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Abstract

Mali Nil Surin (Mali Dam 2) is a non-glutinous rice variety with a black pericarp which contains higher
levels of phenol antioxidants to prevent free radicals and serve potentially as nature-derived treatment against
many non-communicable diseases, such as type 2 diabetes (T2D). The research aims to study the effect of
Mali Nil Surin rice bran hydrolysate (RBH) on blood glucose level and the insulin resistance. To investigate
antidiabetic activity, the laboratory rats were made chronically hyperglycemia feeding high fat-high fructose
diet (HFFD) in compared with distilled water (normal control) for 10 weeks. Then the diabetic rats were given
distilled water (HFFD control), RBH (100 or 300 mg/kg body weight per day) and Pioglitazone (drug treatment
of T2D) over a 6-week period. Body weight, fasting blood glucose (FBG), oral glucose tolerance test (OGTT),
insulin resistance (HOMA-IR value) and hormone leptin were thoroughly evaluated. After six weeks, the
diabetic rats (HFFD control) showed increasing in body weight, FBG, OGTT, insulin and leptin level, and
HOMA-IR value comparing with the normal control. In addition, both doses of RBH could significantly lower
the value of all these parameters compared to the HFFD-control, similar to that of Pioglitazone intake. However,
the body weight gain in the RBH-fed as well as the Pioglitazone-fed were not different from HFFD-fed rats.
In conclusion, the Mali Nil Surin rice RBH could be a useful nutraceutical to control the blood glucose levels.
Hence, Mali Nil Surin rice should be accordingly considered to facilitate the prevention and treatment of type
2 diabetes.

Keywords: Mali Nil Surin, rice bran, Rattus norvegicus, protein hydrolysate, type 2 diabetes, insulin resistance
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Fig. 2 Rats after 16-week consumption treatments: (A) Normal+DW, (B) Normal+RBH300,
(C) HFFD+DW, (D) HFFD+RBH100, (E) HFFD+RBH300 and (F) HFFD+Pio 10 mg/kg

Table 2 Effects of Mali Nil Surin RBH on fasting blood glucose (FBG) in normal and HFFD-fed diabetic rats

Fasting blood glucose (mg/dL)

Treatment
Before treatment ~ After 4 weeks of treatment  After 6 weeks of treatment

Normal+DW 71.33+1.97 82.6+2.23 75.83+5.65
Normal+RBH 300 79.25+3.31 82+1.96 79.50+3.81
HFFD+DW 87.29+2.36* 99.5+4.74* 97.29+3.97*
HFFD+RBH100 83.75+4.30* 80.00+2.77** 78.33+2.26™*
HFFD+RBH300 85.37+3.41* 84.17+2.26** 83.71+0.80**
HFFD+Pio 10 mg/kg 88.25+2.56* 87.75+2.10 79.243.81*

*p < 0.05, significantly increase as compared to normal controls;

**p < 0.05, significantly increase as compared to HFFD controls

DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg, HFFD: high fat-high fructose diet,

Pio: Pioglitazone (positive control)
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Fig. 4 Effects of Mali Nil Surin RBH on oral glucose
tolerance test (OGTT) in HFFD-fed diabetic

Fig. 3 Effects of Mali Nil Surin RBH on fasting blood

glucose (FBG) in HFFD-fed diabetic rats

before treatment and after 6-week treatment rats before treatment and after 6-week

(*p < 0.05, significant increase as compared treatment (*p < 0.05, significant increase

to normal controls; “p < 0.05, significant as compared to normal controls; “p < 0.05,

increase as Compared to HFFD Contro|s) Significant increase as Compared to HFFD

controls)

Table 3 Effects of Mali Nil Surin RBH on oral glucose tolerance test (OGTT) in normal rats and HFFD-fed

diabetic rats

Area under curve (min.mg/dL)

Treatment
Before treatment After 4 weeks of treatment  After 6 weeks of treatment
Normal+DW 149314629 145784268 14550176
Normal+RBH 300 147044682 15075413 145094374
HFFD+DW 16413+531* 17597+582* 18305+624*
HFFD+RBH100 15430+160* 15591+301** 16017+256**
HFFD+RBH300 15775+429* 15870+485** 16144+396**
HFFD+Pio 10 mg/kg 15727+384* 16624207 15986+222**

*p < 0.05, significant increase as compared to normal controls;

**p < 0.05, significant increase as compared to HFFD controls
DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg, HFFD: high fat-high fructose diet,

Pio: Pioglitazone (positive control)
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Table 4 Effects of Mali Nil Surin RBH on serum insulin and insulin

resistance index (HOMA-IR value) in normal rats and HFFD-fed

diabetic rats

Group Serum Insulin (ng/mL) HOMA-IR Value
Normal+DW 1.83£0.30 7.04+1.14
HFFD+DW 8.83+0.89* 55.50+7.89*
HFFD+RBH100 2.79+0.28** 13.40+£1.33**
HFFD+RBH300 2.73+0.36** 14.074£2.15**
HFFD+Pio 10 mg/kg 1.57+0.14** 7.66+£0.91*

*p < 0.05, significant increase as compared to normal controls;

**p < 0.05, significant increase as compared to HFFD controls
DW: distilled water, RBH100: RBH 100 mg/kg, RBH300: RBH 300 mg/kg,
HFFD: high fat-high fructose diet, Pio: Pioglitazone (positive control)
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Normal+DW HFFD+DW

HFFD+REH 100

HFFD+RBH 300  HFFD+Pio 10

Fig. 5 Effects of Mali Nil Surin RBH on leptin secretion in HFFD-fed diabetic

rats (*p < 0.05, significant increase as compared to normal controls;

"0 < 0.05, significant increase as compared to HFFD controls)
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