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Summary. Human and murine (Harding-Passey and 
Cloudman) melanoma cells were exposed to various 
concentrations (1 X 10-3M-l X 10-lM) of adipic (C,), 
azelaic (C,), and dodecanedioic (C,,) acids for 1-6 hours 
in tissue culture, and the effects on shape and surface 
topography were examined by scanning electron 
microscopy. Effects, i.e., rounding up, concentration of 
microvilli, blebbing, and prominence of retraction fibrils 
were time and dose dependent, and for the same 
concentrations and exposure times, C,, had a greater 
effect than C,, and both a significantly greater effect than 
C,. These differential reactions to the three diacids 
parallel previously reported effects on cell kinetics and 
viability. The changes could be due to a prime effect on 
the cell membrane, or they might reflect phases of the 
cell cycle directed by action of the diacids on the nucleus; 
this latter seems unlikely. An effect on the cytoskeleton 
is possibly involved. 
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Introduction 

Clinically, when topically applied in the form of a 20% 
cream, dicarboxylic acids have been shown to have a 
beneficial effect upon hyperpigmentary disorders such as 
melasma, and lentigo maligna, and to cause regression of 
primary cutaneous melanoma (Nazzaro-Porro, et al., 
1979;1980). In tissue culture, the C, (azelaic) and C,, 
(dodecanedioic) diacids affect growth and viability of 
murine and human melanoma cells probably by 
inhibiting key enzymes of the mitochondrial respiratory 
chain (Robins et al., 1958b; Breathnach et al., 1986; 
Passi et al., 1984) and DNA synthesis (Leibl et al., 1985). 
The C, diacid has minimal effects on these cellular 
functions, which shows that anti-proliferative activity is 
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associated with chain-length. In vivo, normal human and 
murine melanocytes appear to be unaffected by exposure 
to dicarboxylic acids, and in vitro, they are significantly 
less damaged than hyperactive and malignant melanocytes 
(Robins et al., 1985a). 

There is evidence that this selective effect of medium 
chain-length dicarboxylic acids on hyperactive and 
tumoural cells, as compared to the normal, may be due to 
differences in cell permeability (Picardo et al., 1985), 
and this directs attention to the plasma membrane. In a 
scanning electron microscopic (SEM) study, Persky et al. 
(1985), reported major morphological changes to plasma 
membranes of human melanoma cells exposed to the 
anti-cancer druges, adriamycin, and actinomycin D,  and 
suggested these changes indicated some involvement, or 
susceptibility of the plasma membrane in their 
mechanism of toxicity. In the light of this it seemed of 
interest to carry out a similar SEM study of human and 
murine melanoma cells exposed to dicarboxylic acids in 
order to establish if similar changes in plasma membrane 
morphology would result. At concentrations and times 
of exposure which cause significant damage to 
mitochondrial membranes, no overt damage to plasma 
membranes of still viable cells was demonstrable by 
transmission electron microscopy (TEM) of thin sections 
(Robins et al., 1985; Hu et al., 1986). 

Materials and methods 

Cell Cultures 

Monolayer cultures of human melanoma (B008, Prof. 
Rona Mackie, Glasgow), and of Cloudman S 91, and 
Harding-Passey B16 murine melanomata were established 
from initial inocula of about 1 X 105 cells/ml giving 
confluent to near-confluent cultures within about two 
days. The basic culture media differenced as the three 
melanomata grow best in different media as follows: 

a) For Human B0008 cells-RPM1 1640 (Flow), with 2 
mM Hepes and 7.5% NaHCO, to final pH of 7.3-7.4. 














