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Thesis Title

Investigation of antiproliferative compound Paeoniflorigenone from moutan cortex and its mechanism

Thesis Summary

Natural products and natural product derived compounds are an important source of several clinically
useful anti-cancer agents. In this study, a method to screen for antiproliferative compound with low
cytotoxicity was constructed. Ninety samples from the extracts of plants from traditional Chinese
medicines were screened for antitumor activity. Paeoniflorigenone (PFG) was isolated as an active
ingredient from the root of moutan cortex, which showed the strongest activity. In addition, our data
indicated that PFG was cytotoxic and induced apoptosis selectively in the cancer cell lines. These
effects were cancelled by the addition of caspase inhibitor Z-VAD-FMK, suggesting that it was mediated
by caspase-3 activation. The antiproliferative effects of PFG were evaluated against a disease-oriented
panel composed of 39 human cancer cell lines at the Japanese Foundation for Cancer Research, the
results suggested that PFG exhibited differential antiproliferative effects compared with already-known
anti-tumor agents.

To investigate how PFG induced cancer-selective apoptosis and how PFG inhibited proliferation of
normal cells, we used normal TIG-1 cells and cancerous HelLa cells for further study. According to
morphology changes (hypertrophy and flattening), we hypothesized that PFG can induce senescence
or inhibit cell mitosis. Here we show that PFG can induce cellular senescence, evidenced by the
expression of senescence-associated B-galactosidase, GO/G1 and G2/M cell cycle arrest, detection of
senescence-associated heterochromatin foci and permanent loss of proliferative ability, in normal TIG-1
diploid fibroblast but not cancerous Hela cells. In cancerous Hela cells, PFG inhibited proliferation by
inducing S and G2/M cell cycle arrest and mitosis inhibition. DNA damage response was activated by
PFG, interestingly the reactive oxygen species level was suppressed instead of escalated.

To sum up, we found PFG as differential antiproliferative compound, as well as 3 new roles of PFG as,
1. inducer of premature senescence in normal TIG-1 cells, 2. inhibitor of mitosis in cancerous Hela

cells, 3. ROS scavenger.




