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| New Concepts for the Treatment of Cancer
Mamdooh Ghoneum, Ph.D.

Drew University of Medicine and Science, Department of Otolaryngology
Los Angeles, Ca 90059

In our laboratory, we plan to find a new strategy for the treatment of cancer. The strategy
depends on the use of chemotherapy at low concentration in the presence of BioBran to achieve
the same effect by high dose of chemo. This strategy may enable us to avoid the sever side
effects associated with high dose of chemo. In these studies we plan to synergize the apoptotic

effect of BioBran in the presence of other agents. We have demonstrated that ;

1- BioBran sensitizes human breast cancer cells to chemo-induced apoptosis,

2- BioBran sensitizes human leukemic HUT 78 cells to the anti-CD95 antibody-induced
apoptosis,

3- BioBran sensitizes multidrug resistant (MDR) tumor cells to chemo.

4- We also evaluated the effect of BioBran on yeast-induced apoptosis in breast cancer cells.
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1- BioBran potentiates chemotherapy-induced apoptosis in human breast cancer cells

In this study, we evaluated the ability of BioBran to increase the susceptibility of human breast
cancer cells (MCF-7) to chemotherapy-induced apoptosis in vizro. Breast cancer cell survival
was determined by MTT assay. Results showed that treatment with BioBran increased
susceptibility of MCF-7 cells to chemo (daunorubicin) 10 folds as compared to untreated
cancer cells. The mechanism by wich BioBran exerts its effect was investigated. Flow
cytometry analysis demonstrated that treatment with BioBran was associated with increased
accumulation of the chemotherapeutic agent in MCF-7 tumor cells. This data demonstrates that
BioBran i1s an effective anti-tumor agent in conjunction with chemotherapy and may represent a

novel therapeutic agent for the treatment of breast cancer.

Data were presented at Int. Res. Con. Food, Nutrition and Cancer. Washington, DC 2004.
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2 BioBraiT potentiates death receptor-induced apoﬁtosis in human leukemic cell line

Apoptosis (programmed cell death) is a physiologic form of cell death that plays an important
role in normal development, tissue homeostasis and pathological situations. CD95 (Fas) is a
death receptor that belongs to the tumor necrosis factor receptor Oligomerization of CD95 by
CD95 ligand (CD95L) or agonistic anti-CD95 antibody activates the apoptotic pathway by
recruiting adapter protein Fas associated death domain (FADD). Death receptors are
expressed in a variety of tumor cells, but a number of tumor cells are resistant to death ligands,

despite expressing substantial amounts of CD95 on their surface. This suggests that the

expression of death receptors is not sufficient to allow an apoptotic response. Currently there is
much interest in identifying agents that increase the susceptibility of cancer cells to undergo

apoptosis mediated by death receptors.

In this study, we investigated the effect of BioBran on death receptor-induced apoptosis in

human leukemic HUT 78 cell line. HUT 78 cells were pretreated with BioBran and then were
incubated with the agonistic antibody against death receptor (Fas, CD95). Apoptosis was
determined by propidium iodide technique using FACScan. Incubation of HUT 78 cells with
anti-CD95 antibody resulted in apoptosis in cancer cells. BioBran in a dose-dependent manner

enhanced anti-CD95-induced apoptosis (200% increase as compared to anti-CD95 alone). The

observed effect of BioBran was associated with increased activation of caspase 3, the

executioner of apoptosis. These results show that BioBran sensitizes cancer cells to death
receptor-mediated apoptosis and suggest that BioBran maybe useful in improving the efficacy of

conventional cancer chemotherapeutic agents in the treatment of leukemia.

(Ghoneum & Gollapudi, Cancer Letters 201, 41-49, 2003).

Daiwa Pharmaceutical Co., Ltd. Tokyo, Japan, supports the above mentioned study.

3- Effect of BioBran on Multidrug resistant (MDR) tumor cells:

According to the current concepts cancer can be partially attributed to defects in the regulation

of apoptotic cell death. Apoptosis is an orchestrated form of cell death in which cells commit
suicide. It is a gene regulated pathway to eliminate cells without the initiation of inflammation.
Tumor cells develope multiple strategies to escape from apoptosis induced by either host
defense system or chemotherapeutic agents. These strategies include, down regulation of death

receptor (CD95) mediated apoptosis and upregulation of multidrug resistance proteins.

The development of apoptosis resistant phenotype is a major problem for the chemotherapeutic

and immunotherapeutic cure of cancer. Many of the multidrug resistant (MDR) tumor cells
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have been shown to be resistant to drug-induced apoptosis as well as death receptor-induced
apoptosis. Therefore we investigated the effect of BioBran on the susceptibility of MDR tumor
cells to death receptor- and drug-induced apoptosis. In these experiments MDR tumor cells
(HL60/AR) cells will be preexposed to BioBran and then treated with chemotherapy. Results
showed that the inhibitory concentration (IC50) of Adriamycin to HL60/AR cells was 20 u M.
BioBran treatment increased the sensitivity of HL60/AR cells to Adriamyecin (IC50 u M),

representing a 2.5 fold decrease in sensitivity. The mechanism by which BioBran exerts its

effect was investigated. Flow cytometry analysis demonstrated that treatment with BioBran

was assoclated with increased accumulation of the chemotherapeutic agent in tumor cells.

Data were presented at the 7th Int Symposium on Predective Oncology & Intervention

Strategies. Nice, France. February 2004
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4- BioBran enhance yeast-induced apoptosis in cancer cells

Identification of new agents that cause the demise of cancer ﬁells will be useful for the
development of new therapeutic approaches. Our study proposes a novel therapeutic approach
to cure cancer. Human cancer cells of the breast possess high phagocytic activity against heat-
killed Baker's yeast, S. cerevisiae in vitro. Interestingly, yeast-induced apoptosis in cancer cells.

Apoptotic activity was enhanced by a modified arabinoxyvlan rice bran (BioBran).

Apoptosis, or programmed cell death involves a cascade of biochemical events that is tightly
regulated. Some of the elements in this cascade are the activation of specific cysteine proteases,
called caspases, mitochondrial release of death factors, and finally DNA fragmentation. Many
stimull can induce apoptosis including a broad variety of microorganisms that induces apoptosis
upon phagocytosis in professional phagocytic cells. It is of great importance to identify
apoptotic effects of yeast against variety of human cancer cells and enhance its process by
BioBran. The addition of BioBran accelerate the process of cancer cell apoptosis and increased

the percentage of dead cells, that was noted as early as 2 hours. Results of this study may lead

to a new therapeutic strategy for the treatment of cancer.

These data were presented at the Conference of American Association for Cancer Research
(AACR) Huntington Beach, CA. 2003.
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