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CELL-MEDIA TED IMMUNITY 

IN CHRONIC POLYMORPHOUS LIGHT ERUPTIONS 

Leukoc:.we .\1ipratio11 Inhibition As.\{/y 
with lrradiated Skin t1s Antigen 

Christer T. Jan sen and I nkeri Helander 

From the Dep11rtme111.1" of Dermaro/o�y 1111d Medical Microbiolog_v. 
U11ii·ersi1y ofT11r�11. T11rk11. Finland 

Absrracr. Homogenate� of irradiated and non-irradiatcd 
skin from 16 patients with chronic polymorphous light 
eruption, (CPLE) were examined to detect po�sible light­
induced antigen to cell-mediated immunity. The leukocyte 
migrntion agarose test;, which were performed disclo,ed 
no evidence of migration inhibition in cither type of �kin. 
These findings do not �uppon the theory of CPLE being a 
delayed hyper\ensitivity reaction against an antigen 
formed in the skin by actinic radiation. 
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Chronic polymorphous light eruptions (CPL.E) con­

stitute a group oflight-induced dermatoses differing 

in their clinical appearance but having as a common 

featurc an unidentified etiology. It is often sug­
gested that CPLE i, cau�ed by an allergic reaction 
mediated either by �pecific antibody (6) or cellular 
immune mechanisms (5. 18). It is bclieved that radi­
ation gcneratc� in the skin of CPLE patients. an 

antigen which then triggers the allergic reaction (7). 

To our knowledge. however. there are no published 

reports establishing whether this is so, i.e. whether 

antigenie material is demonstrable in the irradiated 

\kin of CPLE patients. We therefore report here the 

results of our experiments in which irradiated 

CPLE skin was u�ed as antigen. and autologous 

leukocytes as detectors of hypersensitivity. The 

leukocyte migration agaro�e test was used as the 
assay \ystem. 

MATERIALS AND METHODS 

Patients 

Sixteen patients with CPLE. representing three of the 
various morphological variants of the disease ( 13. 14) and 

all registeri ng strongly positive polymorphous light reac­
tions in skin tests with U V-light. were selec1ed for 1he 
Mudy al the Departments of Dermatology at the Uni­
versities of Oulu and Turku. The clinical data of the pa­
tients arc given in Table I. Five volunteer� who were not 
�ensitive to sunhght and who suffered from unrelated. 
limited dcrma1oscs were used as controls. In addition. one 
patient suffering from light sen�itivity due to erythropoi­
etic protoporphyria (EPP) wa� included. one of the 
persons tested received any topical medication on the 
dorsal skin. nor did they receive any interna! medication 
for a period of2 weeks prior to the experiment�. 

Prepara1io11 of a111ige11 

A 5x5 cm area of skin on the upper back was irradiatcd 
for 10 min at a distance of 50 cm with a 300 W Osrnm 
Ultra-Vitalux GUR 53 mercury lamp. 1,?iving ;;i1 lhis di�­
tance an output of approx. 720 µ.W/cm' in the 280-325 nm 
range and 1900 µ.W/cm2 in the 325-380 nm range. After an 
interval of 5 min (in 12 patients and the 5 controls) or 20 
min (in 5 patient�) skin at the exposed site was taken with 
a kerntome set at minimum depth. Control tissue was 
obtained from non-irradiated symmetrically situated skin 
�ites. The tissue samples weighed between 36.9 and 139.3 
mg. They were homogenized in Tenbroek-type tissue 
grinders in 140 mM phosphate buffer, pH 7. I, using l ml of 
buffer per 50 mg of tissue sample. After centrifugation for 
15 min at I 000 /1, the supernatant was collected and used 
as one antigen. The precipitate was resuspended in the 
original volume of phosphate buffer and used as another 
antigen. In 13 of the patients and in the 5 controls. purified 
protein derivate of tuberculin (PPD). obtained from 
Centrnl Veterinary Laboratory. Surrey. England. wa� 
u�ed as a third antigen.

Preparario11 of /eukocyres 
Fifty ml blood samples from the cubital vein were drawn 
into a heparinized syringe (200 IE/10 ml blood) and al­
lowed to settle in an upright position al 37°C for 60 min. In 
most cases the blood sedimented spontaneously but occa-
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·1 able I. Cli11irnl dala 011 1lle pa1ie111.1 in 1/tfa :-,tudy.

TTS ,ignifie, the smalle,1 amount of sun e,pos11rc on a cle,ir ,ummer day capablc of precipitating an exacerhation of the 
dermatosi, 

Dura110n of Threshold 
photo tolerance 

Patient ,en,iti,ity 10 sun 
number �e, :\ge {)Car,) T> pe of phmodermato"' <lTSI 

--- -

? 50 4 CPLE. vesicopapular type 10 min 
:? J 5:! I l  CPLE. ve,icopapular type 15 min 

0 47 10 CPLE, ve,icopapular type 20 min 
4 ? 2R 5 CPLE. ve,icopapular type 30 min 
� 0 41 10 CPLE. vesicopapular type 30 min 
6 0 M 4., CPI.E. vesicopapular type I hour 
7 ? J8 25 CPLE. ve,icopapular type I hour 
R ? 18 9 CPLE. ve,icopapular type I hour 
9 0 49 7 CPLE. ve,icopapular typc 1-2 hours 

10 0 43 7 CPLE. vcsicopapular type Several houn, 
11 ? �8 41 CPLE, ec:zematous lype 1-2 min 
12 ö 58 21 CPLE. ec,cmatous ty pc !Omin 
13 ? 62 6 CPI.E. ec,:ematous typc! 20mm 
14 6 52 4 CPLE, ec1ematous type I hour
I� ;, �9 2 CPLE, maculonodular type 20 min 
16 0 47 19 CPLE. maculonodular type ScveraJ hour, 
17 ? 24 ,, Frythropoie11c protoporphyria 15 min

,1onally v.hcn lhe sed1mentation rate wa, lov.. the blood 
was mixed wi1h 5 0 dextran (Dex1ran 150: Pharmacia. 
upp�ata, Swedcn) in RPMJ 1640 1i,,ue cullUre medium 
(Grand bland Biological C.ompany. Berkeley. Califomia.
USA) in the proportion I 20. The leukocyte-rich plasma 
,upematant wa, centrifugatcd at 150 // for 15 min. The 
rcmaining cell pelle1 wa, washed lhree times in Hanks' 
hulunced ... uh ,olution. 1 hc wa�heJ lcukocytc, were di­
\ 1ded into ti,c part, (or ,e,en part,. if PPD also ,cned a, 
antigen) and were rhcn resu>pended in RP\11 16-t0 
medium containing IO'Jf foetal calf ,crum 10 give a final 
concentration of 6x 10' leukocytc, per 0.2 ml. 
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Migration inhibi1ion of 1he leukocyte, in agaro,c medium 
was studied u,ing the me1hod in1roduced by C!ausen (I. 
2). Agaro>e medium wa, prepared by mixing agaro,e (ln­
dub1ose�. ,upplied by l'lndustne Riologiquc rr.in�aisel. 
A1110-Pow (Ba,al medium Auto-Pow cat. no. I A-010. 
Flow Laboratories. Rockville) and dt�tilled watcr under 
heating. The ,olution wa, left to cool to •45°C. Glut­
amine. foetal calf serum 1Difco1 and ,odium b1carbona1e 
wcre addeJ in such proportions that the final solution 
contained 0.75 '7c agarosc. I O <;, foe1;il calf serum and 0.8 '7<­
Auto-Pow ha,al medium. Na-penicllhn ( 100 I U/ml) and 
,treptomy·cin I 100 µ.g/ml) were added and 7 ml of the 
agaro,e medium was poured 11110 d1,posable pla\11c Petri 
di,hc,. diameter 9 cm (Nunc. Dcnmark). After gel forma­
lion. 2 mm diameter welb were cu1 out of each agarose 
plate. using a ,tainle,, ,teel punch. One-tenth ml antigen 
volumes were added to the leukoC} 1e ,u�penS1on and the 
same amoun1 of phosphatc buffer wa, added to the leuko­
cyte suspension which served a, control. In 13 patient, 
and 5 control person,. 50 µ.I of PPD and. a, control. the 
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Fig. I. Re;,ults of the leukocyte migration tew, for 1he 16 
CPLE patient�. and abo for I EPP patienl whose results 
are encircled. I : I denotes undilu1ed ,kin antigen and 
I: 10 a ten-fold diluted antigen. Unirr=unirradiated. 
lrr=irradiated. 
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Fig. 2. Results of the leukocyte migration tests for the 5
control persons. Antigen dilutions and abbreviations are 
the same as in Fig. I. Absence of data is due to lack of 
sample. 

same amount of distilled water. were added to the leuko­
cyte suspensions. The PPD concentration in the leukocyte 
suspension was 50 µ,g/ml. The leukocyte suspensions 
were incubated with the antigens at 37

°

C for 30 min. and 

thereafter the wells in the agarose plates were filled with 
5 µ,I of each suspension. The agarose plates were then in­
cubated at 37°C in 7% CO, in air for 18 hours. After incu­
bation the cells were fixed on the bottom of the Petri 
dishes by submersion with formaldehyde solution. The 
agarose medium was removed and the cells were stained 
with 0.1 % cresyl violet. Migration areas were measured 
by planimetry under a projection microscope. All assays 
were made in triplicate. The degree of migration was 
expressed as a migration index (Ml). i.e. the ratio of the 
average areas obtained in the cultures containing antigen, 
vs. the controls. Migration inhibition of 20% or more was 
considered as the criterion fora positive leukocyte migra­
tion test. 

Skin fests 

An intracutaneous tuberculin test (PPD I TU. State Se­
rum lnstitutc. Copenhagen. Denmark) containing 0.02 µ,g 
purified protein derivate of tuberculin was made in 2 con­
trols and in 7 patients. Tuberculin-positive persons were 
defined as those who developed an induration of 5 mm or 
more 48 hours after intracutaneous injection of 0.1 ml of 
the tuberculin solution. 
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RESULTS 

Skin antigens 

As seen in Fig. I, the migration indexes in assays 
with both irradiated and unirradiated skin antigen 
show scattering, with most values fälling in the 
0.9-1.3 range. On the whole, no difference between 
irradiated and unirradiated skin is revealed, nor is 
there any conclusive difference between skin 
supernatant and precipitate antigens. Only one as­
say with irradiated skin antigen falls within the 
range of significant migration inhibition (i.e. migra­
tion factor :s;:0.8). and is probably due to a technical 
failure. The length of the interval (5 or 20 min) 
between irradiation and sample collection did not 
inOuence the results. As seen in Fig. 2, no conclu­
sive differences were noted between unirradiated 
and irradiated skin samples from control persons. 
In some samples there was a rather pronounced 
migration stimulation but, on average, the migration 
indexes obtained were of the same order as in the 
patient series. 

Tuherculin antigen 

The 50 µ.I/ml PPD concentration induced significant 
migration inhibition (20 % or more) in 2 controls and 
in 6 patients. As shown in Table Il, the in vitro 
results tallied fairly well with the results from the 
tuberculin skin tests. Probably, the migration inhi­
bition would have been more marked. and addi­
tional positive results would have been recorded, if 
the PPD concentration had been higher. e.g. 100 or 
500 µ.g/ml, a point recently stressed by Clausen (3). 

Furthermore, the tuberculin skin test might have 
been positive in some additional cases if higher 
concentrations had been tried ( 10 or 100 TU). 

Table Il. Comparison of the resu/ts of migration

inhibition assays and of intracutaneous tests, using 

PPD as antigen 

Migration index 

Patients 
I. 17 
0.99 
0.93 
0.80 
0.78 
0.78 
0.77 

Controls 
1.32 
0.73 

Mantoux ITU (mm) 

0 
0 

12 
21 
0 

15 
18 

0 
8 
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DISCUSSION 

Several well known clinical fäets strongly support 

the concept of an allergic pathogenesis of CPLE. 
Thus, the condition appears to be an acquired one. 

since it may appear at any age (e.g. 4. 8, 13) and 

since intense light exposure seems to be a pre­

disposing factor t 13). Also, the light sensitivity 

tends to become more pronounced during the first 

years after its appearance and often extends to skin 

areas initially not sensitized ( 13). In addition. the 
flare of previously involved skin sites after expos­

ure of uninvolved skin ( 15) is often cited as evi­

dence of an al!ergic nature of CPLE. lndicative of a 
cell-mediated immune mechanism, rather than an 
antibody mediation, are the long (up to 2 days) lag 

bet ween light exposure and the appearance of the 

eruption. and the similarity of both the microscopic 

picture (4) and the macroscopic features of poly­

morphous light eruption to those of allergic contact 

dermatitis. 

Passive transfer of CPLE with the serum from 2 

of 6 patients was accomplished by Epstein (6). im­

plying the presence of either specific antibodies or 

specific proantigen in the serum of CPLE patients. 
However. other investigators have failed to confirm 

this finding (15, 18). Any cell-mediated hypersensi­

tivity should, on the other hand, be transferable 
with white blood cells. but such attempts have so 

far been unsuccessful in CPLE (5). 
Useful in vitro tests for cell-mediated hyper­

sensitivity include the migration inhibition test and 

and the lymphocyte transformation test. The former 

has proved to be an efficient detector of the im­

munologic mechanism involved in solar erup­

tions caused by salicylanilide contact photoallergy 

( 10). Jf, as Epstein (6) postulated. light acts in 

CPLE by producing in the skin a photo-product 

which acts as an antigen. this ought to be detectable 
in irradiated skin by the leukocyt.e migration test 

used in the present study. As we were unable to 
detect any inhibition. it is possible that such an 

antigen is not formed in CPLE skin. Another expla­

nation for our negative results could, of course, be 

technical failure. Any systemic error in our system 

would seem to be ruled out as the control assays for 
PPD sensitivity did work well. and also because we 
found the method to correlate well with skin tests in 

assays for dermatophyte sensitivity (9). Technical 
failure lo demonstrate specific antigen in in-adiated 

CPLE skin might. however, be related lo the fol­

lowing variables: light source and dose. interval 
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between irradiation and collection of skin sample. 
the technique of obtaining and processing the skin 

sample, and the antigen concentration used. The 
light source and dose must be considered adequate. 

as the technique, in every CPLE patient of this 

study, induced a pronounced polymorphous light 

reaction in the tested site 1-4 days after exposure. 

Intentionally, two intervals (5 and 20 min) between 

skin irradiation and sample collection were used, 

though theoretically. antigen could have been 
missed if it was very short-lived or was formed later 

than 20 min after irradiation. The keratome skin 

sample contained mainly epidermal tissue and 
therefore if the antigen formation look place in the 
dermis this could possibly have remained unde­
tected in our study. 

To rule out any unspecific effect on the leukocyte 

migration of the undiluted skin extract, a ten-fold 

dilution of the antigen was used in some experi­

ments in addition to the undiluted one, but no con­

sistent differences were noted. Of course, there still 

remains the possibility that the antigen concentra­
tion in the undiluted skin extract was too low to give 

any significant migration inhibition. 
Two reports on the use of similar techniques in 

the investigation of CPLE patients have been 

published ( 11. 16), but in neither study was skin 

used as antigen. Horkay & Meszar6s (11). measur­

ing lymphocyte transformation in irradiated white 
blood cells of CPLE patients, did not state if they 
suspended the leukocytes in autologous serum. It is 

difficult to see the point in irradiating white blood 

cells ( instead of skin tissue) and we find it difficult 

to interpret the very moderate increases in blasto­

genesis and thymidine incorporation in irradiated 

CPLE lymphocytes as indicative of anything. Raffle 

and co-workers ( 16) irradiated CPLE patients' leu­

kocytes and/or serum and measured the effect on 
both transformation and leukocyte migration. From 

their negative results the conclusion can be drawn 

that no specific proantigen is contained in the serum 

of patients suffering from CPLE. 

Thus, the findings of this study. as well as previ­

ous failures LO transfer CPLE sensitivity with leu­
kocytes (5) do not support the clinical impression of 
CPLE as being an expression of cell-mediated al­
lergy. The statement of Ryan (17) that CPLE may 

be an extreme variant of a normal cutaneous reac­

tion pattern to actinic radiation could be an alterna­
tive explanation. supported by the fact thal abortive 

forms of the disease seem to be readily produced in 



a !arge proportion of the population, provided the 
stimulus in strong enough ( 19). Additionally. atopic 

skin reactivity mechanisms have been proposed as 

a po!>sible common factor in CPLE ( 12). 
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