Prolonged use of permanent synthetic hair dyeing formulation may induce hepatocellular carcinoma.[image: ]
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Abstract
There has been an increasing trend in the use of synthetic hair colouring products in recent years. Both the sexes of all the income groups prefer to use these colourants. This has led to an increase in the annual turnover of the cosmetic industry to around 17 billion dollars. An increase in the incidence of cancers has been reported in long term hair dye users.
The study aims to probe hair dye-induced carcinogenesis in human subjects. Through these studies, we can conclude that there appears a direct association between hepatocellular carcinoma in synthetic hair dye users. We also report that the mechanism of carcinogenic progression is through immunological triggers. The prolonged use of these formulations needs monitoring in the interest of public health.
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Importance of Research and Development

[bookmark: _GoBack]There is increasing use of hair dyeing products specifically oxidative hair dyes. This rising trend of hair dye use has put human health at risk. Most epidemiological studies support the association between the use of hair dye ad the risk of developing cancers. Still, since the evidence appears to be weak further investigations are required. The present study reports the acquired antigenicity of DNA exposed to one of the hair dyeing pigments 4-chloro-orythophenylenediamine (4-Cl-OPD)  that could lead to immune stimulation. Authors also report that the long-term use of synthetic hair dye (≥5 years) formulations could induce hepatocellular carcinomas. Direct binding and inhibition ELISAs confirm the presence of cancer antibodies in patients (anti 4-Cl-OPD- modified human DNA) with a history of synthetic hair dye use and histologically confirmed hepatocellular carcinoma.
The findings of this study could help in the screening and early detection of carcinogenesis in individuals who are exposed to these formulations either personally or occupationally.
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