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Many new in vitro and in silico approaches to toxicity testing are being developed. To evaluate the utility of these approaches, one needs to compare data and models with the results of standard in vivo data sets. The US ToxCast and Tox21 programs have generated in vitro data on thousands of chemicals in hundreds of vitro assays. Pharmacokinetic parameters are available on a subset of chemicals. To evaluate in vitro to in vivo extrapolation (IVIVE) models, we have developed two large in vivo databases – ToxRefDB, which contains detailed results from guideline studies, mostly of pesticides, and ToxValDB, which summarizes in vivo data from ToxRefDB and a large number of other public sources. A preliminary version of the eTox database, focusing on pharmaceuticals, has also been evaluated. This talk will focus on two questions: how well do in vitro assays capture the in vivo mode of action or molecular initiating event (MIE)?, and how well do the in IVIVE models predict quantitative in vivo points of departure (POD)? Regarding capturing the MIE, many targets are well captured (e.g. nuclear receptors), but others are not (e.g. COX-1 and 2). IVIVE POD predictions are in general conservative, yielding values below the in vivo POD, but in 10-20% of cases, predict values higher than seen in vivo. The discrepancies between in vitro and in vivo data are put into the context of observed uncertainties in the data itself. This abstract does not necessarily represent U.S. EPA policy.
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