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The effects of PUVA or corticosteroid treatment on the distribution pattern of immuno­
competent cells in psoriasis symptomatic skin were investigated. A total of 29 biopsies, 
taken before and a regular intervals during treatment, were studied in a two-stage immuno• 
peroxidase technique using monoclonal antibodies directed against T cells, their major 
subsets, interdigitating cells, and Langerhans' cells. T cell exocytosis was not affected by 
PUVA or corticosteroid treatment. lnstead, both treatment regimens led to an initial 
increase in interbasally localized T8+ suppressor/cytotoxic T cells. Increased T4rT8 ratios 
within the subepidermal infiltrates were restored to normal except in one case, who did not 
respond to PUVA-treatmenl. Epidermal and dermal T6+ Langerhans' cells decreased to 
almost absent. RFDI + interdigitating cells had the same tendency, except in the PUVA• 
non-responding patient. Treatment of psoriasis with PUVA or corticosteroids thus resul!s 
in a normalization of an initial immune imbalance in infiltrating immunocompetent cells. A 
working hypothesis on psoriasis immunopathogenesis and ils restoration by treatment is 
presented. (Received March 25, 1985.) 

J. D. Bos M.D., Department of Dermatology, University of Amsterdam, Academisch 
Medisch Centrum, Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands.

Psoriasis is a genetically determined chronic skin disease with an as yet enigmatic 

etiology. Several observations have suggested immune mechanisms to be centrally in• 

volved (reviews: I, 2). Two possible immunogens have been suggested: non-histone 

proteins (3, 4) and stratum comeum antigens (5). 

The subepidermal infiltrating cells in psoriasis skin Jesions have been identified recently 

by the use of monoclonal antibodies (McAb) defining immunocompetent cell subsets 

(6--10). In situ ratios of helper/inducer versus cytotoxic/suppressor T-cells vary with the 
clinical type of psoriasis studied. Chronicity seems to be characterized by a relative 

decrease in the suppressor/cytotoxic T-cell subset as may be concluded from the results 

summarized in table I. 

Other studies have indicated these T-cells to be activated, as a substantial part of them 
express HLA-DR (7, 11, 12). lntense staining of the subepidermal infiltrates with anti­

HLA-DR could be partly explained by the presence of these activated T-cells, in combina­
tion with T6+ Langerhans' cells (LC's) and some sporadical monocytes. We suggested 

that the remainder of HLA-DR staining of these subepidennal infiltrates was due to the 

presence of dendritic antigen presenting cells with the immunophenotype of interdigitating 

(ID) cells (7); a hypothesis that could subsequently be confirmed (10). The presence of ID• 

* Presented in part at the Third Intemational Symposium on the Treatment of Psoriasis & Psoriasis­
Arthritis, Oct. 28-Nov. 2, 1984, Herzlia, Israel.
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Table I. In situ T4/T8 ratios in subepiderma/ infiltrates of uarious clinical types of 
psoriasis 

Clinical type ln situ 
of skin lesions T4/f8 ratio Reference 

Exacerbating guttate Normal 7 

Early guttate Normal 8 
Late guttate Increased 8 
Chronic plaque Increased 8 
Chronic plaque lncreased The present study 
Various types together lncreased 6 

cells is interesting, as these cells were more abundant in psoriasis than in other immune/in­

flammatory skin diseases. 

Immunocompetent cell abnormalities within the epidermis of psoriatic symptomatic skin 

have also been described. A decrease and abnormal clustering of LC's was demonstrated 

by ATP-ase staining (13), monoclonal anti-la (2) and anti-HLA-DR (7, l i) as well as anti­

T6 (7, 14) antibodies. Next, exocytic infiltration of symptomatic epidermis by T-lympho­

cytes of both major subsets has been described (7, 15). 
In this report, we wish to present the results of studies dealing with the effects of PUVA 

or corticosteroid treatment on the immunophenotype of the inflammatory cells present 

within psoriasis symptomatic skin. Profound changes in the distribution of T-cells and 

their major subsets as well as in antigen presenting cells were observed. 

PATIENTS 

A total of 10 patients (29 biopsies) were selected for this study. All had relapsing plaque psoriasis. 
Patients were withheld treatment for a period of at least 2 weeks prior lo their first (pre-treatment) 
biopsy. Patient number, type oftreatment given and times ofbiopsies may all be found in Table Il. ln 
all cases but one, one biopsy could be obtained before, and two during treatment. All biopsies were 
taken from the edge of a plaque. 

PUVA treatment consisted of either rectal (patient A) or oral (patients B-F) 8-methoxy-psoralen (8-
MOP) in a dosage of 0.5 mg/kg/day, twice weekly, followed by UVA radiation in a dosage that was 
started at 0.5-2.0 Joules/m2 (depending on skin type). UVA dosage was increased by 10-20% each 
time. The interval between psoralen intake and UYA irradiation was determined by pre-treatment 
monitoring of 8-MOP serum levets. Biopsies were always taken just before UVA-irradiation. 

Table Il. Number, type of treatment, time of biopsies and pre-treatment T4IT8 ratios of 10, 

patients included in the study 

Patient Type of treatment Biopsies at days T4/T8 ratio 

A PUVA I, 4, 8 3 

B PUVA I, 4, 8 5 

C PUYA I, 14, 28 4 
D PUVA I, 14, 28 5 

E PUVA I, 14, 28 7 

F PUVA I, 14, 28 10 
G Corticosteroids I, 4, 15 .5 

H Corticosteroids I, 8, 15 3 

I Corticosteroids 1, 8, 15 3 

J Cort.icosteroids I, 4, 4 
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Corticosteroid treatment consisted of local application of betamethasonedipropionate 0.5 % with 
5 % salicylic acid in an ointment base (Diprosalic-R-). It was given either as pulse therapy in which 
patients were allowed to use it once daily under plastic occlusion for 4 consecutive days per week 
(patients G and H), or as a continuous twice-daily treatment schedule without occlusion (patients I 
and J). 

All patients except one (F) responded favourably to their treatment. Patient F was later found to be 
non-responding and patient E was later found to be a s!ow-responder to PUVA-treatment. 

METHODS 

A two-stage monoclonal antibody peroxidase conjugated rabbit-anti-mouse lg staining system with 3-
amino-9-ethyl-carbazol (AEC) as staining reagent was employed as the principal immunophenotyping 
procedure. Processing of tissue specimens. identification of cell types, immunoperoxidase technique 
and the controls used were essentially the same as described before (7). In short, fresh frozen (-196°C) 
skin specimens were sectioned (6 µ), fixed in fresh pure acetone, and incubated with the McAb for 60
min in a humidified atmosphere. Next, sections were incubated with peroxidase conjugated rabbit 
anti-mouse lg for 30 min in a humidified atmosphere. Staining was achieved by incubation of sections 
in a freshly prepared acetate buffer solution (pH 4.9) containing AEC, dimethylformamide and 
hydrogen peroxide. The staining reaction was visually controlled and stopped by washing in acetate 
buffer. Slides were fixed in formaline (4%) and counter staining was achieved by passage through 
Mayer's haematoxy!in for 2 min, to give a slight nuclear visualisation. Finally, sections were mounted 
with aquamount. 

Enumeration of positively stained T-cells in the infiltrates was semiquantitative, similar to Syn­
kowski & Provost (16), and they express the number of positively stained cells as a percentage of the 
total number of infiltrating mononuclear cells: - = no positive cell observed; ± = sporadic; + = 
1-25%; ++ = 26-50%; +++ = 51-75%; ++++ = 76-99%; +++++ = 1()0%. In selected cases, a
more precise number was estimated.

MONOCLONAL ANTIBODIES (McAb) 

McAb employed in this study were those against lymphocyte markers TI (Leu-1), T3 (Leu-4), T4 
(Leu-3a+b), T8 (Leu-2a): LC marker T6 (OKT-6); ID-cell marker RFDI: and finally anli-HLA-DR. 

Leu-1 and Leu-4 stain 95% of thymocytes and over 95 % of peripheral T-lymphocytes. Leu-3a+b 
stain 95 % of thymocytes and T-helper/inducer cells, whereas Leu-2a reacts with 85-95 % of thymo­
cytes and with suppressor/cytotoxic T cells (references: 7). OKT-6 stains corticothymocytes and 
Langerhans' cells (17, 18) while RFDI reacts with interdigitating cells and a small subpopulation of 8-
cells (19). Finally, anti-HLA-DR reacts with activated T cells, Langerhans' cells, interdigitating cells, 
B-lymphocytes, endothelial cells and monocytes/macrophages.

OKT-6 was obtained from Orthoclone. All other McAb were porovided by Becton Dickinson
Laboratories (Sunnyvale, Carlifomia), with the exception of RFD I which was a generous gift from L. 
W. Poulter (London).

RESULTS 

T cells and T-ce/1 subsets (Fig. I a)

(a) Epiderma/ changes. In this series of patients, untreated biopsies showed exocytosis of
both major T-cell subsets in all cases. The majority of these exocytic T cells were of the
T8+ suppressor/cytotoxic immunophenotype. They could be found scauered throughout
the epidermis but some preferential localization was observed in between the basal cells,
especially at the top of the elongated papillae.

A slight increase in interbasal exocytos1s was found in both treatment groups during the 
initial stages of their therapy. lnterbasal localization at sittes of protruding papillary dermis 
became more marked, again especially of TS+ suppressor/cytotoxic T cells. 

Clearing of exocytosis was observed in 2 of 6 PUVA-treated patients (A and B) and in l 
of 4 corticosteroid-treated patients (G). 
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Fig. I. Patient B: biopsy from the edge of a plaque ofuntreated symptomatic psoriasis. (a) T-lymphocytes as stained 
with anti-Leu-4 (T3) form the majority of infiltrating cells. (b) RFDI positive interdigitating cells are presenting 
within the subepidermal infiltrate. (c) OKT6 (T6) positive Langerhans cells are also present. (d) HLA-DR staining, 
which by subtraction analysis,. indicates part ofT-cells to be activated. Note Fig. a-d are all serial sections from the 
same biopsy (Xl80). 

(b) Subepidermal changes. T-cells were the major infiltrating type of cells in all untreat­

ed lesions studied (Fig. I a). Pre-treatment T4ff8 ratios in this series of relapsing plaque 

psoriasis patients were always increased (Table Il) and ranged from 3 to 10 (median 4.5). 

The corticosteroid-treated patients responded with an impressive diminishment in the 

number of subepidermal T-cells. As a consequence, in situ T4/f8 ratios could not be 

determined after two weeks of corticosteroid treatment due to a lack of cells to be 

counted. 

In the PUVA-treated patients, such a decrease also occurred but much less substantial­

Iy. As may be read from Fig. 2, PUVA treatment resulted in a decrease in in situ T4/f8 

ratios, with a tendency towards normal in 5 of the 6 patients studied. Patient E, who was a 

slow responder, had a relatively high initial ratio, which did not become normal within the 
period of this study. Patient F, whose T4(f8 ratios did not decrease significantly, was later 

found to be PUVA-non-responding. 

lnterdigitating cells 

RFDI + ceUs sere observed in all biopsies prior to treatment (Fig. I b). As we have 

described before (7), B-cells are extremely rare or absent within psoriasis symptomatic 

skin. Therefore, positive RFDI staining was taken as evidence for the presence of 

interdigitating cells. The partly dendritic morpho\ogy of RFDI + cells justified this as-
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Fig. 2. Effects of PUVA treatment on in situ T4fT8 ratios 
in relapsing plaque psoriasis. A-F indicate patients. 

sumption. In I out of 10 untreated lesions (patient H), the density of these cells was 

extremely low in comparison to the distribution pattern of all other untreated lesions. In 
untreated psoriasis, RFD I+ cells were arranged in clusters within the subepidermal 

inftltrates, making contact with well over 50% of the locally accumulated mononuclear (T) 

cells. They were especiaJly apparent within the papillary layers extending into the 

acanthotic epidermis. At these sites, exocytosis of RFDI + cells could be observed in 7 of 

10 cases. 

Upon treatment their presence within these dermal papillae diminished, together with a 

simultaneous decrease in their number in the dermal infiltrates. Large dusters of these 

cells disappeared, although in 2 out of 6 cases treated with PUVA, no such clear-cut 
decrease was observed. One of these 2 patients (F) did not respond to PUVA. In his case, 

virtually no change in RFD I+ cell distribution either epidermally or subepidermally, could 
be observed. In all other cases, RFDI + cells were only observed sporadically and were 

diffuse within the remainders of the subepidermal infiltrates <luring treatment. These 
results were most apparent in the corticosteroid-treated group. 

Langerhans' cells (Fig. i c) 

Epidermal LC's were found to be present in dusters in all pre-treatment biopsies. Their 

number diminished <luring both corticosteroid and PUVA treatment regimens, becoming 

rare in most cases. 

A similar phenomenon was observed within the subepidermal infiltrates. Whereas LC's 

are normally present in these infiltrates of untreated symptomatic psoriasis skin, both 

corticosteroid- and PUVA therapy led to a decrease in these dermally localized LC's. In 
all cases except one (C) they became sporadical. These changes in epidermal and dermal 

LC distribution also occurred in patient F, who did not respond to PUVA-treatment. 

DlSCUSSION 

Dermatotropism or selective recruitment of the helper/inducer lymphocyte subset in situ 

has now been observed in a wide variety of, mostly chronic. immune/intlammatory skin 
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diseases. In lupus erythematosus, we previously noted a possible relation between dura­

tion of the skin lesion and an increase in the T4rr8 ratio (20). A similar increase in the in 

situ T4rr8 ratio with duration of clinical symptoms has been suggested in pso riasis (Table 

I). In lichen planus, spontaneous resolution seems to be accompanied by a relative 
increase in the percentage of the TS+ suppressor/cytotoxic subset, when early versus late 

lichen planus lesions were compared (21). A relative increase in the T8+ subset <luring 

treatment was also noted in the peribulbar infiltrates of alopecia areata (22). 

In the present study, this tendency of increasing percentages of suppressor/cytotoxic 

lymphocytes, is now also described to occur <luring PUVA treatment of psoriasis. It seems 

justified to conclude that the chronicity of immune/inflammatory skin disorders is accom­

panied by a relative excess of T-lymphocytes with the helper/inducer immunophenotype. 

Functional studies of these infiltrating cells wiU have to be performed in order to make the 

definite conclusion that chronicity is the result of a lack of suppressor mechanisms. 

Spontaneous or treatment-induced clearing of lesions may tben be the result of a restora­

tion of suppressor mechanisms. In this respect, the preferential increase of T cells with the 

immunophenotype of suppressor/cytotoxic cells in between the basal cells <luring treat­

ment may be important. Influx of T8+ cells has been described <luring spontaneous fading 

of psoriasis lesions (15). 

Another interesting result of this study deals with the distribution patterns of antigen 

presenting cells with the immunophenotype of Langerhans' cells and interdigitating cells. 
In untreated lesions. RFDl + cells were detected in substantial numbers both intra­

epidermally as well as in the subepidermal infiltrates (Fig. I b). Treatment with corticoster­

oids or PUVA rapidly diminishes their numbers. Interdigitating cells are normally present 

in the T cell areas of the reticulo-endothelial system. Apart from in psoriasis, accumula­

tions of these ID-cells have now been described in the inflamed synovial lining layers of 
rheumatoid arthritis (23), the granulomata of sarcoidosis (24) and leprosy (25) and in the 

lesional skin of atopic dermatitis (26) and pityriasis rosea (27). Juxtaposition with T cell 

concentrations was always found and it is suggested that this combination may be 

indicative for T cell mediated immune reactions. 

A similar decrease in LC staining <luring treatment was also observed. Exact numbers of 

these dendritic cells are generally difficult to count within inflammatory infiltrates. Never­

theless, previous observations could be confirmed, for example that in untreated psoriasis, 

LC's are regularly present within almost each perivascular infiltrate (Fig. I c). Upon initial 

treatment procedures, LC's were only rarely present. Most T cell accumulations that were 

still present at that time were not accompanied by LC's nor ID-cells. Our PUVA-non­

responding patient (F) was especially interesting, as in his case, LC numbers did decrease, 

whereas T cell subset and ID-cell distribution remained virtually unchanged. The effects of 
treatment on LC distribution patterns might thus not be related to clinical efficacy of the 

treatment given. 

Taken together, our results indicate the normalization of several hallmarks of the 

psoriasis dermal immunophenotype prior to clinical remission. Langerhans' cell and 

interdigitating cell densities in the epidermis and superiicial perivascular dermis diminish­

ed. Increased T4rr8 ratios in situ were restored to normal. These events possibly reflect 

the beneficial effect of treatment on a local immune inbalance. These results have led us to 

develop a working hypothesis on the pathogenesis of psoriasis and the effects of treat­

ment: Treatment of psoriasis results in a decrease of RFDI + interdigitating cells. This 

decrease is either the result of, or results in, an increase of T8+ suppressor/cytotoxic T 

cells and this in tum produces a normalisation of initially increased T4rr8 ratios. In this 

way a T cell mediated response towards epidermal immunogens is halted, so bringing 

epidermal hyperproliferation to an end. 
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