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Liver cancer is one of the most common cancers and a leading cause of cancer deaths
all over the world. It ranks third amongst the organ-specific causes of cancer-related deaths.
UDCA, as the main degradation product of TUDCA, has a wide range of clinical
applications in treating hepatic diseases. To date, UDCA is utilized for the treatment of
primary biliary cirrhosis (PBC) for which it is the only drug approved by the U.S. Food
and Drug Administration (FDA) in 1999. Given the applications of UDCA in treating
hepatic diseases and lower side effects, structure modification of UDCA may lead to the
development of new anti-hepatoma drug with reduced side effects.

This study reported the synthesis of 20 UDCA derivatives through esterification,
etherification and oxidation reactions. These derivatives were initially evaluated by the
MTT assay and our results identified the UDCA derivative U12 as a potent inhibitor of the
growth of HepG2 and SMMC-7721 liver cancer cells but not QSG-7701normal liver cells.
Moreover, it could prevent DCA-induced damages on QSG-7701 cells. Structure-activity
relationship analysis showed that the existence of acetyl at 7-OH of U12 imporved its
anti-tumor activity.

In studying the mechanism by which U12 inhibited the growth of liver cancer cells,
we found that it could induce apoptosis of SMMC-7721 cellsthrough the
caspase-8-dependent extrinsic apoptotic pathway. The apoptotic effect of Ul2 was
revealed by doublestainingof liver cancer cells by AnnexinV-FITC/Plapproach. In vitro
experiments showed that U12 activation of caspase-8 was accompanied with induction of
PARP cleavage and FAS expression, which was alleviated by the pretreatmentof
SMMC-7721 cells with Z-IETD-fmk, a specific inhibitor ofcaspase-8.

Combination of MetadrugTM with comparative proteomic approach suggested that
the anti-cancer effect of U12 might also involve its regulation of cell cycle progression.
Flow cytometry analysis revealed that treatment of SMMC-7721 cells with U12 resulted in
G1l-phase arrest. Western blotting experiments demonstrated that U12 couldinhibit the
activation of mTOR, S6K1 and Rb, while down-regulating the expression of cyclin D1,

CDK4/6 and cdc25A and up-regulating the expression of CDK inhibitor p27. Thus, U12
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could inhibit the mTOR/S6K1/cyclin&CDKsignaling pathway.

The anti-cancer effect of U12 was also evaluated in liver cancer xenograft animal
model. Our results showed that U12 could effectively inhibit the growth of liver cancer
cells in animals, while it had little side effects evidenced by no reduction of body weight
and no obvious organs damage during the treatment period.

In summary, our results demonstrated that U12 is promising UDCA derivative with
potent anti-liver cancer effects through its activation of the caspase-8-dependent extrinsic

apoptosis and inhibition ofmTOR/S6K1/cyclin&CDKsignalingpathway.

Key words: UDCA; U12; liver cancer; mTOR/S6k1 pathway; cell cycle
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Tablel. Top 10 cancers among urban and rural areas in China, 2004-05

Urban areas Rural areas

Mortality (/100 000) Proportion (%) Mortality (/100 000) Proportion (%)
1 Lung cancer 40.98 2729 Liver cancer 26.93 20.94
2 Liver cancer 2493 16.6 Lung cancer 2571 19.99
3 Gaslric cancer nn 153 Gastric cancer 2558 19.89
4 Esophageal cancer 10.97 731 Esophageal cancer 17.34 1348
3 Colorectal cancer 9.78 6.51 Colorectal cancer 5.96 464
6 Pancreas cancer 444 296 Leukemia 3.68 286
7 Leukemia 417 278 Brain tumor 18 218
§ Female breast cancer 398 265 Female breast cancer 235 1.83
9 Brain tumor im 251 Pancreas cancer 1.7 1.32
10 Gallbladder cancer 213 142 Bone cancer 1.61 1.25
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