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While numerous epidemiological studies have shown that inorganic arsenicals cause 
skin cancers and hyperkeratoses in humans, there are currently no established mechanisms 
for their action or animal models. Previous studies in our laboratory using primary human · 
keratinocyte cultures demonstrated that inorganic arsenite increased cell proliferation via the 
production of keratinocyte-derived growth factors. As recent reports suggest that 
overcxpression of keratinocyte-derivcd growth factors may promote the formation of skin 
tumors, we hypothesized that similar events may be responsible for those associated with 
arsenic skin diseases. Thus, the influence of arsenic in humans with arsenic skin disease 
and on mouse skin tumor development in transgenic TG.AC mice which carry the v-Ha-ras 
oncogene was studied. Following low-dose application of TPA, a marked increase in lhe 
number of skin papillorna-; occurred in transgenic mice receiving arsenic in the drinking 
water as compared to control drinking water, while no papillomas developed in 
arsenicffPA-treated wild-type FVB/N mice. Consistent with earlier in vitro findings, 

increases in GM-CSF and TGFa mRNA transcripts were found in the epidermis of these 
mice at sites that appeared clinically normal within 10 weeks following arsenic treatment. 

Immunohistochemical staining localized GM-CSF and TGFa overexpression to the hair 
follicles. Injection of neutralizing antibodies to GM-CSF following TPA application 
reduced the number of papillomas in TG .AC mice. Analysis of gene expression in samples 
of lesioned skin obtained from humans chronically exposed to arsenic via their drinking 
water also showed similar alterations in growth factor expression. These results suggest 
thal arsenic enhances development of skin neoplasias via the chronic stimulation of 
keratinocyte-dcrived growth factors and may be a unique example of a chemical carcinogen 
which acts as a co-promoter. 
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