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Abstract

a-hydroxyacids (AHAs) have been widely used in skin care products and
cosmetic dermatology in recent years. However, there is still concern
about its safety for long-term use. It has been found that AHA-containing
products may induce photosensitivity and skin irritation. In this study, we
investigated the cytotoxic effect of glycolic acid (GA) and lactic acid (LA)
on human keratinocyte cell line (HaCaT). Our data suggested that both
GA and LA are cytotoxic to HaCaT cells. The results indicated that both
GA and LA inhibited proliferation of HaCaT cells in a dose-dependent
manner. We observed cell morphological changes, and also used DAPI
stain, comet assay, and agarose gel electrophoresis to investigate DNA
damage. The results of flow cytometery showed decrease of
mitochondrial membrane potential (MMP), and release of AIF, Endo G
and cytochrome C from mitochondria to the cytosol in LA-treated cells. In
addition, increased the level of Bax and inhibited the level of Bcl-2,
Bcel-xLL and activate caspase-9 and caspase-3, which subsequently
induced apoptosis via caspase-dependent and caspase-independent
pathway in LA-treated cells. This indicated that LA induced apoptosis
through the mitochondrial pathway in HaCaT cells. We also found that
the decrease of MMP and the increase of reactive oxygen species (ROS)
may be related to the increase of cytoplasmic calcium level. Western
blotting results presented lactic acid increase the levels of Chk2, P21, P27
and decreased the levels of cyclin E-CDK2, cyclin A-CDK2 complexes
that cause cell cycle arrest at G;/S phase. In conclusion, our study
demonstrate that both GA and LA inhibited HaCaT cell proliferation;
however, LA inhibited cell proliferation via induction of cell cycle arrest
at Gy/S phase and induction of apoptosis, and GA inhibited cell
proliferation only via induction of apoptosis and not through cell cycle
arrest.

Key words: a-hydroxyacids, Glycolic acid, Lactic acid, HaCaT cell line,
Cell cycle, Apoptosis, Caspase, Mitochondrial membrane potential
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