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Abstract

The objectives of this study are to determine the effects of curcumin (CUR) and
tetrahydrocurcumin (THC) on anti-angiogenic and anti-cancer activities in hepatocellular carcinoma
cells (HepG2) implanted nude mice and to investigate the mechanisms by which CUR and THC
exhibit anti-angiogenesis and anti-cancer activities in hepatocellular carcinoma cells (HepG2)
implanted nude mice.

Experiments will be conducted both in vitro and in vivo study. For the in vitro study, the
antiproliferation effects of CUR and THC on HepG2 cell line were tested by MTT assay. In vivo

study was performed in male BALB/c nude mice weighing 20-25g. After the implantation of a dorsal

skin-fold chamber, the Hepatocellular carcinoma cells (HepG2) (30 LU of 2 x 10° cells) were then
inoculated onto the upper layer of the skin within the chamber (HepG2). The control group (Con.)
was received the normal saline instead. One day after the inoculation of HepG2, dimethyl sulfoxide
solution (0.1%), CUR and THC (300 or 3,000 mg/kgBW) were fed oral daily to both groups (Con and
HepG2) and (HepG2-CUR and HepG2-THC groups), respectively.. On days 7, 14, and 21 post-
treatment, the tumor microvasculature was visualized by injecting 0.1 ml of 5% fluorescein
isothiocyanate-labeled dextran (FITC-dextran) intravenously, and observed under an intravital
fluorescence videomicroscope. At the end of each experiment, serum VEGF and tissue COX-2
protein were determined by using VEGF ELISA kit and immunohistochemistry, respectively.
Moreover, level of NF-kB, transcription factor was also determined by NF-kB BLISA Kkit.

The experimental results revealed that The IC5, of CUR and THC were 85.98 and 233.12

MM, respectively. This suggest that THC has less cytotoxic than CUR. Based on the recorded
videoimage, the tumor neocapillary density, diameters, and microvasculature were evaluated using a
digital image analysis and correlated with tumor area. The image software analysis demonstrated
that in the HepG2-group the neocapillary densities were significantly increased on day 7, 14 and day
21 (56.96%, p<0.05 Lae 52.82%, respectively), compared to the aged-matched control-group
(p<0.001). On day 14 post treatment with CUR and THC at the dose of 300 mg/kg significantly
attenuated the increase of tumor neocapillary density (58.96%, p<0.05 and 52.82%, p<0.001,
respectively). High dose treatment of CUR and THC 3,000 mg/kg significantly attenuated the increase
of tumor neocapillary density (48.86% and 41.37%, respectively, p< 0.001).

On day 21 post treatment with CUR and THC at the dose of 300 mg/kg significantly
attenuated the increase of tumor neocapillary density (68.13%, p<0.001 and 58.88%, p<0.001,
respectively). High dose treatment of CUR and THC 3,000 mg/kg significantly attenuated the increase
of tumor neocapillary density (52.96% and 44.96%, respectively, p< 0.001). The beneficial effect of
(3,000-mg’kg) THC treatment than CUR was observed, in particular, from the 21-day CD (44.96%
and 52.86%, p<0.05). CUR and THC could also attenuate pathologic features, microvascular
dilatation, tortuosity, and hyper-permeability.

Overexpression of COX-2 was demonstrated since 7 days after the inoculation of HepG2.
Overexpressions of COX-2 were markedly increased in 21 and 14 days HepG2 groups as compared

to 7 days HepG2 group and aged-matched control groups. Moreover, the present study demonstrated



the significantly relationship between COX-2 expression and neocapillary density in HepG2 groups.
Overexpressions of COX-2 were attenuated by high dose treatment of both CUR and THC.

Sera VEGF were markedly increased in 7, 14 and 21 days HepG2 groups (133.43, 152,
153.94 pg/ml) as compared to aged-matched control groups (63.85, p<0.001). Elevations of serum
VEGF in HepG2 groups were reduced by CUR (84.02, 102.33, 122.07 pg/ml, respectively) and THC
(109.91, 82.56, 101.41 pg/ml, respectively) treatment at the dose of 3,000 mg/kgBW after 7, 14 and
21 days of the treatment. THC treatment have shown trend to decrease in sera VEGF level than
CUR.

The effect of CUR and THC on NF-kB level demonstrated that all doses treatment (10, 25,

and 50 LLM) of CUR and THC significantly attenuated NF-kB level (p<0.001). The effects of CUR and
THC on suppression of NF-kB level were dose-dependent manner. However, the beneficial effects of
all doses CUR treatments on suppression of NF-kB level than THC were observed.

Finally, it was concluded that both CUR and THC have shown to produce both anti-
proliferation and anti-angiogenesis at different manner. More potent tumor anti-angiogenesis was
observed for THC. COX-2 and VEGF are closely related to tumor angiogenesis in the HepG2-
implanted nude mice model. THC treatment have shown trend to decrease in sera VEGF level and
COX-2 expression than CUR. However, the beneficial effects of all doses CUR treatments on
suppression of NF-kB level than THC were observed. Therefore, the activity of THC in inhibiting
angiogenesis may be mediated in part through reduction of angiogenic biomarkers production by
other mechanisms. The cellular mechanisms by which THC attenuated angiogenic biomarkers

production need to be further study.





