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THE REFINING PROCESS
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Fig. 1. Nutritional comparison between brown rice and white rice.

Brown rice has bran, the nutrient-rich outer layer.
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Fig. 2. Action of y-oryzanol on the central nervous system.
v-Oryzanol attenuates the preference for animal fat-rich diet by decreasing the elevated ER stress in hypothalamus.
ER, endoplasmic reticulum.
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Fig. 3. Animal fat-rich diet-induced ER stress and apoptosis in pancreatic [} cells in mice. Impact of y-oryzanol on dysfunction of
B cells.
a) Immunostaining images. b) mRNA expression for ER stress-related genes. ¢) mRNA expression for apoptosis-related genes. Chow, normal diet group, HFD-
Veh, high fat diet- and vehicle-treated group; HFD-Orz, high fat diet- and y-oryzanol-treated group. Levels for mRNA are shown for Chop, ERdj4, Xbpls, Casp3,
Bcl2 and Dffb in the hypothalamus, detected by quantitative real-time PCR and normalized with RN18S. High-fat diet induces ER stress, while y-oryzanol
ameliorates ER stress-induced f-cell dysfunction and subsequent apoptosis. Data are expressed as mean + SEM (n = 6 in each group), *p < 0.05, **p < 0.01 vs.
Chow, { p < 0.05 vs. HFD-Veh. Phospho-eIF2, phosphorylation of the eukaryotic initiation factor 2 (eIF2) a subunit; PCNA, proliferating cell nuclear antigen;
Chop, Chop is a C/EBP homologous protein, also known as growth arrest- and DNA damage-inducible gene 153 (GADD153); ERdj4, ERdj4 is a soluble ER Dnal
family protein that interacts with ER-associated degradation machinery; Xbp/Is, Xbpl is a transcription factor that regulates the expression of genes in the cellular
stress response; Casp-3, caspase-3, sequential activation of caspases plays a central role in apoptosis; Bcl2, the BCL-2 families determine the commitment of cells
to apoptosis; Dffb, Dffb triggers both DNA fragmentation and chromatin condensation during apoptosis. Data are quoted from References 2, 3.
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Fig. 4. Schematic representation of y-oryzanol action in pancreatic islets.

Besides decreasing ER stress as a molecular chaperone, y-oryzanol also improves animal fat-rich diet-induced dysfunction of pancreatic islet by suppressing
dopamine D2 receptor (D2R) signalling. GSIS is augmented via the cAMP/PKA pathway (amplifying pathway) in pancreatic § cells, while D2R signaling is

known to inhibit cAMP/PKA pathway. Furthermore, y-oryzanol ameliorates exaggerated secretion of glucagon from pancreatic a-cells under animal fat-rich diet.
D2R, dopamine D2 receptor; GSIS , glucose-stimulated insulin secretion; PKA, protein kinase A. The scheme is quoted from Reference 4 .
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Fig. 5 Schematic Illustration of a wide variety of actions of dopamine throughout the body.
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Fig. 6. Impact of brown rice on preference for animal fat in mice.
Preference for animal fat was evaluated in the two-food choice test in male C57BL/6J mice with ages of 8 ~ 16 weeks. Mice were allowed free access to CD and
HFD in Control group; free access to CD + white rice and HFD + white rice in White rice group; free access to CD + brown rice and HFD + brown rice in Brown
rice group. Data are expressed as mean = SEM (n = 8 in each group). * p < 0.05,** p <0.01 vs. Control, T p < 0.05, ¥ p < 0.01 vs. White rice group. CD, control

diet; HFD, high fat diet. Data are quoted from Reference 2.
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Fig. 7. Ongoing clinical trial : Does y-oryzanol-rich fermentation drink “Genmai Oryzano‘ show metabolically-beneficial effects

in humans with metabolic syndrome ?

Our working hypothesis is as follows: Intake of “Genmai Oryzano* could improve inbalance of gut microbiota and could consequently elevate circulatiing levels
of short-chain fatty acids, thus resulting in reduction of preference for animal fat in humans with metabolic syndrome. Intriguingly, effects of y-oryzanol are
superb especially in persons with worse balance of gut microbiota and with robust preference for fast/junk foods.
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Fig. 8. Long term effect of y-oryzanol on animal fat-rich diet-induced hyperglycemia in mice.
v-Oryzanol ameliorates glucose dyshomeostasis for a long period of time in mice. Data are expressed as mean + SEM, * p < 0.05 vs.
normal diet, ¥ p < 0.05 vs. high animal fat diet, n = 6. Related data are quoted from Reference 11.
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Fig. 9. Dysfunction of brain, a key health issue in a superaging society in Japan.
Chronic and excesive intake of animal fat apparently increases the risk for cognitive impairemnt and addiction to animal fat. Our research raises a possibility that

v-oryzanol is a promissing candidate to defuse such a crisis.
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