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A magjor factor involved in the risk of developing cancer with the probability of enhancing or
suppressing carcinogens is dietary composition. A chemoprevention approach to cancer means
preventing this disease by the administration of one or several compounds. For a number of
years, N-acetylcysteine (NAC) has shown in studies to be an effective chemopreventive agent,
but there have also been some studies disproving the effectiveness of NAC."# Thisis because
NAC has different functionsin different cell types. Because of this, we decided to test the
effectiveness of NAC against DNA damage in human HepG2 cells and to determine the
effectiveness using the Alkaline Comet Assay. Our hypothesisisthat NAC will be effectivein
either preventing or repairing DNA damage caused by B[a]P.

HepG2 cells are human hepatoblastome cells that consist of an abundance of smooth

endoplasmic reticulum, where cytochrome P-450 enzymes are involved in the xenobiotic
metabolism.®> Because of this, cytochrome P-450 enzymes play an important role in the
metabolism of chemical carcinogens.* The biotransformation reactions caused by cytochrome P-
450 enzymes metabolizing different toxins, chemicals, and foods are classified as either phase |

or phase |1 enzymes.* Phase | enzymes catalyze the formation of reactive intermediates that are
carcinogens. Phase Il enzymes neutralize reactive compounds. Phase Il enzymes are much more
effective and safe in promoting tumor inhibition whereas phase | enzymes often promote tumor
incidence.* NAC is thought to promote cytochrome P-450 enzymes to react to produce phase ||
enzymes which is why we decided to use HepG2 cell line.

The Alkaline Comet Assay can quantify DNA strand breaks. In this assay, cells are suspended,
lysed, and electrophoresed to separate the damaged DNA from the nucleus, forming a comet tail.
We decided to pre-treat cells with NAC, then treat them with NAC accompanied with
Benzo[a]pyrene (B[a]P). B[a]P is aknown carcinogen which damages the DNA.

We seeded HepG2 cells at 1,000,000 cells/ml in T25 flasks and dlowed the cells to attach for 24
hours. We then treated the cells for 24 hours with varying concentrations of NAC (25 iM, 50
iM, 100 iM, and 200 iM), with positive and negative controls. The cells were then treated 25
iM benzo[a] pyrene and the same concentration of NAC from the previous treatment. We
incubated the cells for another 24 hours. We then evaluated the effects of benzo[a]pyrene on the
DNA using the Alkaline Comet Assay.

A sufficient amount of accurate results have thus not been produced, but we do expect to have
complete, viable results within afew short months. We still hypothesize that NAC will be
effective in either preventing or repairing DNA damage caused by B[a]P.

The majority of the obstacles that we faced in our research proved to be minor details that turned
out to be mgor mistakes in the experiment. These minor details consited of: cell viahility,



culture contamination, instrument accuracy and collaboration, and human error. It was very
helpful to more understand al the planning and trials that go on for any research that is
performed. Overal, it has been avery helpful experience.

Literature;

1. Berrigan, MJ, Gurtoo,HL, Sharma,SD, Struck,RF and Martinello, AJ.. Protection by N-
acetylcysteine of cyclophosphamide metabolism related in vivo depression of mixed function
oxygenase activity and in vitro denaturation of cytochrome P-450. Biochem. Biophys. Res.
Commun., 93 (1980), 797-803.

2. DeFlora$§, lzzotti A, D'Agostini F, Balansky RM. Mechanisms of N-acetylcysteine in the
prevention of DNA damage and cancer, with specia reference to smoking-related end-points.
Carcinogenesis, 7 (2001), 999-1013.

3. Guyonnet, D, Bdllair, C, Suschetet, M, Siess, MH, Le Bon, A.M. Antimutagenic activity of
organosulfur compounds from Allium is associated with phase || enzyme induction. Mutation
Research, 495 (2001), 135-145.

4. Yang, CS, Chhabra, SK, Hong, J, Smith, TJ, Mechanisms of inhibition of chemical toxicity
and carcinogenesis by Diallyl Sulfide and related compounds from garlic. Journal of Nutrition,
131 (2001), 1041S-1045S.



