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The proliferation of fibroblasts cultured from psoriatic and normal skin was compared 
following addition of clobetasol propionate to the culture medium. Proliferation was 
stimulated at 0.1 11g/ml and progTessivcly inhibited at 1-10 µg/ml. A differential sensitivity 
to the drug was demonstrated: the fibroblasts from involved psoriatic skin were more 
stimulated than normal fibroblasts at 0.1 µg/ml and then more inhibited at 10 µglml. The 
fibroblasts from uninvolved psoriatic skin displayed intcrmcdiate responses. There was 
some cytotoxicity in cultures of the psoriatic cells at 10 µg/ml. The results demonstrate a 
further abnormality of fibroblasts from psoriatic skin. Key wo,ds: Psoriasis; Fibrobla5ts; 
Clobetasol propionate. (Received December 16, 1982) 
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We have reported that fibroblasts cultured from the involved and uninvolved skin of 

patients with severe plaque psoriasis proliferate faster and synthesize more collagen and 

other protein than fibroblasts from comparable sites on control subjects (5, 6). The 
psoriatic fibroblasts are also abnormally dependent on serum in the culture medium for 

anchorage and assume a rounded form in serum-free medium. In this paper we report a 

further abnormality of the psoriatic fibroblasts-an increased sensitivity to the corticoster

oid clobctasol propionate. 

METHODS 

Fibroblast strains isolated from the involved (PSA strains) and uninvolved (PSB strains) forearm skin 
of male patients with severe plaque psoriasis, as previously reported (6), were stored in liquid 
nitrogen until required. Fibroblasts derived from the forearms of normal male subjects (NSF strains) 
were also available (6). Four strains of each type al the 4th-6th passage were used in this work. 
Average ages of the donors were PSA 46, PSB 40, NSF 39 years. 

The cells were grown in Dulbecco-Eagle medium with 4mM glutamine, 100 units/ml penicillin, 100 
µg/ml streptomycin and 10% foetal calf serum (all from Gibco Europe. Paisley. Scotland). Newly 
seeded cultures were flushed with 5 % CO1195 % air beforc incubation at 37°C and medium was 
changed three times weekly. 

Clobetasol propionate was dissolved in I : I dimethyl sulphoxide-propylene glycol for addition to 
culture media. Appropriate dilutions were rnade to give 0.1. I, 5 and 10 µg/ml. The steroid was 
donated by Glaxo Laboratories Limited and was shown by paper chromatograpby to be at least 
99.5% pure. 

Proliferation experiments were carried out as in previous work (3,6,7). To test four concentrations 
of drug, 24 replicate cultures were established in 24-well plastic dishes (growtb area of each well 2 
crn2), using 104 cells per well (Day 0). Four wells were assigned to each concentration of drug, with 
two control groups. On Day I all media were replaced. On Day 3 one control group was used for cell 
counts: the cells were released with trypsin-versene and counted electronically in a Couller Counter. 
In some experiments viability counts were performed in a haemocytometer using a 0.5 % solution of 
Trypan Blue. Other wells on Day 3 received media with the appropriate concentration of drug. All 
media were replaced on Day 4. and on Day 6 cell counts were made on all the wells. The proliferation 
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Fig. I. EITect of clobetasol propionate on relative 
proliferation rates of psoriatic and nonnal skin 
fibroblasts. Compositc dose-response curves were 
compiled from the data for four strains of each 
type with four cultures of each strain at each drug 
concentration; values shown are means ±SE.The 
proliferation of untreated cultures of each strain is 
reprcsented as 100; valucs excecding 100 show 
stimulation by the drug. values below 100 indicate 
inhibition. PSA libroblasts (0) are from involved 
psoriatic skin. PSB fibroblasts <•> from unin
volved psoriatic skin and N SF !i broblasts (0) from 
normal skin. 

rate of ccUs in drug-treated culturcs was expressed as a percentage of the corresponding proliferation 
rate of untreated controls over Days 3-6. 

As a further test of the viability of steroid-treated fibroblasts, recovery experiments were per
formed in which cultures treated with 10 µg/ml clobetasol propionate for Days 3-6 were allowed to 
continue their growth for a furthcr 4 days, with or without the steroid. 

Statistical aoalysis of the data was performed on relative proliferation rates. Absolute proliferation 
rates were first derived as log n6- log n3, where n6 is the mean cell count on Day 6 for a panicular 
treatment group and n3 is the control cell count on Day 3. lf K0 represents the absolute proliferation 
of control cultures and K0 .i, K 1 etc. the proliferation rates of treated cultures, then K0 1/K0 is the 
relative proliferation rate. 

An analysis of variance was performed on the full set of relative proliferation rates to test for 
differences in dose response (the data conforms to a ·split-plot' design and the interaction between 
treatment group and dose provides a test for differences in the dose-response curves (11 )). To 
reinforce thc conclusions without the need for assumptions of normal distributions, the data for the 
0.1 µg/ml and 10 µg/ml concentrations were each analysed using the following non-parametric 
technique. lf we consider involved psoriatic. uninvolved psoriatic, and normal skin as having a 
natural ranking in terms of abnormality which also applies to the proliferative capacity of the 
libroblast strains PSA, PSB and NSF (6), then we may calculate the Spearman rank correlation (R) to 
determme whether there is a statistically signilicant association between the abnormality grouping of 
the strain and the relative libroblast proliferation rate. 

RESULTS 

Composite dose-response curves from the four fibroblast strains in each group are shown 
in Fig. I. The general effect was a variable stimulation of proliferation at 0.1 µg/ml and 
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progressive inhibition at 1-10 µg/ml. so that at 10 µg/ml proliferation was virtually halted in 
most strains. A differential sensitivity to thc drug wa� also apparent at the highest and 

lowest concentrations. This was demonstrated in two ways. The analysis of variance 
showcd that thcre was a statistically significant interaction between the type of strain and 
thc steroid concentration (F=2 .6; p<0.05), demonstrating overall differences in the three 

dose-response curves. The non-parametric method showed that at 0.1 µg/ml the rate of 
cell proliferation increased in order from the NSF to thc PSB to the PSA fibroblai.t strains 

(R=+0.62: p<0.05). In contrast. at the 10 �•g/ml levet there were difTerences in the cell 
prolifcration rates in the opposite direction (R= -0.65: p<0.05). 

At I O �•g/ml. three of the four PSA strains and one PSB strain had fewer cells than on 

Day 3. suggesting that the efTect of the drug was not mcrely cytostatic but also cytotoxic. 
Although the normal fibrobla:ol'> increased in number. they were still severely mhibited in 
comparison with their untreated controls. At the intermediate conccntrations thcrc were 
no clcar differenccs becween thc strains. 

In two experiments in which PSA fibroblasts were treated with 10 �•g/ml steroid. 
viabilities averaged 48 % and 65 In in the treated culturcs on Day 6, vs. 97 % in untreated 
PSA controls. thus confirming that many cells had been killed. However. in recovery 
experiments whcre the cultures treated with 10 µg/ml clobetasol propionate wcrc contin
ued aftcr Day 6, the cell totals incrcascd beyond the Day 6 control values. and the 
presence or absence of steroid from Day,; 6-10 made little difference. 

DISCUSSION 

The,;e data show that fibroblasts from psoriatic skin are not only hyperactive (5. 6) but also 
hyper-reacriue. We have studied a single, very potent. corticosteroid, but it seems unlikely 
that the increased sensitivity of the cells is specific to this one compound. A differential 
response to hydrocortisone has bcen seen in fibroblasls from normal and keloid lissue (10). 

and in <;kin fibroblasts from normal and diabetic subjects (8). In contrast. fibroblasts from 

normal and scleroderma skin had similar reactions to corticosteroids. D-penicillamine 
and sodium salicylate (4, 7). The reactions of psoriatic fibroblasts lo drugs havc not been 
studied before. 

To our knowledge. stimulation of proliferation by clobetasol propionate has not been 
reponed previously. although we and others have noted some modest stimulation of 
normal skin fibroblasts with several other corticosteroids (I, 3. 7. 9). In extendcd dose-re
spoMe experiments even 0.001 µg/ml clobetasol propionate (results not shown) stimulated 
the proliferation of PSA fibroblasts. 

The inhibitory efTect of the conicosteroid describcd here is mainly cytostatic. but at 10 
µg/ml there was some cytotoxicity in the psoriatic fibroblasts. It was also clear from 
viability tests and recovery experiments that the cells surviving an initial toxicity werc 
capahle of further proliferation even in the presence of the drug: these observation� 
conlirm some of the lindings of Ponec et al. (2) with clobetasol propionate. il is not known 
whether the dead cells represent a random fraction. or those al a particular stage of the cell 
cycle, or whether they have othcr distinctive characteristics. 
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