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Background: 
Arsenic has been well characterized as a carcinogen in eukaryotic cells. Many researchers have proposed that arsenic causes tumor formation and various cancer types in mammalian cell models. We are studying these effects using the PHLC-1 cell lines which are derived from a liver tumor from the desert fish (Poeciliopsis lucida). Aquatic organisms such as fish are good indicators for environmental toxicity because fish can be affected very directly by environmental contamination in water.  In addition, the liver is often a site of toxin accumulation in vertebrate animals.  In a previous study, we detected DNA damage by using the comet assay. The cells were exposed in low levels of arsenic (As2O3 and As2O5) for one and two hours and compared with controls. Lau et al. reported that arsenic trioxide caused apoptosis in rat lung epithelial cells. Their results suggest low arsenic levels may cause cancer while high arsenic levels may kill cancer cells by inducing apoptosis. 
Methods:
Confocal Assay: PHLC-1 cells were grown in WillCo glass bottom dishes. Cells were exposed to 5uM As2O3 for varying lengths of time (1 to 6 hr). Cells were treated with the Calbiochem Fluorescein-FragELTM DNA Fragmentation Detection Kit. It is a fluorescence system for labeling of DNA breaks in apoptotic nuclei in cell preparations directly fixed in glass bottom dishes. We detected and analyzed the apoptotic cells using the Bio-Rad MRC1024 Confocal Microscope. Agarose gel DNA fragmentation assay: PHLC-1 cells exposed to 5uM As2O3 for varying lengths of time (1 to 6 hr) were lysed, and the DNA was purified by phenol–chloroform extraction followed by ethanol precipitation. In 1.2% TAE–agarose gel, the DNA was electrophoresed and the gel was stained with ethidium bromide and imaged using the Bio-Rad GelDoc system. 
Results:
Apoptosis is a highly regulated pathway that maintains cell proliferation in balance with cell death. If apoptosis is stimulated or suppressed inappropriately, cancer or abnormal development could result. This metal is commonly found in waters in West Virginia, Ohio and Kentucky that are inhabited by fishes.  Although apoptosis occurs in fishes exposed to metals, the specific effects of this element on the apoptotic cascade is unknown.  This research reports the nuclear changes seen in PHLC-1 cells to monitor As2O3 induced apoptosis.
Significance: 
Our laboratory will use these research results on the effects of arsenic on the fish apoptosis, to develop speedy, cost-effective cytotoxicity tests to examine apoptosis in fishes inhabiting polluted streams in Appalachia. 

