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Mechanisms of Peroxisome Proliferator-Induced Hepatocarcinogenesis  

Christopher Corton. CIIT Centers for Health Research.  

A variety of chemicals (including certain phthalate esters, chlorinated solvents, herbicides, and drugs) that 
have diverse structure and application cause proliferation of peroxisomes in the livers of rodents. 
Hepatocellular neoplasms usually develop in treated rodents following continuous administration of any 
of these peroxisome proliferators (PP). Because of widespread human exposure to carcinogenic PP, it is 
important to improve PP cancer risk assessments that rely upon extrapolation of rodent carcinogenicity 
data to predict human cancer risk. While the mechanism of rodent carcinogenicity is unknown, chronic 
modulation of cell growth and peroxisome proliferation, associated oxidative stress, and DNA damage 
may be involved. Research conducted at CIIT examined the importance of peroxisome proliferator-
activated receptor (PPAR) activation and alteration of growth regulatory pathways for PP-induced 
carcinogenesis in wild-type and PPAR-knockout mice. Tumor necrosis factor (TNF) alpha and other 
cytokines have been hypothesized to act as mitogens in PP-induced acute liver cell proliferation and may 
play a role in PP-induced carcinogenesis. CIIT scientists tested this hypothesis by correlating a number of 
endpoints with hepatocyte growth and PP-induced carcinogenesis including (1) TNF-induced 
sphingolipid signaling, (2) cytokine signaling pathways, and (3) alterations in the expression of growth 
regulatory genes. Other studies evaluated the interaction of heat as an environmental stressor in  
PPAR-induced responses including induction of heat shock proteins and apoptosis. Data derived from 
these studies has provided key information about the most likely mechanism of PP-induced 
carcinogenesis in rodents and will provide appropriate endpoints to assess in human tissues. Preparation 
of other manuscripts associated with this project is progressing.  
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