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Inhibited Proliferation of Human
Scleroderma Skin Fibroblasts and
Rheumatoid Synovial Cells with
Griseofulvin in vitro
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Abstract. Griseofulvin at 2-17 pg/ml in vitro inhibited the
proliferation of scleroderma skin fibroblasts and rheuma-
toid synovial cells. The inhibition was concentration-
dependent. with little difference between the two types
of cells. Mean IDg, values from the four strains of each
group were 9.2 for fibroblasts and 9.5 for synovial cells.
The results show that griseofulvin at therapeutic con-
centrations can have a direct effect on the growth of
cells cultured from diseased human connective tissues.

Key words: Griseofulvin: Skin fibroblasts: Scleroderma:
Rheumatoid arthritis

We have shown that the antifungal antibiotic griseo-
fulvin inhibits proliferation. glycosaminoglycans
(GAG) secretion and protein synthesis in fibro-
blasts grown from infant foreskin (8). These are
characteristic actions of anti-inflammatory drugs. in
agreement with previous reports of anti-inflamma-
tory activity for griseofulvin (9). and are of interest
in relation to griseofulvin’s suggested clinical use
in several connective tissue diseases. Because the
behaviour of infant genital skin may differ from
diseased adult skin on other sites or from other
connective tissues. we have now examined the
effect of griseofulvin on the proliferation of sciero-
derma skin fibroblasts and rheumatoid synovial
cellsin culture.

METHODS

Derivation of four strains of scleroderma skin fibroblasts
(SD 3, 6.9 and 10) and four strains of rheumatoid syno-
vial cells (RA I, 2, S and 6) has been reported else-
where (7). Cultures were maintained at 37°C in Dulbecco-
Eagle medium containing 10% foeta calf serum. 4 mm
glutamine. 100 units/ml peniciltin and 100 wg/ml strepto-
mycin (all from Gibco-Europe. Paisley. Scotland) with
refeeding on alternate days. Cells were in passages 6-12.

' Present address: Inveresk Research International. In-
vereskgate. Musielburgh. EH21 7UB, Scotland.
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PROLIFERATION (CONTROLS

Griseofulvin ug/ ml

Fig. 1. Inhibition of proliferation by griseofulvin: effects
on individual strains of scleroderma fibroblasts () and
rheumatoid synovial cells (@).

Proliferation tests were performed as described pre-
viously (7). using replicate cultures in small flasks (25 cm?
area) seeded with 1% cclls. Griseofuivin was dissolved in
dimethyl sulphoxide and added to media to give final
concentrations of 2. 4. 8 and 17 ug/ml griseofulvin in
0.1% dimethyl sulphoxide. Controls received 0.1 % di-
methyl sulphoxide only. Griseofulvin was present in the
cultures from the third to the sixth day. each concentra-
tion of the drug being tested on four (occasionally three)
cultures. Cell counts were performed on control cultures
on day 3 and on control and treated cultures on day 6. and
the increase in cell number over days 3 to 6 was ¢x-
pressed as a percentage of that in controls. Counts were
made on cell suspensions prepared with trypsin-versene.
using a Coulter counter. Griseofulvin concentrations giv-
ing 50% inhibition (IDs,) were read from semilogarithmic
plots of proliferation versus concentration (see Fig. 1).

RESULTS

Dose-response curves for individual cell strains are
shown tn Fig. 1. In keeping with previous experi-
ence. individual strains within each group varied in
their response. 1D;, values ranging from 6-13
ng/ml. Griseofulvin at 17 pg/ml produced 59-99 %
inhibition. Proliferation of one strain (SD 6) was
significantly stimulated at 2 gg/ml (controls 100+ 1
(S.E.M.) drug-treated 110+2: p<0.02). The overall
effects in the two groups of cell strains were re-
markably similar (Fig. 2) with mean [D,, values of
9.2and 0.5 wg/ml.

Rheumatoid synovial cells grow in rather dis-
organized swirling patterns on plastic surfaces.
compared with fibroblasts. and griseofulvin at
2 ug/ml appeared to improve the regularity of the
swirling  without notably affecting proliferation.
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which was 98. 103, 84 and 101 % of controls in the
four strains at this concentration.

DISCUSSION

Fibroblast cultures have proved a uscful test system
for various drugs. but use of non-human or other-
wise inappropriate cell strains has limited the clini-
cal interest of the data. These results show that
griseofulvin can have a direct effect on the pro-
liferation of cells cultured from diseased human
connective tissue. The inhibition recorded re-
secmblesthatfoundin previous work with other cell
strains (8). where effects on GAG secretion and
total protein synthesis were also encountered. In
tests on fibroblasts in vitro GAG secretion is even
more susceptible to inhibition by drugs than is cell
proliferation. and is inhibited at lower drug con-
centrations. while protein synthesis is more re-
sistant, only being atfected at drug concentrations
causing appreciable (>50%) inhibition of prolifera-
tion (7. 8). The fact that proliferation begins to be
affected at griseofulvin concentrations (2-4 pg/ml)
resembling peak serum values in patients receiving
oral therapy (6) suggests that similar modulation
of connective tissue cell behaviour may occur in
vivo. Benefits from griseofulvin have been reported
for patients with shoulder/hand syndrome (2).
scleroderma (3) and Raynaud’s phenomenon (1).

The mechanism of griseofulvin’s effect on cell
proliferation is uncertain. In a range of fungal and
mammalian cells it impairs microtubule function.
producing mctaphase arrest of mitosis or the ap-
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Fig. 2. Inhibition of proliferation by griseofulvin: com-
posite curves for scleroderma fibroblast strains (Q) and
synovial strains (@).



pearance of multinucleate cells (4. 10) but we did
not see these effects in human skin fibroblasts (8).
Many actions of anti-inflammatory drugs are me-
diated through inhibition of prostaglandin synthesis
or availability and griseofulvin can block the effects
of prostaglandin E, (9). Dose-response curves for
prostaglandins tend to follow a characteristic bell-
shape with opposite effects at high and low con-
centrations (5). Part of such a curve might be
apparent in Fig. | if prostaglandin was responsible
for the effects on cell proliferation. In fact only
one cell strain showed stimulated proliferation at
low griscofulvin concentration. Other drugs with
anti-inflammatory properties have given similarly
inconsistent low-dose stimulation in our previous
work (7). so the evidence for prostaglandin involve-
ment is not convincing.

ACKNOWLEDGEMENT

This work was supported by a grant from the Medical
Research Council.

REFERENCES

1. Allen. B. R.: Griseofulvin in Raynaud's phenomenon.
Lancet ii: 840. 1971.

2. Cohen. A.. Goldman, J.., Daniels. R. & Kanenson.
W.: Treatment of shoulder-hand syndrome with
griseofulvin. JAMA /73: 542, 1960.

3. Giordano. M.: Griseofulvin for scleroderma. Lancet
ii: 260, 1967.

4. Guil. K. & Trinci, A. P. J.: Griseofulvin inhibits
fungal mitosis. Nature 244: 292, {973.

5. Horobin. D. F.: Interactions between prostaglandins
and calcium: the importance of bell-shaped dose
response curves. Prostaglandins /4:667. 1977.

6. Platt, D. S.: Plasma concentrations of griseofulvin in
human volunteers. Br J Dermatol 83382, 1970.

7. Priestley. G. C.: Changes in the growth and meta-
bolism of cells cultured from normal. sclerotic and
rheumatoid connective tissue brought about by b-
penicillamine and by sodium salicylate. J Invest Der-
matol 74: 413, 1980.

8. Priestiey. G. C. & Brown. J. C.: Effects of griseo-
fulvin on the morphology. growth and metabolism of
fibroblasts in culture. Br J Dermatol 99:245, 1978.

9. Sotrentino, ... Capasso. F. & Di Rosa. M.: Anti-
inflammatory properties of griseofulvin. Agents Ac-
tions 7: 157. 1977.

10. Weber, K.. Wehland. J. & Herzog. W.: Griseofulvin
interacts with microtubules both in vivo and in vitro.
J Mol Biol /02:817. 1976.

Short reports 169

Exanthema fixum Due to Ultraviolet
Radiation
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Abstract. A case of exanthema fixum caused by sun ex-
posure and reproducible by UV-A and UV-B exposure
tests is described.

Kev words. Exanthema fixum: Photosensitivity: Ultra-
violet radiation

The concept of exanthema fixum was introduced by
Brocq. who in 1894 described a rash consisting of
sharply demarcated round or ovoid edematous
plaque caused by phenazone (1). The number of
drugs known to be capable of producing this
characteristic lesion is now large and still increas-
ing (2. 5, 6). Various foods as possible causes have
also been mentioned (3). However. as far as is
known, there is no report among existing literature
of fixed eruptions having been caused by electro-
magnetic waves.

CASE REPORT

A 47-year-old man was referred to our clinic with a rash
which had occurred after sun exposure of 30 min at
about 60PN latitude (Oslo). The man was not taking
medicaments of any kind. He had experienced an identi-
cal eruption each time he had stayed in the sun for a
certain time over the last four summers. The lesion
appeared during or after the exposure. itched and dis-
appeared in a couple of weeks. leaving slightly pigmented
areas. There were partly detached, partly confluescent
ovoid plaques 2--6 cm in diameter with erythema. pig-
mentation and a sharp demarcation from normal skin on
the patients's legs (Fig. 1). Histological examination
showed superficial and deep subacute inflammation,
not specific for. but consistent with the diagnosis of
exanthema fixum (4).

MATERIALS AND METHODS

After the rash had disappeared. light tests were per-
tformed. For the UV-B test a Xenon Arc Lamp with a
Schott WG 295 cut-off filter was used. This gives a con-
tinous spectrum of electromagnetic waves above 295 nm.
For the UV-A test a Waldmann UV 888 with Sylvania
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