Cancer Chemotherapy and Prospects for Functional Foods

Inte rview with Dr. Mamdooh Ghoneum (Professor of UCLA/Drew Medical College)

Serious adverse effects of cancer chemotherapy have
been problematic for years, because anticancer drugs
also act on normal cells. In recent years, there has been
a considerable change in the concept of conventional
anticancer drugs, such as the advent of drugs targeted at
specific molecules. These reatmentsrgeted  at
molecules are expected to become a mainstream of
cancer therapy. A number of studies have been
conducted to reduce adverse effects, including studies
that use functional foods in combination therapy. Dr.
Mamdooh Ghoneum (Professor of UCLA/Drew Dr. Ghoneum
Medical College), who has been developing new cancer

chemotherapy using the functional food BioBran (rice

bran arabinoxylan derivative), talks about the latest

topics in the interview.

BioBran enhances apoptosis
Can you explain to us the mechanism of the apoptotic effects of BioBran on cancer cells?

Ghoneum: We have conducted research with BioBran over the last 11 years since 1994.
During the 6 years from 1994 to 2000, the focus was on the research into the
immunomodaulatory ability of BioBran. As the result, BioBran has been shown to enhance the
activity of NK cells, which are the frontline defence against viral infection and cancer, as well
asthe production of T and B cells, macrophage, and cytokines such as TNF and IFN-y.

During the succeeding years since 2000 to this year, the apoptotic effect of BioBran on cancer
cells has mainly been studied. In normal cells in an equilibrium state of apoptosis and cell
regeneration, thousands of cells are killed by apoptosis at the same time new cells are
regenerated. On the other hand, cancer cells multiply at such a high rate that the balance with
apoptosis is impaired.

Ideal anticancer drugs are those that enhance apoptosis while suppressing cancer cell
multiplication. The adverse effect of chemotherapy with anticancer drugs generally increases
as the dosage increases, resulting in increased pain for the patient. We have been trying to
develop cancer chemotherapy with fewer burdens on patients through research into apoptosis
of cancer cells.



We have focused our attention on the rice bran arabinoxylan derivative BioBran. BioBran has
the action of killing cancer cells through apoptosis. Previous basic research has revealed that
BioBran either kills cancer cells directly or causes apoptosis in cancer cells.

In fact, at the meeting of the International Research Conference on Food, Nutrition and
Cancer, held in July last year in Washington, BioBran that has been administered was reported
to have the direct action of killing cancer cells and the indirect action of helping other
anticancer drugs promote apoptosis in cancer cells. An in vitro experiment in which BioBran
was administered to breast cancer cells also confirmed both the direct lethal action and the
combination action with other anticancer drugs for breast cancer cells.

In addition, an in vivo study has also been conducted using Swiss albino mice. An ascites
tumour was formed in the femoral part of a mouse, and BioBran was administered into the
abdominal cavity and directly to the tumour cells. As the result, cancer cells multiplied in the
control group on days 8 to 45, while cancer cells were prevented from multiplying and
maintained a constant size in mice receiving BioBran. These results were the first to show the
in vivo direct anticancer action of BioBran.

In addition, another experiment in which human-derived cancer cells was performed using
nude mice. We administered BioBran in three different ways, by mixing it into feed,
administering it directly into the abdominal cavity and administering it directly to tumour
cells. No growth of cancer cells was observed in any group. For its mechanism of action,
upon receiving correct information, the receptor Fas on a cell membrane will transmit the
information to the nucleus through caspase 3, caspase 8 and caspase 9. Finally caspase 3
induces apoptosis by decomposing other proteins. BioBran was shown to enhance the caspase
activity significantly.
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The clinical efficacy of combination therapy with anticancer drugs was also
confirmed

| understand that much evidence has accumulated as the result of various fundamental
experiments. W hat about clinical performance in the US?

Ghoneum: To examine performance in humans, aged mice will provide suitable models. Aged
mice naturally have low immunity and are most suitable for use in the experiments of
enhancing immunity. Mice with naturally lowered immunity are believed to represent human
elderly people well. Actually, we reported last year that in an experiment with aged mice
given BioBran, a significant increase in immunity was recognised.

Cancer patients are known to have lowered immunity, and this condition implies that granules
are lost in NK cells. When administered to aged mice, BioBran was shown to increase
granules in NK cells. This was an interesting finding.

For clinical performance of BioBran in humans, Dr. Goodman et al. presented results in 1998
from 32 patients given BioBran and followed for four years.

Results showed that immunity increased in the patients and was maintained at the same level
for four years. In fact, a significant increase in NK cells after administration with BioBran
was observed in cancer patients with various cancers, such as breast cancer, prostate cancer
and multiple myeloma, whose NK cells had been vacant devoid of granules, as in aged mice.
These results showed that BioBran can enhance the activity of NK cells as well asof T and B
cells.

Tumour marker results from follow-ups of patients with cancer over 6 years from 1994 to
2000 showed that tumour markers decreased when the patient’s immunity increased. Results
from studies conducted in Japan and other nations also showed a decrease in tumour markers
in cancer patients with increased immunity from BioBran. Improvement in QOL, such as
reduction in nausea and vomiting, has also been reported in patients receiving combination
therapy with BioBran.

Move to targeting therapy
Action on bcl-2 attracts attention

Now that research has been revealing combination effects with anticancer drugs, could you
tell us about possible forms of application in cancer chemotherapy?

Ghoneum: This is a very interesting issue. |n my view, targeting therapy will be the focus of
attention. Many recent presentations at international conferences are directed to how to induce



apoptosis. Details of mechanisms have been studied extensively to identify a cell component
that is suitable for use asatarget for attack.

For instance, cancer cells have the ability to inhibit apoptosis in their pathway. This factor that
controls apoptosis is a protein referred to as bcl-2, and serves as an armour that protects
cancer cells from apoptosis. Our research results show that BioBran is effective against the
leukemic cell HUT78 and other cancer cells because it can penetrate and break the armour
into pieces. An important finding in these cases isthat BioBran acts directly on bcl-2.

Another important point is that BioBran is administered in combination with anticancer drugs.
A certain dose of an anticancer drug is necessary to eradicate cancer cells. However, the dose
of an anticancer drug required to eradicate cancer cells can be decreased by combining
BioBran compared to the dose required to eradicate the same cancer cells using the anticancer
drug without BioBran. At the conference of the 7th International Symposium on Predictive
Oncology & International Strategies held in France last year, results of a basic research were
reported in which the ability of an anticancer drug to kill cancer cells was increased when
combined with BioBran. In other words, a lower dose was required to achieve the same result
in the group receiving combination therapy with BioBran than in the group receiving
monotherapy with the anticancer drug.

Development of a treatment targeted at apoptosis at the molecular level and endeavours to
reduce adverse effects by combining anticancer drugs with other substances will provide
options for cancer chemotherapy in the future.

For inquiries, call Daiwa Pharmaceutical Co., Ltd., at 03-5430-4050



