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Abstract

Abstract

Mucositis is a serious condition involving inflammation and ulceration to the lining of
gastrointestinal tract that results from cancer chemotherapy. Grape seeds represent a rich
source of proanthocyanidins (PAs) which have been reported to be strong antioxidant and
chemopreventative agents. This thesis will examine in detail the potential for grape seed

PAs to act as novel therapeutic adjunct in cancer treatment.

Previously, Cheah et al. (2009) demonstrated that grape seed extract (GSE; 400mg/kg)
improved the parameters of intestinal damage in rats with experimentally-induced mucositis.
However, its optimal dose and dose responsiveness remained undetermined. In the current
study, the effects of increasing GSE doses (400, 600 and 1000mg/kg) on the severity of
intestinal mucositis were investigated in a rat model. GSE at higher doses (600 and
1000mg/kg) were more effective than a lower dose (400mg/kg) at ameliorating intestinal
injury induced by the chemotherapy agent, 5-Fluorouracil (5-FU) in the proximal small
intestine. In addition, no deleterious effects of GSE at these doses were apparent in healthy

animals.

The promising effects of GSE in a model of mucositis, and its anti-cancer activity, provided
the impetus to further investigate its potential impact on the effectiveness of chemotherapy
against colon cancer cells. It was decided to characterise the link between the chemical
structures of the main polyphenolic compounds within GSE (PAs), and polyphenolic
compounds (epigallocatechin, gallic acid (GA), resveratrol and catechin), which have all
been reported to display growth inhibition on cancer cells. At a lower dose, GSE (25ug/mL)
and GA (10pg/mL) significantly enhanced the capacity for 5-FU to reduce Caco-2 cell

proliferation by 20-26%. Treatment with polyphenols alone, (with the exception of
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catechin) at higher doses, exerted more potent growth inhibitory activities compared to 5-FU

alone.

Due to the protective effects of GSE against mucositis and the positive findings that GSE
and GA reduced the viability of colon cancer cells, it was important to identify the bioactive
compounds in GSE responsible for these effects. Six different PA fractions, with increasing
mean degree of polymerization (mDP), were isolated from Cabernet Sauvignon grape seeds.
GSE, which contained a mixture of oligomers and polymers of PAs, was included as a
positive control. This study reported that smaller grape seeds PAs (mDP 2-6) were more
effective chemotherapeutic agents than 5-FU alone against colon cancer and exerted greater

cytotoxic activity on Caco-2 cells than the crude GSE.

As the health promoting properties of grape seeds are attributed to their PA content and GSE
used in parts of this study were derived from multiple grape varieties, it was important to
determine the PA profiles of grape seeds derived from different varieties and from different
provenance. This study reported the difference in polyphenolic content, not only between
grape varietals, but also between geographical regions. Despite Chardonnay and Tannat
seeds from Nuriootpa had the highest total polyphenol and flavan-3-ol content, they were
the most effective antioxidant agents. In conclusion, grape seeds are a rich source of PA
(especially mDP 2-6) and may represent promising therapeutic adjuncts to conventional

chemotherapy, which ameliorates mucositis.
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