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Supplementary Effect of the Giant Embryonic Rice on Serum and
Heaptic Lipid levels of Streptozotocin-induced Diabetic Rats

Youn Ri Lee, Chae Eun Kim, Seok Hyun Nam', and Mi Young Kang*

Department of Food Science and Nutrition, Kyungpook National University
"Department of Biological Science, Ajou University

Abstract This study was carried out to investigate the supplementary effects of giant embryonic rice, which has over two
times of embryo size compared the normal rice, on lipid metabolism of insulin dependent diabetic rats. Streptozotocin induced
diabetic rats were fed four kinds of experimental diets corn starch diet as a control (C-D), a polished rice diet (R-D), a brown
rice diet (BR-D) and a giant embryonic rice diet (GER-D) respectively, for 6 weeks. Diet intake body weight, organ weights
and lipid levels of serum, liver and feces were measured. There was significant difference in diet intake and body weight
among experimental groups. The concentrations of serum triglyceride and total serum cholesterol of BR-D and GER-D groups
weré lower than those of others. The total hepatic cholesterol level was the lowest in GER-D group. The contents of total
lipid and total cholesterol excreted in feces of BR-D and GER-D groups were higher than those of C-D and R-D groups.
These results suggested the giant embryonic rice diets can effectively reduce serum triglyceride level and total hepatic
cholesterol level in insulin dependent diabetic rats, and hypolipidemic effects be due to increasing fecal lipid excretion.
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Table 1. Composition of experimental diets (%)

Cor C-DV R-DY BR-D" GER-D"
Carbohydrate 65 65 65 65
Corn starch (154 0 0 0
Sucrose 49.7) 0 0 0
Rice sources” 0 (82.9) (82.9) (89.2)
Protein 20 20 20 20
Casein 20 (14.2) 17.9) (13.3)
Rrice sources - (5.8) 2.1) (6.5)
Fat 5 5 5 5
Corn oil (%) (33) 2.8) 2.6)
Rice sources (1.7) 2.2) 24
Cellulose 5 5 S 5
Cellulose” (5) 44 2.1 (1.2)
Rice sources 0.7) 2.9 (3.8)
Vitamin mix" 1 1 1 1
Mineral mix” 35 3.5 3.5 3.5
DL-methionine 0.3 03 0.3 0.3
Choline chloride 02 02 0.2 02
Energy (kJ) 1612 1612 1612 1612

C: Control dict, C-D; Control diet (for STZ-induced diabets rats). R-D: Rice supplemented control diet (for STZ-induced diabets rats). BR-D:
Brown rice supplemented control diet (for STZ-induced diabets rats). GER-D: Giant embryonic rice supplemented control diet (for STZ-induced

diabets rats).
BShinzi Co. Seoul Korea.

Sigma Chemical Co. CMC (sodium carboxyl methyl cellulose, non-nutritive fiber).

“Vitamin mixture according to AIN-76 (Teklad USA).
®Mineral mixture according to AIN-76 (Teklad, USA).
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Table 2. Food intake, food efficiency ratio and body weight of STZ-induced diabetic rats fed experimental diets for 6 weeks

. Body weight
Groups Food intake (g/day) - - -
Initial (g) Final (g) Body weight gain (g/42 days)
& 25.59 £ 5.99° 289.9 + 993N 504.3 + 34.81¢ 215.6 £ 30.14°
C-D 33.83 £ 3.01™ 288.8 = 14.35 2293 *+ 25.52° -33.0 £ 21.99*
R-D 32.19 + 5.84° 292.4 * 14.43 299.6 + 14.00° 7.19 £ 9.44°
BR-D 32.88 £ 3.02™ 281.2 + 18.17 3264 £ 2241° 23.52 £ 13.39¢
GER-D 34.10 £ 1.76° 2824 + 13.51 313.9 £ 14.57™ 30.68 + 11.55°

Values are mean=t SE.

Means with different alphabets are significantly different at p < 0.05 by Duncan’s multiple range test.

Table 3. Organ weights of STZ-induced diabetic rats fed experimental diets for 6 weeks

Group Liver (g) Kidney (g) Heart (g) Lung (g)
C 2.74 £ 0.13* 0.62 + 0.02° 0.32 £+ 0.03* 048 + 0.07°
CD 5.01 + 1.14° 1.74 + 0.22¢ 049 + 0.13° 0.74 + 0.09°
R-D 3.66 + 0.79° 1.18 + 0.23¢ 0.35 + 0.08 0.55 = 0.26°
BR-D 3.67 + 0.61° 1.05 £ 0.12° 0.32 = 0.04* 0.57 £ 0.11°
GER-D 347 + 0.59° 1.06 £ 0.11* 0.03 £ 0.04 0.52 £ 0.08°

Values are mean =+ SE.

Means with different alphabets are significantly different at p <0.05 by Duncan’s multiple range test.

Table 4. Comparison of serum triglyceride, total cholesterol, HDL-cholesterol and atherogenic index in STZ-induced diabetic rats fed

experimental diets for 6 weeks

Group Triglyceride (g/dL) Total cholesterol (g/dL) HDL choles erol (g/dL) Al
C 108.8 = 3.50° 102.5 £ 3.59> 44.6 £ 0.46* 1.20 + 0.09°
C-D 1244 + 3.35¢ 112.3 £ 2.68° 43.1 = 0417 1.59 + 0.07¢
R-D 105.0 = 2.77° 103.2 + 5.77% 43.3 = 2.87* 147 + 0.14¢
BR-D 100.1 £ 9.36® 95.5 + 5.21° 45.1 = 0.49* 1.04 + 0.12°
GER-D 91.3 + 1.36® 87.4 + 220 47.8 + 0.32® 0.81 = 0.04*

Values are mean = SE.

Values within the same column with different alphabets are significantly different (p <0.05) among group by the Duncans multiple range test.
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Table 5. Comparison of plasma GOT, GPT activities and hepatic triglyceride, hepatic cholesterol contents in STZ-induced diabetic rats
fed experimental diets for 6 weeks

Group GOT GPT Hepatic TG (g/dL) Hepatic cholesterol (g/dL)
C 87.7 + 3.40% 31.7 & 3.14° 34.7 + 446° 13.7 + 1.89
C-D 120 + 10.10° 64.8 £ 6.23¢ 20.3 + 2.80° 21.8 £ 2240
R-D 103 £ 5.02° 57.6 £ 3.64° 264 +2.71® 17.7 £ 2.66®
BR-D 88.0 + 245% 482 + 423° 274 + 120% 17.0 £ 1.87*
GER-D 81.7 + 5.44° 41.5 + 4.64° 32.0 + 1.12° 143 + 1.79

Values are mean+ SE.
Values within the same column with different alphabets are significantly different (p <0.05) among group by. the Duncans multiple range test.

Table 6. Fecal excretion of neutral steroids and bile acids of STZ-induced diabetic rats fed experimental diets for 6 weeks (mg/day)

Group Total cholesterol Coprostanol Bile acid
c 0.851£0.111° 0.259+0.093° 20.98+11.39*
C-D 0.986+0.141° 0.376£0.115° 25.68+12.48%
R-D 0.982+0.217° 0.535+0.141° 3090 +6.17
BR-D 1.014£0.215% 0.693 £0.155° 30.11£16.35°
GER-D 1.198 +0.165° 0.748 £0.135¢ 37.23+945¢

Values are mean=+ SE.
Values within the same column with different alphabets are significantly different (p < 0.05) among group by the Duncans multiple range test.
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