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Effects of a Rice-Based Diet on Body Weight and Serum Lipid Levels in Mice
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Abstract

This study was designed to evaluate the effect of a rice-based diet on body weight and serum lipid levels. Thirty male
CS7BL/6 mice were randomly divided into three groups and fed a high-fat diet (HFD), rice-based diet (RD), or bread-based
diet (BD) for five weeks. Our results showed that the RD group had a significantly lower final body weight, although there
was no significant difference in daily food intake among the groups. There was a reduction in body weight gains, adipose
tissues weight, and adipocyte size of epididymal adipose tissue in the RD group (p<0.05). Also, serum triglycerides and total
cholesterol in the RD group were significantly decreased compared to the BD group. RD also reduced fasting glucose and
insulin levels. These results indicate that the intake of RD attenuates increases in body weight and serum lipid concentrations
in mice, suggesting its benefits for the dietary control of obesity and hyperlipidemia.
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Table 1. Composition of high fat diet(HFD)

Ingredients HFD (g/kg diet)
Casein 200
Comn oil 50
Lard 200
Cholesterol 5
Corn starch 145
Sucrose 300
Cellulose 50
Vitamin mix" 10
Mineral mix” 35
Methionine 3
Cholin bitartrate 2

D" AIN-76 vitamin mixture.
D AIN-76 mineral mixture.
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Table 2. The dishes of rice-based diet(RD) and bread- 1. &Y Alole] MEEA
based dict(BD) 2 2909 49 Hol= A18a 3 F4 ANRD) ¥ % F
K Al AIA X 1) A 7}o] ok =z A o] 3)l dF=Lo AH] Al
Dietary Meal N ¢ food Weight Energy o HAKBD)E R Gl 2k qheiel tha] 4
pattern  type ame ot 100 (g (keal) F2 71Eos AT Alx" RD ¥ BDE 2%
Cooked rice 150 234 ol & ANk R B2 5 Can pro Z 213 (version 4.0)°]
Beef and radish soup 100 52 ofste] 7} diete] 24 AAIsko] Table 3o HERHSA
Breakfast Grilled hairtail fish 80 128 o} A A¥, A1 % AR kg F HFD, RD % BDe| €%
Seaweed salade 50 36 2 247} 4,830, 4,321 % 5,095 kcalZ BDE| gd €] RD
Cabbage kimchi 60 10 ol wlate] oF 18% =8kt o213t @2 F22] 75 RD7}
Cooked rice 150 234 BDel| H]sle] <F 1.28)] Ekoy, BD] A]HFglgke] RDol| H]
Spinach-clams soup 100 58 3te] 1.94) =2 Ao 7118k Aoz At Hrh E3F RDO
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Tomato 200 28 ] =°l &3
Cooked rice 150 234 Qb Al AlALO] Al e o ) o5t
2] = = ] = S
Di Mixed vegetable salad with 100 108 W34 2AKRD) B ¥ T4 AAKBD)2] w7t ddEE
T pean sprouts o] A L HoldFFe nX= Y& Fig. | L Table 4]
Grilled, seasoned deodeok 85 8l YeERRATE 23 2ele] A3 3F o]F5FH BDO A% =
Cabbage kimchi 60 10
Breakfast Chicken sandwich 276 640 Table 3. Nutrient composition of experimental diet
Milk 200 120
Unit/kg dry diet HFD RD BD
BD Beef Burger 245 654
(2,600 Lunch Fried chicken 100 258 Energy (keal) 4,830 4321 5,095
kcal) Coke 250 100 Protein (g) 200 204 255
Pizza 300 687
Dinner CZ; o Fat (g) 250 120 232
oxe Carbohydrate (g) 445 605 497
_ ] Fiber (g) 50 70.3 17.3
g HugzAo] RS AE5}e] 10% formaldehyde &) Caled 5075 1629 .
o 24X7 1Y TF B Lo 23 mEAAY. B2 alctm (mg) ’ ’ ’
= B2 2538 5AE T2, 78% 80%, 90% 2 100% ol g Zinc (mg) 9842 231 1
<& o] &3l dAF R EAIZ] th paraffin T2 Iron (mg) 483 40 39
= AA sttt Evjd 2Ae Az ok 4 um Sodium (mg) 9842 24,195 12,113
vl &l T : o AAME o
7| 2 ¥4 3le] hematoxylin-eosin(HE) 2.2 A483}a1, xylene Potassium (mg) 3388 11,921 3.992
= 73 AlA B4 v Fedvd o w dEsielth
Vitamin A (ug) 1,201 1,716 1,876
5. EASA Vitamin B, (mg) 4.68 3.7 53
Ao AR AIE-2 Graph pad Prism 59 57 = Vitamin B, (mg) 6 3.1 6.8
27 9l SPSSE o] &3ate] AT Ft + AT AR Vitamin C (mg) - 433 339
ANOVAZ 43 & D 's multipl test2 p<0.05
U T uncalts Tuitiple range festes p Folate (mg) 2 928 2318
FrdA FodE S
Vitamin E (mg) 50 60.1 7.8

A J_'-I' Cholesterol (mg) 5,000 852 1,296
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Fig. 1. Effect of rice-based diet on the increase of body
weight in mice fed experimental diet for 5 weeks.
Data are expressed as mean = SE. HFD: high fat diet group, RD:
rice-based diet group, BD: bread-based diet group. Values with
different letters are significantly different (p<0.05).
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Table 4. Effect of rice-based diet on the body weight gain and food intake in mice fed experimental diet for 5 weeks

Group Initial body weight (g) Final body weight (g) Body weight gain (g) Food intake (g/mouse/day)
HFD 23.45+0.84" 34.60+1.20° 11.15£1.74° 2.81£0.10

RD 22.70+0.48 26.92+0.83 4.21+0.82° 2.7240.11

BD 22.60+0.41 31.51%1.10° 8.91+1.29° 2.92+0.21

D Data are expressed as mean + SE.

? Values with different letters are significantly different (p<0.05).
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Fig. 2. Effect of rice-based diet on the weight of fat tissue and size of adipocyte of epididymal fat tissue in mice fed
experimental diet for 5 weeks.
Weight of fat tissue (A), size of epididymal fat tissue (B) and representative HE staining of epididymal fat tissue (C) of experimental
mice. Data are expressed as mean + SE. HFD: high fat diet group, RD: rice-based diet group, BD: bread-based diet group. Values with
different letters are significantly different(p<0.05).
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Fig. 3. Effect of rice-based diet on the lipid concentration in the serum of mice fed experimental diet for 5 weeks.
Data are expressed as mean + SE. HFD: high fat diet group, RD: rice-based diet group, BD: bread-based group. Values with different
letters are significantly different(p<0.05).
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Fig. 4. Effect of rice-based diet on the glucose (A) and insulin (B) level in the serum of mice fed experimental diet for

5 weeks.

Data are expressed as mean + SE. HFD: high fat diet group, RD: rice-based diet group, BD: bread-based diet group. Values with different

letters are significantly different (p<0.05).
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