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ABSTRACT

and development of food products with added rice bran.

Purpose: Rice bran is a byproduct of the hulling of rice and contains a variety of bioactive components. Various studies
have reported on the antioxidative, anticancer, immune—enhancing, and hypocholesterolemic effects of rice bran. Howev-
er, few studies about the physiological activity of stabilized rice bran supplement on dietary intake of sugars is limited. The
aim of this study was to investigate the effect of stabilized rice bran supplement on blood glucose in C57BL/6 mice fed a
high sucrose diet. Methods: Animals were randomly divided into
(ND group), a high sucrose diet (HSD group) or a high sucrose diet containing 20%
for 12 weeks. Results: In the oral glucose tolerance test (OGTT),
a significantly lower result was observed for HSD—SRB than for HSD at 30 and 60 minutes after oral administration in glu-
cose solution (2 g/kg body weight). The incremental area under the curve (AUC) of
that of HSD. After 12 weeks, fasting blood glucose level of HSD—SRB was significantly lower than that of HSD. No signifi-
cant difference in the serum insulin level was observed between HSD and HSD—SRB. However, HOMA—IR was signifi-
cantly decreased in HSD—SRB compared to HSD. In addition, HOMA R—cell was significantly increased in HSD—SRB com-
pared to HSD. Triglyceride in liver of HSD—SRB was significantly lower than that of HSD. Conclusion: Feeding diets con-
taining 20% rice bran improved insulin resistance and insulin secretion by decreasing triglyceride in liver. Thus, rice bran
has a positive effect on glycemic control. In addition, the results are expected to be utilized as a basis for human study

KEY WORDS: rice bran, high sucrose diet, insulin resistance, blood glucose.

three groups respectively, and were fed a normal diet
stabilized rice bran (HSD—SRB group)
after seven weeks of feeding on the experimental diets,

HSD—-SRB was significantly lower than
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Table 1. Composition of experimental diets

HSD HSD-SRB
Ingredient (g)
Casein 228 184.2
DL-Methionine 2 1.6
Maltodextrin 170 136
Corn starch 0 0
Sucrose 835 668
Soybean oil 25 20
Coconut oil 40 32
Mineral Mix S10001 40 40
Sodium bicarbonate 10.5 10.5
Potassium citrate 4 4
Vitamin Mix V10001 10 10
Choline bitartrate 2 2
FD&C blue dye 0.1 0.1
Stabilized rice bran (SRB) 0 260
Energy (kcal/g) 4.1 4.0
Energy g% kcal% g% kcal%
Protein 16.7 16.5 16.3 16.4
Carbohydrate 73.5 72.8 70.5 70.6
Fat 4.8 10.7 5.7 12.9

HSD: high sucrose diet, HSD-SRB: high sucrose diet in which 20%
dietary calorie nutrient (g) is replaced with stabilized rice bran.
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Table 2. Effect of stabilized rice bran on body weight gain, food intake and liver weight in C57BL/6 mice

ND HSD HSD-SRB
Body weight gain (g/week) 0.93 +£0.04 0.94+0.11 1.02 £ 0.05
Food intake (g/week) 19.97 + 0.65° 20.66 +0.78° 24.82 +0.77°
Energy intake (kcal/week) 319.52 + 10.39° 671.12 + 25.30° 796.27 +24.75°
Food efficiency (%) 4.68 +0.22 4.56 +0.55 413 +0.22
Liver weight (% BW) 3.11+0.11° 3.56 £0.15° 3.38 £ 0.07%

Values are expressed as mean + SE.

“® Mean values with different letters are significantly different (p <0.05) by Duncan's multiple range test.
ND: normall diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in which 20% dietary calorie nutrient (g) is replaced with stabi-

lized rice bran.

Table 3. Effect of stabilized rice bran on adipose fissue weight in C57BL/6 mice

ND HSD HSD-SRB
Epididymal fat pad (g) 0.51 +0.06" 0.74 +0.05° 0.70 + 0.03*
Perirenal fat pad (g) 0.12 +0.02 0.22 +0.05 0.17 +0.02
Subcutaneous fat pad (g) 0.46 +0.08 0.70+£0.10 0.55+0.10
Total fat pad (g) 1.10+0.12° 1.63+0.18° 1.42 +0.14%*
Total fat pad (% BW) 3.96 +0.41° 5.58 + 0.43° 4.99 +0.54%°

Values are expressed as mean + SE.

® Mean values with different letters are significantly different (p <0.05) by Duncan's multiple range test.
ND: the normal diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in which 20% dietary calorie nutrient (g) is replaced with sta-

bilized rice bran.

Table 4. Effect of stabilized rice bran on fasting blood glucose in C57BL/6 mice

ND HSD HSD-SRB
Fasting blood glucose (mg/dL)
Before (0 week) 79.67 £ 5.47 84.86 + 5.66 83.63 = 3.90
7 weeks 66.83 +2.57° 85.00 + 3.71° 81.67 + 3.25°
12 weeks 81.00 + 2.24° 107.50 + 5.21° 81.40 + 4.42°

Values are expressed as mean + SE.

® Mean values with different letters are significantly different (p <0.05) by Duncan's multiple range test.
ND: the normal diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in which 20% dietary calorie nutrient (g) is replaced with sta-

bilized rice bran.
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Fig. 1. Effect of stabilized rice bran on blood glucose (A) and in-
cremental area under the curve (B) after oral glucose tolerance
test in C57BL/6 mice. Values are expressed as mean =+ SE. °° Dif-
ferent letters over the bars indicate that the mean values are sig-
nificantly different (p < 0.05) by Duncan’s multiple range test. ND:
normal diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in
which 20% dietary calorie nutrient (g) is replaced with stabilized
rice bran.
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Fig. 2. Effect of stabilized rice bran on serum insulin concentration
in C57BL/6 mice. Values are expressed as mean = SE. ND: normal
diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in which
20% dietary calorie nutrient (g) is replaced with stabilized rice bran.
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Fig. 3. Effect of stabilized rice bran on serum adiponectin concen-
tration in C57BL/6é mice. Values are expressed as mean + SE. °° Dif-
ferent letters over the bars indicate that the mean values are sig-
nificantly different (p < 0.05) by Duncan's multiple range test. ND:
normall diet, HSD: high sucrose diet, HSD-SRB: high sucrose diet in
which 20% dietary calorie nutrient (g) is replaced with stabilized
rice bran.
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Fig. 6. Effect of stabilized rice bran on serum (A) and liver (B) tri-
glyceride concentration in C57BL/6 mice. Values are expressed
as mean + SE. “°Different letters over the bars indicate that the
mean values are significantly different (p < 0.05) by Duncan’s
multiple range test. ND: normal diet, HSD: high sucrose diet, HSD-
SRB: high sucrose diet in which 20% dietary calorie nutrient (g) is
replaced with stabilized rice bran.
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