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NAPAPORN KAEWDOUNGDEE : EFFECTS OF TRANS-RESVERATROL
AND RED GRAPE PRODUCTS ON ABSORPTION AND LIVER
ULTRASTRUCTURES OF MICE, CYTOTOXICITY, CELL CYCLE
ARREST, AND INDUCTION OF APOPTOSIS IN HUMAN CANCER
CELL LINES THESIS ADVISOR : ASST. PROF. BENJAMART

CHITSOMBOON, Ph.D., 181 PP.

TRANS-ESVERATROL/ABSORPTION/ULTRASTRUCTURE/CYTOTOXICITY/

CELL CYCLE/ARREST/APOPTOSIS/CANCER

Trans-resveratrol and red grape products have been known to be antioxidants
and anticarcinogens. The present study investigated the total phenolic compound
(TPC) contents of Zinfandel grape products, wine, juice and pomace, from the
Suranaree University of Technology farm. The effects of grape products and trans-
resveratrol on absorption of TPC in vivo, ultrastructure of mouse liver tissue,
cytotoxicity, cell cycle arrest and apoptotic induction on human cancer cell lines were
investigated. The TPC content of ethanolic grape pomace extract (4,407.33+13.65
mg/L) was significantly higher than those of red wine (3,613.00+£15.13 mg/L) and
grape juice (1,102.67+21.96 mg/ml). After single oral administration, the highest
absorptions of TPC content in plasma of ICR mice were 0.22+0.01 g/L at 12 h, and
0.22+0.01 g/L at 6 h post administration of juice and ethanolic grape pomace extract,
respectively. In contrast, the recoveries of trans-resveratrol absorptions as analyzed by
capillary electrophoresis were not detected in the plasmas of both trans-resveratrol

and trans-resveratrol-spiked wine treated groups. Exposure of ICR mice to grape



IV

products and trans-resveratrol daily for six months reduced ultrastructural pathologic
of hepatocytes, included minimal glycogen, fat accumulation, and organelle
abnormality, compared to their corresponding vehicle controls. Trans-resveratrol and
ethanolic grape pomace extract exhibited cytotoxic effects on pancreatic Panc 2.03
and cholangiocarcinoma SNU 1079 cells in a dose dependent manner assessed by
MTS assay. Trans-resveratrol treatment of Panc 2.03 and SNU 1079 cells resulted in
S and G, phase arrests in the cell cycle, respectively. Ethanolic grape pomace extract
treatment of Panc 2.03 cells resulted in S phase arrest, while the same treatment of
SNU 1079 cells resulted in both S and G, phase arrests of the cell cycle. The
cytotoxic activity was mediated via apoptosis as demonstrated by DAPI and annexin
V-FITC staining, DNA fragmentation, and decreased pro-caspase 3 and Bcl-2 protein
expressions. These data suggest a possible mechanism of cytotoxicity in both cancer
cell lines, at least in part, through the regulation of apoptosis-related proteins and/or

cell cycle dysregulation.
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