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In subjects hypersensitive to nickel we have inve5tigated local and systemic effect of whole 
body exposure of cumulative suberytherna UVB doses as well as solarium-UVA exposure. 
UV!3 possesses both locally and systernically a suppressive effect on human allergic 
contact dermatitis, but UVA has no such effecl. The systemic suppressive effect of UVB 
rnight be of therapeutic irnportance in patients with severe chronic dermatitis of the hands 
when adding this effect to a local suppressive cffect. Also. patch tcsting should not be 
performed <luring UVB and/or oven sun exposure. (Received October 29. 1985.) 

P. Sjövall. Departrnent of Dermatology. Malmö General Hospital. S-21401 Malmö. Swe­
den. 

The effect of UVB on induction and elicitation of allergic comact dermatitis (ACD) has 
attracted attention during the last few years ( 1-11, 17). Also the effect of UVA alone (12), 
but mostly in combination with psoralen (13-15) is a topic of great interest in photoimmun­
ology. Restricting our interest to the effect of ultraviolet radiation (UYR) to the, from a 

clinical view, important efferent phase of ACD, it has been shown that UVB irradiation 
before elicitation decreases the intensity of experimental ACD in the guinea pig and the 
mouse (4, 6. 17). Contradictory results on the effects of applying a single dose of UVB on 
human allergic patch test reactions are reported. one showing suppression (7), the other no 
suppression of ACD (16). To our knowledge it is not yet documented if human ACD will 
respond to cumulative whole body UVB treatment. which is an effective treatment of 
psoriasis and endogenous eczemas (atopic-nummular eczema). 

Scveral repoTts on experiments with mice (2, 3, 10. I I )  have established a systemic 
suppressive effect of UVR in the afferent phase of ACD. Two contradictory reports in 
regard to systemic suppression of elicitation of ACD in experimental animals have been 
published (5, 6). but it is not investigated if such an effect exists in humans. 

We wanted to investigate if repeated whole-body suberythema doses of UVB or/and 
solarium UVA exposure can decrease the intensity of human ACD either locally or 
systemically. 

MATERIAL AND METHODS 

Design of che s1udy 

The study was divided into two separate parts investigating the effect of UVB and UVA. respectively. 
The UVB-part of the study was performed from February-April and the UVA-parl approxirnately 9 
rnonths later to avoid the influence of overt sun-exposure. 

Subjects 

Ten female subjects (rnean age 34. range 22-44 years) hypersensitive LO nickel as proved by earlier 
patch tes ting were enrolled in the study. Seven subjects participated in both parts of the investigation, 
Lwo subjects only in the UVB-part and one subject only in the UVA-parl (Tables I and Il). 
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Patch testing hefore UVR 
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To determine the degree of individual hypersensitivity the left side of the upper back in each 
individual was patch tested. with a serial <lilution of NiSO4 (6H:O) in distilled water with thc 
following concentrations: 2.4 %, 0.6%, 0.125 o/c and 0.0375 %. 20 µI of each concemration was 
micropipetled to filter paper <liscs in Finn Chambers�· (Epitc,t Ltd. Finland) on Scanpor-E. then 
immediately put on the back and applied for 48 hours. rcad 24 hours later and ,core<l in the following 
way: 0 = no reaction, I = erythema and infiltration. 2 = erythema. inliltration and papules. 3 = 
erythema. infiltration. papules and vesicles/exudation. The 7 ,ubjects particpating in both studies 
were Lested before entering the UVB as well a; the L'VA part of the investigation. 

lrradiation with UVB 

After primary hypersensitivity screening 9 subjects started whole-body UVB irra<liation. The light 
source was 26 Sylvania F 75/85W/UV2 I tluorescent bulbs mounted in a Waldmann liV 1000 cabinc 
emilling a spectrum of 230-365 nm with maximum at approximately 310-315 nm. The irradiance was 
1.8 mW/cm2 at a distance of 20 cm as determined with a UV-meter. Herbert Waldmann. Werk filr 
Lichllechnik, Schwenningen. FRG. Each subject was irradiated 4 times a week for three weeks. The 
initial dose was related to skin type starting with a minimum of 30 s and then steadily increa�ing with 
30 s at a time if erythema was not pre,ent. resulting in a total mean dose of t;VB 5.3 J/cm2 • range 
3.3-S.3 J /cm2 • Before each irradiation the same area (15x 10 cm) on the uppcr right back was covered 
with a material allowing no penetration of ultraviolet light. 

Table I. Tes/ scores for each subject before and afrer UVB irradiarion 

Retcsting af ter UV 13 

Subject Testing before UVB lrradiated site Non-irradiated �ite 

I" 10 4 9 
2" 10 8 8 

3" Il 3 4 

4" 8 4 5 

5" 9 4 8 
6" 5 3 3 
7" 8 I 6 
8 4 0 I 
9 4 0 3 

Total 69 27 47 

" These subjects participated also in the UVA part of the investigation. 

Table Il. Tesr scores for each s11bjec1 hefore and after UVA irradiatio11 

Retesting aftcr UVA 

Subject Testing before UVA Irradiated site Non-irradiated site 

I" Il 10 10 
2" Il 8 10 
3" Il 7 10 

4" 6 7 5 

5" 10 9 9 

6" Il 9 Il 
7" 6 7 8 

, 10 10 Il 

Total 76 67 74 

• These subjects participated also in the UVB part of the inve�tigation. 
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lrmdiarion wirh UVA 
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Aftcr primary hyper,ensitivity screening 8 subjects started ,,hole-body UVA irradiation. The light 
source was 20 Philips TL 85-J()O Wi09N UVA nuorcsccnt bulbs mounted in a Philips UVA solarium 
unit (typc HP3126 and type HP3016l emilling a ,pectrum of 300-430 nm with a maximum at 
approximatcly 350 nm. The irradiance of l..,VA was 9.5 mW/cm: al a distance of 5 cm as detem1ined 
with a PUVA-meter. Herbert Waldmann. Werk fur Lichttechnik, Schwenningen. FRG. The irradi­
ance of UVB from these bulbs was 0.0001 m\',,/cm�. Each subiect was irradiated for 30 min 4 time� a 
week for 3 ,,ecks resulting in a total dm,e of UVA 205.2 Vi:m· �nd UVB 0.02 .llcm0

• llere too a J5x 10 
cm area on the right back was covered before each irradiation. 

Re1e.,1i111? ,,jrer UVR 

lmmediately after the last UVB or UVA expo,ure each ,ubject was rete�ted with thc same nickel 
concentration, a, bcforc UVR exposure on the irradiated and non-irradmted upper right back, 
respecti\'ely. The results of the test readings beforc irradiation were kept in a ,cparatc file to avoid 
intluencc on the rcading after UVR e,posure. The te,t ,core, (before as well a, after UVR) for each 
concentration and individual subject wcrc summarized and the results compared 10 each other b) the 
use of Wilcoxon paired rank sum test for non-parametric variables. 

RESULTS 

UVB irradiation 

The results of the test reading bcforc and after UVB irradiation are presented in Table I. 
Comparing thc scorcs at primary tcsting with the scores after UVB on irradiated as well as 
non-irradiated sites significant differences were observed (p<0.01 and p<0.01, respective­
ly). Therc was also a significant difference (p<O.O I J between the retestcd irradiated and 
non-1rrad1ated areas. 

UVA irradiatio11 

The results of the test reading bcfore and arter UVA irradiation arc presented in Table Il. 
No significant differences between the test scores bcfore and after irradiation were 
observed. 

DISCUSS[ON 

With reservations for the difficulties in performing the present experimental study under 
double blind conditions due to the hyperpigmcntation, we believe it was clearly shown that 
the elicitation of human ACD was suppressed by suberythema cumulative doses of UVB. 
The effect was evident on exposed as well as on covered skin implying both a local and a 
systemic suppression. This effect could not be demonstrated by UVA, neither locally, nor 
systemically. 

Seven subjects participated in both studies. They were retested bcforc entering the 
second part. At that time. they had regained thcir original hypersensitivity indicating that 
the suppressive effect of UVB did not la5t nine months. An interesting observation refers 
to patient number 6. As shown in the tables this subject had a lower degree of hypersensiti­
vity before entering the UVB part than before entering the UVA part of the study. Later 
on it turned out that this subject was pregnant in the fourth week when tested before the 
UVB part (Table I) but was tested beforc the UVA part five weeks after delivery (Table 
Il). This observation is in agreement with results reported in the guinea pig (18). 

Our study is solely based on morphological observations. and we can only speculate 
about the pathogenetic mechanisms involved. 

In several studies reviewed by Silberberg-Sinakin & Thorbecke (19), it i:, indicatcd lhat 
Langerhans' cells (LCJ play an essential role during the elicitation phase or ACD. Several 
studies in humans as well as in experimental animals indicate that LC density and 
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morphology is affected by UVR. especially whcn higher do,;es are applied (20---22). This 

alteration in LC. howcver, cannot alone be the explanation of the diminished ACD 

following UVB exposure (11). 

This diminished ACD following UVB exposure in mice is as<;ociated with the develop­

ment of antigen-specific suppressor T lymphocytes (I). This is true. if the antigen is 

applied on directly exposcd sites. but also (although larger doses of UVB are nceded) 

when applied on a non-irradiated site. This might be one explanation why UVB diminishes 

ACD (23). 

To bring about an optimal helper T cell stimulation a non-<;pecific hormonlike substance. 

lnterleucin I (11-1) is needed (24). 11-1 is produced by macrophages and LC and a similar 

substance called ETAF by the keratinocytes. The production of ETAF i<; decreased b}, 

UVB (25) and this might be another reason for diminished ACD after UVB exposurc. 

Recenlly it has becn proposed that E-urocanic acid, a metabolite of histidine which 

accumulates in the skin, serves as a chemical photoreceptor for UVB irradiation and 

transduces this stimulus to the immune system (26). Till now it has not been shown, 

however, if urocanic acid is the trigger factor for initiation of formation of suppres,;or T 

lymphocytes. 

Granstein et al. suggest that therc are two differcnt kinds of antigen prescnting celb in 

epidermis (27). One is the UV-sensitive LC. which by activating helper T-cells enhances 

the ACD. The other cell is UV-resistent and activates the '>Uppressor T lymphocyte\. 
Whatcve, the mechanisms are, M!i)rk & Aus1ad (Z!SJ havc reponed a good clinical effect 

of UVB in patients with ACD of the hands. Whole-body exposure togcthcr with extra 

exposurc of the hands. taking advantage of local as well as w,;temic suppression by UVB. 

might be an even more effective therapeutic regimen in patients with severe ACD of the 

hands. Another practical conclusion of the present result is, that in order to avoid false 

negative test reactions, patch testing in conncction with UVB treatment or overt sun 

cxposure �hould not be petformed. 

ACKNOWLEDGEMENT 

We gratefully acknowledgc Swedish Philips AB. who provided the UVA solarium unit. 

REFERENCES 

I. Greene Ml. Sy MS, Kripke M. Benacerraf B. lmpairment of antigen-pre,enting cell function by
ultraviolet radiation. Proc Natl Acad Sci 1979: 76: 6591---6595.

2. Letvin NL. Fox lJ. Greene Ml. Benacerraf B. Germain R:\. lmmunologic effccts of.,.. hole body
ultraviolet (UV) irradiation. U. Defec1 in splenic adherent cell antigen pre�entation for �timulation
of T cell proliferation. J Immunol 1980; 125: 1402-1404,

3. Noonan FP, Kripke ML. Pedersen GM. Greene Ml. Suppres&ion of contact hypcrsensitivity in
mice by ultraviolet irradiation i, a,sociated with defective antigen presentation. lmmunology
1981: 43: 527-533.

4. Morison WL, Panish J A. Woehler �E. Bloch KJ. The in0uence of ultraviolel radiation on
allergic contact dermatitis in the guinea pig, I. UVB radiation. Br J Dermatol 1981; 104: 161-164.

5. Morison WL, Parrish J A, Woehler ME, Krugler Jl, Bloch KJ. In0uence of PUVA and UVB
radiation on delayed hypersensitivily in the guinea pig. J lnvest Dermatol 1981: 76: 484-488.

6. Austad J. M�rk N-J. Effects of shon-wave ultraviolet light (UVB) on delayed hypersen�i11vity in 
the guinea pig. Acta Dem, Venereol (Stockh) 1982; 62: 133-136.

7. Kalimo K, Koulu L, Jansen CT. Effect of a single UVB or PUVA expo,ure on immediate and
delayed skin hypersensitivily reactions in humans. Arch Dermatol Res 1983: 275: 374-378.

8. Nusbaum BP, Edwards EK. Horwitz SN. Frost P. P�oriasis therapy. The effect of UV radiation
on sen,itization to mechlorethaminc. Arch Dermatol 1983: 119: I 17-121.

9. Friedmann PS. Moss C. Shuster S, Simpson JM. Quantitation of sensitization and respon�1vene,,
to dinitrochlorobenzene in normal subjects. Br J Dermatol 1983: 109: Suppl 25: 86---88.

20-868434 



294 P. Sjöualf and 0. B. Christensen Acta Derm Venereol (Stockh) 66 

10. Swartz RP. Role of UVB-induced serum factor(s) in suppression of contact hypersensitivity in 
mice. J lnvest Dermatol 1984: 83: 305-307.

11. Morison WL. Bucana C. Kripke ML. Syslemic suppression of contacl hypersensitivity by UVB 
radiation is unrelated co the UVB-induced alterations in the morphology and numbcr of Langer­
hans· cells. lmmunology I 984: 52: 299-306.

12. Hersey P. Hasic E. Edwards A. Bradley M. Haran G. McCanhy WH. lmmunological effecls of
solarium exposure. Lancel 1983: March 12: 'i45-548. 

13. Austad J. Ml')rk N-J. Effects of PUVA on delayed hypersensitivity in the guinea-pig. Br J
Dermatol 1981: \05:641-o44.

14. Horio T. Okamoto H. The mechanisms of inhibitory cffect of 8-methoxypsoralen and longw,1Ve
ultraviolet light on experimencal concact sen5itization. J lnvesc Dermatol 1982: 78: 402-405.

15. Kripke ML. Mo1ison WL. Parrish J A. Systemic supprcssion of contact hypersensitivily in mice
by psoralen plus UVA radiation (PUVA). J lnvesc Dermatol 1983: 81: 87-92.

16. Sjövall P. Christensen 0. Möller H. Single exposure 10 ultraviolet irradiation and elicitation of
human allergic contact dermatitis. Acta Derm Venereol (Stockh) 1985: 65: 93-96. 

17. Sjövall P. Möller H. The influence of locally administered ultraviolet light (UVBJ on the allergic 
contact dermatitis in the mouse. Acta Derm Venereol (Stockh) 1985: 65: 465-471. 

18. Magnusson 8. Kligman AM. Allergic contact dermatitis in the guinea pig. ldentifications of
contact allergens. 1st ed. Charles C Thomas Publisher. 1970: 28-30. Library ofCongress Catalog 
card number: 76-88389. 

19. Silberberg-Sinakin I, Thorbecke GJ. Contact hypersensitivity and Langerhans· cells. J lnvest 
Dermatol 1980: 75: 61---67.

20. Bergstresser PR. Towes GB, Streiein JW. Natura! and perturbed distributions of Langerhans'
cells: Responses to ultraviolet lighl. heterotopic skin grafting, and dinitrolluorobenzene sensitiza­
tion. J lm-est Dermatol 1980: 75: 73-77.

21. Aberer W. Schuler G, Sting! G, Hönigsmann H. Wolff K. Ultraviolet light depletes surface
markers of Langerhans' cells. J Jnvest Dermatol 1981: 76: 202-210.

22. Gilcrcst BA. Murphy GF, Soter NA. Effect of chronologic aging and ultraviolet irradiation on 

Langerhans' cells in human epidermis. J lnvest Dermatol 1982: 79: 85-88. 
23. Morison WL, Pike R A, Kripke ML. Effect of sunlight and its component wavebands on contact

hypersensitivity in mice and guinea pigs. Photodermatology 1985: 2: 195-204.
24. Sauder DN, Carter CS. Katz SI. Openheim JJ. Epiderrnal cell production of thymocyte activating

factor (ETAF). J lnvest Dermatol 1982: 79: 34-39.
25. Sauder DN. Noonan FP. De Fabo EC. Katz SI. Ultraviolet radiation inhibits alloantigen presen­

tation by epidermal cells: partial reversal by the soluble epidermal cell product. epidermal cell­
derived thymocyte-activating factor (ETAF). J lnvest Derrnatol 1983: 80: 485-489.

26. Kripke r-.IL. Skin caner. photoimmunology. and urocanic acid. Photodermatology 1984: 
I: 161-163.

27. Granstein RO. Lowy A. Greene Ml. Epidermal antigen presenting cells in activation of supprcs­
sion: identification of a new functional type of ultravioiet radiation-resistant epidermal cell. J
lmmunol 1984: 132: 563-565. 

28. M�rk N-J. Austad J. Short-wave ultraviolet light ( UV B) treatment of allergic contact dermatitis of 
the hands. Acta Derm Venereol (Stockh) 1983: 63: 87-89. 




