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Ultraviolet radiation has been stated to inhibit afferent as well as efferent phases of allergic
contract dermatitis. In this controled study 17 female patients with nickel allergy were
studied by three different protocols after an initial determination of their degree of
hypersensitivity. They were patch tested with nickel sulfate immediately after UVB, 4-6
days after UVB, or immediately after external PUVA. Neither depressing nor enhancing of
the allergic reaction was observed when compared to non-irradiated controls. The role of
Langerhans cells as antigen-presenting cell playing an important role in the elicitation
phase of allergic contract dermatitis is discussed and questioned. Key words: Ultraviolet
irradiation; Contact allergy. (Received June 13, 1984.)
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The effect of ultraviolet radiation (UVR) on induction and elicitation of allergic contact
dermatitis has attracted attention during the last few years (1,2, 3, 4, 5,6, 7, 8). Restricting
our interest to the effect of UVR on the efferent phase of allergic contact dermatitis it has
been shown that both UVB (290-320 nm) and PUVA (psoralens+UVA (320400 nm))
applied before elicitation, decreased the intensity of experimental allergic contact reac-
tions in the guinea pig (1, 2, 4, 5, 6). Concerning the influence of PUVA on the elicitation
phase of allergic contact dermatitis in humans, two pilot studies have been published
indicating, that the intensity of a challenge reaction is decreased (7, 8). Human experimen-
tal studies involving the influence of UVB on the efferent phase of allergic contact
dermatitis have, to our knowledge, not been published. However, a clinical study has
recently shown beneficial effect of UVB when treating patients with chronic allergic
contact dermatitis of the hands (8, 9).

The aim of the following experimental study is to elucidate the possible effect of UVB
and PUVA on the intensity of the efferent phase of an allergic contact dermatitis in
humans.

MATERIAL AND METHODS
Subjects

Seventeen female subjects (Mean age 32 years, range 17-52 years) hypersensitive to nickel as proved
by earlier patch testing were enrolled in the study.

Primary hypersensitivity screening

To determine the degree of individual hypersensitivity, the left side of the buttocks in each subject
was patch tested (Finn Chamber technique on Scanpor) with a serial dilution of NiSO, (6H.Q) in
distilled water with the following concentrations, 1.6 %. 0.8 %, 0.4 %. 0.2 % and 0.1 %. The tests were
applied for 48 hours and read 24 hours later. In cach subject we determined the lowest nickel
concentration resulting in a uniform infiltrated erythematous reaction with papules. This concentra-
tion was named the ‘*‘minimal eczematous concentration’' (MEC) and was used throughout the study.
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Determination of minimal erythema dose (MED) and minimal phototoxic dose (MPD)

At the same time as the MEC determination. we examined the MED reaction in 12 subjects by
applying 5 different doses of UVB to | cm? areas on the left buttock. The light source was a xenon arc
lamp (XBO 150 W. Osram, Germany) emitting a continuous spectrum from 240 nm to about 400 nm
after which there is less flux until the infrared region. The reactions were read 24 hours later and MED
was defined as the lowest dose of UVB resulting in a homogenous well marginated erythema.

In the S remaining subjects the MPD was determined by applying 8-methoxypsoralen (0.2% in
absolute ethanol) for 1S minutes on an area of 10x 15 cm on the left buttock. After removal of the
psoralen the area was covered with a plastic slip with 4 holes, | cm® each. The areas were then
exposed to 0.25. 0.5, 1.0 and 2.0 joules. respectively, of long wave ultraviolet light from a PUVA 4000
(Waldmann AG, Schwenningen, GFR). MPD was defined 72 hours later as the lowest dose of UVA
resulting in a homogenous well marginated erythema.

Design of the study
Immediately after the primary MEC, MED and MPD determination the study was divided in three
parts.

I. UVB immediately prior to retesting. In 6 subjects UVB doses of 0.5, 1.0. 2.0 and 4.0 MED to |
cm? areas were given to the right buttock. Immediately after this exposure an MEC nickel patch test
was applied to these areas for 48 hours. As control served an identical patch test in a non-irradiated
area on the right buttock. Twentyfour hours after removal of the patches the tests were read and the
intensity of the test reaction on irradiated areas was compared to that of the non-irradiated control
site. The control test area served as reference and was arbitrarily assigned a + + value. If the test
reactions on the irradiated areas were stronger or weaker they were given a +++ or + value,
respectively.

1. UVB 4-6 days prior to retesting. In 6 subjects the same procedure as under | was followed, with
the exception that the MEC nickel patches were applied 4-6 days after UVB exposure.

l1l. External PUVA immediately prior to retesting. In the remaining 5 subjects 3 areas of 1 cm?
each were exposed to external PUVA in the doses 0.5, 1.0 and 2.0 MPD according to the method
mentioned above. Immediately thereafter MEC nickel patches were applied to the irradiated areas
and a control site. Otherwise the test method and reading did not differ from procedures under I and
11

RESULTS

In Table I illustrating the eczematous reactions after UVB exposure immediately before
retesting some differences may be seen in the reaction intensity between the 6 subjects
tested. Summarizing the scores induced with different UVB doses. however, the sums do
not deviate from non-exposed skin. In principle, the same result was obtained with the
protocol using UVB 4-6 days before retesting and that using PUVA immediately before
retesting.

Table 1. Strength of nickel patch tests exposed to 0.5-4.0 MEd of UVB just before
application
The non-irradiated test reactions (control) were given a + + value, a weaker or stronger reaction a +

or a +++ value, respectively. The sum of + for each patient and for each UVB dose is given in the
margin

Subject Control 0.5 MED 1.0 MED 2.0 MED 4.0 MED Z+
I ++ + + +++ +++ 10
2 ++ ++ ++ +++ +++ 12
3 ++ ++ +++ +++ +++ 13
4 ++ F + ++ + + 8
5 ++ ++ ++ ++ ++ 10
6 ++ ++ ++ ++ ++ 10

12 11 12 14 14 z+
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DISCUSSION

As a consequence of earlier reports where both UVB and PUVA showed some depressive
effect of the elicitation phase of allergic contact dermatitis in guinea pigs (1, 2, 4, 5, 6) we
chose to investigate the possible effect of these two light exposure modalitics in humans.
We were, however, unable to confirm these positive results in our protocols, neither when
UVB nor when PUVA was applied. Obviously, different reasons have to be taken into
account when evaluating our negative results. First of all the total dose of UVR and
relationship between UVR exposure and hapten application have to be considered. In the
experimental animal studies several exposures during about 2 weeks resulting in a rather
high total dose were applied (1, 2, 4, 5, 6). Also long term exposure of PUVA was applied
in two human pilot studies (7, 8) to influence the elicitation phase of allergic contact
dermatitis. Langerhans’ cells (LC) have been implicated to take active part in the elicita-
tion of allergic contact dermatitis (10, 11). Several studies indicate that UVR exposure
affects LC (12, 13, 14). Aberer et al (12) and Gilcreast et al (13) have shown an almost total
depletion of LC, defined by loss of ATP-ase activity and la positivity, as well as damage to
LC shown by electron microscopy 24 hours after a single exposure of 1-3 MED to human
skin. In our two UVB protocols we applied our hapten (nickel) immediately and 4-6 days
after irradiation, respectively. At the time when nickel is presented to LC the antigen
presentation ability of LC might very well be impaired by UVR. However, it can not be
excluded that the hapten has obtained full antigen capacity before LC damage occurs
when nickel and UVB are applied simultaneously (protocol 1). From a theoretical point of
view it is possible that LC damage might be repaired before antigen presentation takes
place as in protocol 2. If these presumptions are correct we are not able, in our investiga-
tion, to determine the role of LC in the elicitation of allergic contract dermatitis. However,
it is reasonable to believe that we at least in one of our two protocols have applied the
hapten when LC are damaged. Therefore our results indicate that LC perhaps do not play
an active role during elicitation of allergic contact dermatitis. As a matter of fact, the role
of LC in the elicitation phase of allergic contact dermatitis has been questioned in other
studies (15, 16). Macrophages seem to play a more active part than LC (15) and the vehicle
has been shown to activate LC to the same degree as hapten in allergic patch test reactions
(16).

PUVA affects the density of LC in guinea pigs as well as in humans (4, 17, 18, 19). To
our knowledge it is unknown how fast this happens after PUVA exposure. In our protocol
3itis likely that the hapten has obtained full antigen capacity before PUVA damages LC.
More extended studies in humans are needed to investigate a possible depressive effect of
PUVA and its mechanisms on the elicitation of allergic contact dermatitis.

Another factor to be considered when comparing our present results to earlier investiga-
tions is the ratio between the size of UV irradiated areas and patch test areas. Generally
the UV irradiated areas have been much larger in earlier investigations than in our study,
in which UVR and test areas were of approximately the same size. We do not know
whether this factor is of crucial importance or not, but a correct judgement of the
relationship of size between UVR and test areas requires further investigations.
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