

“No side effects, just side benefits.”


Role of Rice Bran Products and Immune Function

By 

Reddy Sastry V Cherukuri, Ph.D.

In the last decade, medical science has made a profound shift from its emphasis on finding drugs to treat specific diseases to finding safe and effective ways to enhance the immune system. A strong defense system exists in the body, comprising of the immune system and the detoxification system. These two major defense systems in the body help to handle the environmental challenges, especially the free radical damage caused by a wide array of xenobiotics through food, water, air, ultraviolet rays, allergens, pollutants, microbes, bacteria, and viruses. 

The immune cascade is an integrated network of cells that protect the body from infection. It is a remarkable system that is finely tuned to be able to respond quickly in times of need, but is controlled by regulatory mechanisms. If the regulatory mechanisms fail, it becomes the host enemy, trying to destroy healthy cells resulting in autoimmune disorders. 

The bone marrow produces red blood cells and white blood cells. The white cells are the immune cells, functioning to provide cell- mediated immunity and humoral immunity. The white cells consist of lymphocytes, which include several classes of cells such as T-lymphocytes, B-lymphocytes, monocytes, macrophages and natural killer cells. Lymphocytes produced in the bone marrow migrate into the lymphatic circulation and reach the thymus gland, where the T-lymphocytes are manufactured and released in the circulation. T- cells are involved in the cell-mediated immunity. There are three main types of T- cells, namely T-helper cells, cytotoxic T-cells and suppressor T-cells. T-helper cells produce Th1 and Th2 secretary glycoproteins known as cytokines, which are potent intracellular signaling molecules, activates the entire army of the immune system. Th1 produces anti-inflammatory cytokines, interleukin-1 and interleukin-2, and  the tumor necrosis factor, TNF-(. Th-2 produces pro-inflammatory cytokines, IL-3, IL-4, IL-6 and others. Interleukins are chemical mediators of immune system. A proper balance of Th1 and Th2 cytokines is required for optimal immune health. The cytotoxic T-cell secrets INF-( (interferon), which is effective in killing cancer cells. Interferons are frontline defense against viruses. Suppressor T-cells control the cytotoxic T-cell action when immune response is compromised. Otherwise, the cytotoxic activity will become uncontrolled. A ratio of 2 to 1 of T-helper cells and suppressor T-cells are required for optimal immune function. 

Immature lymphocytes from the bone marrow produce B-lymphocytes, which reside in lymph nodes are responsible for secondary immune responses. B- cells produce a series of five antibodies, known as immunoglobulins, IgA, IgE, IgG, IgM and IgD. These are involved in providing humoral immunity to the body.

The hepatic detoxifying system consists of a group of enzymes which help to eliminate and excrete the xenobiotics from the liver, protecting the body from free radical damage. These regulatory mechanisms are highly responsive and can help arrest the progression of chronic diseases. A weak immune system predisposes to several disease states besides other minor 
health problems.

Food and psychological stress can modify the immune function. A stress free life and good nutrition help to maintain normal immune function. Omega-3 fatty acids and certain phytonutrients in the diet enhance the immune function.

Rice Bran and Immune Function 

There are several phytonutrients in stabilized rice bran which can improve immune function. The major components are:

· phytosterols and sterolins (phytosterol glucosides) 

· polysaccharides

· omega-3 fatty acids

· tocotrienols

· ferulic acid and other polyphenols 

Role of Phytosterols (Beta-Sitosterol) and its Glucosides 

Beta-sitosterol and sterolins (beta-sitosterol glucoside) stimulate human peripheral blood lymphocyte proliferation. In vivo and in vitro studies have clearly demonstrated that beta- sitosterol and its glucoside in a ratio of 100:1 demonstrated significant immunomodulatory effect. In a small number of subjects (8) T-cell proliferation response was increased from 20% to 920% and there was activation of the membrane antigens after 4 weeks on a sterol/sterolin mixture. No increase was observed in two patients receiving the placebo. In vitro studies indicated significant increase in cytokines (immune communication molecules), interleukin-2 and IFN-( by 17% and 41% respectively. Another in vitro experiment showed an increase in natural killer cell activity against experimental cancer cells with the sterol/sterolin mixture. These experiments prove that a 100:1 sterol/sterolin mixture is a potent immunomodulator with important implications for the treatment and restoration of immune dysfunctions. Rice bran products contain significant amounts of beta-sitosterol and its glucoside which improve the immune function significantly.

Role of Water Soluble Non-Starchy Polysaccharides

Significant amounts of water-soluble polysaccharides are present in rice bran. Experimental evidence indicates that the conformational structure of polysaccharides stimulate the cell wall cytokine production resulting in the increase of Th-1 subset activity. The anti-inflammatory cascade is significantly elevated and the polysaccharides help in further improving the immune function.

Role of Omega-3 Fatty Acids
Omega-3 fatty acids are present in rice bran products. Around 2% of the total fat from rice bran products are omega-3 fatty acids. Omega-3 fatty acids are the substrate for synthesizing eicosanoids in the body. Eicosanoids are a group of chemically related compounds, which are synthesized in many tissues of the body from omega-3 fatty acids. Eicosanoids are short lived compounds and play a key role in many physiological processes, such as controlling blood pressure, blood sugar, cardiovascular disease, uterine contractions and several other important immune functions of the body. Omega-3 fatty acids have a limited source in nature, and rice bran is one such source being a potent modulator of the immune system through its production of eicosonoids.

Role of Tocotrienols

Rice bran is the richest source of tocotrienols in nature. Tocotrienols are isomers of tocopherols and they improve immune function through a different mechanism that is by getting into the cell’s cytosol, by virtue of their structure and activating various immune parameters. The other two components of rice bran discussed above are phytosterols and polysaccharides which improve the immune function through a mechanism involving the cell surface.

Role of Ferulic Acid and Other Polyphenols of Rice Bran

Ferulic acid and other polyphenols present in rice bran elevate the liver microsomal detoxification enzymes by several folds and eliminate xenobiotics from the system. These compounds also inhibit the microsomal carcinogen metabolizing enzymes which convert xenobiotics into toxic metabolites and thus protect the liver from toxicity. 

The above discussed compounds present in rice bran can significantly improve the immune function and help the body to heal itself. 

SRB Products:  A Natural Treatment for Autoimmune Diseases:

A clinical study with patients suffering from Systemic Lupus Erythematosus (SLE) indicated that plasma antioxidant status is impaired and dietary antioxidant intake may improve the condition and delay the serious consequences of the disease. (Impaired antioxidant status and decreased dietary intake of antioxidants in patients with Systemic Lupus Erythematosus.”  Bae, S. C., Kim, S. J., and Sung, M. K., Rheumatol. Int. 2002, Nov; 22(6):238-243). There are more than 120 potent antioxidants in rice bran products which help the progression of the disease to slow down. In addition, rice bran products have omega-3/omega-6 fatty acids and vitamin E. These compounds were shown to suppress the anti-DNA antibodies in a mouse model. (Effect of dietary omega-3/omega-6 lipids and vitamin E on serum cytokines, lipid mediators and anti-DNA antibodies in a mouse model for rheumatoid arthritis; Venkatraman, J. T., Chu, W. C., J. Am. Coll. Nutri. 1999, 18(6): 602-13). Nutrition plays a major role in autoimmune function. In a review on SLE and nutrition by Brown, A. C (J. Renal Nutrition 2000 10(4):170-83) indicate that omega-3/omega-6 fatty acids, vitamin E, zinc and iron have a profound effect in slowing the disease. All these nutrients are available in good amounts in rice bran products. Rice bran products merit their use as a dietary supplement to patients with autoimmune diseases such as multiple sclerosis, rheumatoid arthritis, and lupus. 
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