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Study of the Molecular Targets of Lipid Metabolism Improvement Caused by
Soy Protein Intake Using Gene Defect Mice

Ryuichiro SATO

Graduate School of Agricultural and Life Sciences, The University of Tokyo, Tokyo 113-8657

ABSTRACT

Wild type and FXR KO mice were administered with either 20% casein or soy
protein isolated (SPI) diet for 10 days. Blood components and gene expression in
the liver were analyzed. There were no changes in blood components between two
animal groups or diets. SPI reduced the expression of a set of genes related to fatty
acid synthesis or gluconeogenesis in wild type mice, whereas no reduction was
observed in FXR KO mice with SPI. These results show that SPI intake gives rise
to improve carbohydrate and lipid metabolism prior to making a change in blood
components. In addition, the expression of FXR target genes in the intestine of wild
type mice was found to be suppressed by feeding SPI. This finding well interprets
nonresponse to feeding SPI in FXR KO mice. Soy Protein Research, Japan 13, 75-78,

2010.

Key words : Soy protein, FXR, Bile acid, Fatty acid synthesis, Gluconeogenesis.
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Table 1. Composition of the experimental diets

Casein energy SPI energy

(9/100g) (kcal) (g/100g) (kcal)
Casein 229 79.0
SPI 221 80.3
Cornstarch 211 845 218 87.3
o -Cornstarch 6.6 26.6 7.0 28.0
Sucrose 10.0 40.0 10.0 40.0
Soybean oil 70 63.0 70 63.0
Fiber 6.2 6.2
Mineral Mix
(AIN-93) 43 43
Vitamin Mix
(AIN-93) 12 12
L-cystine 0.3 12
Choline
Bitartrate 03 03
Lard 20.0 180 20 180
total 100.0 474.2 100.0 4786
Protein 20.0 20.0
(%)
carbohydrate 319 325
protein 16.9 16.8
lipid 51.2 50.8
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Table 2. Body weight, food consumption and serum lipid concentration in mice

Wild type mice

O casein SPI
Body weightO g0 2545+ 211 2308+ 0.78
Weight gaind gl 436 =+ 0.73 272+ 062
Food consumption] g/10days(] 268 + 20 227 £ 25
Glucosed mg/100mLO 2881 + 248 2490 + 194
Insulind ng/mL0O 162 + 123 61 = 42
Triglycerided mg/100mLO 469 * 1438 509 + 109
NFFAO mEqg/LO 04 = 01 05 + 01
Cholesterol] mg/100mLO 1274 + 246 1194 + 28
HDL-cholesterold mg/100mLO 157 £+ 19 161 £+ 04
Bile acidlJ y mol/L0O 05 + 03 01 =+ 02
FXR KO mice
casein SPI

Body weight[ g 2499 + 283 2475+ 207
Weight gainO g0 261+ 113 189+ 069
Food consumption(d] g/10days[] 251 + 38 253 + 48
Glucosed mg/100mL0O 2616 + 20.2 2456 + 121
Insulind ng/mL0O 37 + 15 71 £ 60
Triglyceridedd mg/100mL0 769 + 361 540 + 108
NFFADO mEq/LO 02 £ 01 03 + 00
Cholesterold mg/100mL0O 2377 = 317 2417 * 202
HDL-cholesterold mg/100mLO 912 + 161 895 + 150
Bile acidd y mol/L0O 178 + 102 274 + 94
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