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ABSTRACT

Colorectal cancer has been one of the most common cancers in Hong Kong as well as

in the world. Surgical removal of the tumor in conjunction with the chemotherapy has
been the most frequently adopted therapy for colorectal cancer. Although the
anti-cancer effects of chemotherapy are promising, the advert effects of
chemotherapeutic agents are still major hurdle in the treatanent of colorectal cancer.

Thus, new agents with high efficacy but lesser side effects are in demand. Traditional

Chinese medicine (TCM) has been used in China for thousands of years, the
assortment of herbal drugs in TCM has provided a rich resource for the discovery of
new anti-cancer agents with potent anti-cancer efiTect but lesser side effects.

Gynostemma pentaphyllum (Thunb.) Makino (Gp) is an herbal drug commonly used

in Asia and is a rich source of dammarane-type saponins (GpS). Previous study in our
laboratory has demonstrated the anti-cancer effect of GpS in cellular system, to
further elucidate the anti-cancer effects and the underlying mechanism of GpS, we

in/+performed a systematic study by using a colorectal cancer mouse model, the ApcMl
mice.

In the first part of the study, we showed that GpS treatment could significantly
Min/+suppress the numbers and sizes of polyps formed along the intestine of the Ape

mice and with no observable side effects. Moreover, when GpS was used in

combination of 5-fluorouracil (5-FU), a commonly used chemotherapeutic agent in
the treatment of colorectal cancer, an additive anti-cancer effect was observed

compared with GpS or 5-FU treatment alone. This study has provided evidence that
GpS exerts anti-cancer effect towards colorectal cancer mouse model and GpS can
potentially be used in combination with 5-FU for treatment ofcolorectal cancer.

In the second part of the study, we aimed to identify potential molecular targets and
.

Min/+pathways of the anti-cancer effect of GpS in the Ape mice using plasma and liver
proteomic analysis. For the plasma proteomic study, our results showed that treatment
of GpS significantly altered 52 plasma protein expressions. The GpS treatment
potentially altered the PPAR signaling pathway, the immunity and defense and cancer

Min/+development process in the Ape mice. To further validate the altemations of the

pathways, the expression levels ofapolipoprotein A-P/ (ApoA4) and apolipoprotein E
(ApoE) involved in the PPAR signaling pathway; plasminogen (Pig) and
alpha- 1-antitrypsin involved in the immunity and defense; and gelsolin (Gsn) and
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clusterin (Clu) involved in cancer development were confirmed by western blot

analysis. Western blot results verified the down-regulations of ApoA4,
alpha-1-antitrypsin and Clu; and the up-regulations of glycosylated ApoE, Pig and

Gsn. Accordingly, the anti-cancer effect of GpS may potentially act through altering
Aftn/+PPAR signaling pathway and immunity and defense in the Ape mice.

In addition, we further investigated the efifect of GpS in the metabolism of the
ApcMin/+ mice by liver proteomic study. Our results showed that the expression levels
of 80 liver proteins were significantly altered aflter the GpS treatment. By focusing on
the proteins involved in metabolism, we found that GpS mainly altered the glycolysis
and gluconeogenesis, oxidative phosphorylation and amino acids metabolisms in the

mice liver. Western blot results further confirmed the down-regulations of pyruvate
kinase isoenzymes R/L (Pklr) and todosephosphate isomerase (Tpil) that were
involved in glycolysis process in the liver and suggested GpS may potentially alter the
glycolysis process in the liver.

In conclusion, the present study showed, for the first time, that GpS was able to
Min/+effectively reduce polyp formation in the Ape mice. hi addition, GpS could

enhance the anti-cancer effect of5-FU. More importantly, GpS imposes no observable
advert effects in tfae experimental animals. Plasma proteomic study reveals that GpS
treatment potentially alter the PPAR signaling pathway, the immunity and defense and
cancer development process in the mice. Furthermore, through examining the liver
protein profile of the mice treated witih GpS, we observed alteration of the glycolysis
process after the treatment. The current research work, on one hand, has revealed the

anti-cancer property ofGpS in a selected animal model. On the other hand, it provides
an omic platform to explore the potential targets and the signaling networks that
might confer the GpS anti-cancer activities.
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