Approaching Multiple Myeloma using Rice Bran Arabinoxylan
Derivative

Immunomodulatory functions may be
useful in combination with existing
therapies

Rice bran arabinoxylan derivative
(“BioBran”; brand name “Lentin plus
1000”) has been shown to be aBRM
(biological response modifier) that
activates NK cells, and is being used as an
approach for a range of diseases for its
effects in enhancing the immune system.
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Studies into the efficacy in multiple myeloma, focusing on the activation of NK cells

Can you explain to me why you began to study approaches to multiple myeloma?

Ghoneum: | thought that NK cells, acting as an initial defence mechanism, might be activated
by multiple myeloma more easily than on solid cancers, and that as BioBran acts directly on
NK cells, it might cause them to show activity earlier and more clearly.



It is thought that the existence of a mass of cancer cells inhibits the activity of immune cells
such as NK cells in the case of solid cancer. On the other hand, in blood cancer, cancer cells

diffuse throughout the whole body, making it easier for NK cells to attack individual cancer
cells.

What actions do you expect “BioBran” to have?

Ghoneum: The functions of “BioBran” can be roughly divided into two main areas:
activating NK cells and inducing cancer cell apoptosis, directly or indirectly, and we have
demonstrated these effects in several studies. We have also shown that adding “BioBran” to

anticancer drugs is an effective way to work against multidrug resistant (MDR) tumour cells
suchas HL/60 AR.

A case where BJP became normal and the immunoglobulin synthesis function was
recovered

Canyou tell me about any cases in the present study?

Ghoneum: A male patient aged 58 felt strong pain from the fifth lumber vertebrato the first
sacrum. His cumulative value for Bence-Jones protein excretion (BJP) in urine over 24 hours
was 1,100 mg/day. | mmunoelectrophoresis of urinary proteins was performed using antisera
specific to 1gG bound Kappa and bound lambda light chains. The resulting free K appa and
free lambda chain proteins showed that the two discrete protein bands of 56.2% and 18.9%

were monotypic free Kappa light chain proteins. Bone marrow aspiration showed 30%
plasma cells.

This patient was on chemotherapy and radiation therapy, but his life expectancy was about 1
year. As his BJP stayed in excess of 100 mg/day and he had severe adverse reactions, his
chemotherapy course was changed to “BioBran” alone at 3 g/ day.

What were the changes over time after starting “BioBran” ?

Ghoneum: His BJP value had decreased to 5 mg/dl fifteen months after the start of treatment
with “BioBran” (Figure 1). His levelsof 1gG I1gA, and IgM serum immunoglobulin
gradually increased. No characteristic monoclonal peak was observed, showing that normal
immunoglobulin synthesis functions had been recovered (Figure 2).



Figurel BJP Levels During BioBran Treatment
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Figure2 Immunoglobulin Recovery During BioBran Treatment
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What do you think the mechanism which causes BJP to decrease is?

Ghoneum: The mechanism of action by which “BioBran” decreases BJP is not completely
understood, but it may be related to the inhibition of B cells by activated NK cells. Previous
studies have shown that the addition of NK cells to a B cell culture medium caused the
production of antibodies to decrease, suggesting that NK cells inhibit the function of B cells.



A recent study has shown that this inhibition is associated with (1) the activation of NK cells,
(2) adirect interaction between NK cells and B cells, and (3) interferon production by

activated NK cells.
How did the NK cell activity change in this patient?

Ghoneum: His NK cell activity was 35.4 LU when chemotherapy was discontinued, but
increased to 66.5 LU after two weeks of treatment with “BioBran”. It has remained high

since (Figure 3).
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What we re the results on prolonging life?

Ghoneum: The eleven other patients we studied had an average life expectancy of about 2
years, and this was almost doubled, to between 3.5 and 4 years. It was confirmed that the
absolute number of cancer cells in the bone marrow decreased together with the fall in BJP.

The possibility of combination with other treatment, including radiation therapy

What do you think about the best timing for treatment with “BioBran”?



Ghoneum: I n approaches to cancer, it is important to enhance the immunity of patients and
improve their lifestyles, for example by reducing their stress or having them give up
smoking. This appliesto all types of cancer, and an earlier start increases the cure rate.

What do you think about the possibility of combining "*BioBran’ with che motherapy?

Ghoneum: Chemotherapy alone cannot eradicate all cancer cells. Giventhis, if we consider
many different combinations, this may lead to new cancer therapies. | think that a
combination using “BioBran” to act on immunity is one of these ways, which can lead to
more effective therapy.

Is there a possibility of combining ""BioBran™ with any other type of treatment?

Ghoneum: We already began to study combination of “BioBran” with radiation therapy. We
are analyzing the results and obtaining data suggesting that it is effective. Inthe future, it is
likely that more effective therapies will be found if it is combined with other treatments.

Thank you very much.

Address inquiries and requests for information about “BioBran” to:
Daiwa Pharmaceutical Co., Ltd.

Customer Response Centre: 0120-797-867

URL : www.daiwa-pharm.com

E-mail: info@daiwa- pharm.com



