KELABEROEERLISEREE EFERRFEED FMREEICE T 2%

AR - KIS A - WHARDY - SRET P
—HAERKS - IR = AR

TR BRSBTS R e R A FE R

Effect of Dietary Soybean Protein Isolate on Oxidation of Dietary Carbohydrate
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ABSTRACT

The aim of this study was to investigate the effects of chronic feeding dietary protein
on glucose tolerance during weight gain induced by high fat diet in IRC mice. Protein
sources of high fat diets were casein, soy protein isolate (SPI), egg white (EGW) and
collagen hydrolysate (CLP). Oral glucose tolerance test showed that the serum
glucose concentration in SPI fed mice gradually increased compared to casein fed
mice and insulin concentration in casein fed mice were higher than that in SPI fed
mice at 60 min after glucose administration. The concentraitions of acetoacetic acid
were smaller in SPI fed mice compared to casein fed mice. Total ketone bodies,
acetoacetic acid and 3-hydroxybutyric acid were smaller in EGW fed mice compared
to casein fed mice. The protein expression of glucose transporter 4 in total
gastrocnemius muscle was significantly higher in SPI fed mice compared to CLP fed
mice. These results indicate that chronic feeding of SPI in high fat diet delayed the
absorption of orally administered glucose and may prevent development of insulin
resistance in high fat fed mice. Soy Protein Research, Japan 8, 90-96, 2005.
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Table 1. Food composition
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fi RO MK L Table 1R L7z, 6 BlHEME~ 7 2
(ICR) 32E% H\v2 7z (HAZ L7 HA&H). £~
ADREIZZEDTH %0\ K9 12 4 BT TSP,
h¥A R, WHAER, a7 -7 UvaEREL, F—
VICATET D ANGEH L7z, 3HHEOME B L Ok
A H BB S 272, FRHEIBIAA15, 32, 39H HIC
FEBEHDPS 205 4Oy A EFEFISRY, O
MR AT 572, —BME S 72~ 7 21240%
ZIV a3 — AKER % 1.2 mg/kgfkE & 7 5 £ 91RO
5L, %50, 30, 60, 12050 F iR & b B0 %
1707z, W EEHERUH IR 45 H I3 S REDO 2T
D~ A% AV TROE AR 21T - 72, KHE] kg
H7203.0 mgDMEE 5L T, 0, 30, 60, 120, 180
SRR DI % IRES & 0 $RIL 72, M I 4 % BRERGR,
M 7Zva—a, 422 FEEOREIH L 7.
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Casein SPI EGW CLP
Casein’ 25.18 11.74
Soy protein isolate’ 26.15
Egg white protein® 27.05
Collagen peptide! 11.74
Sucrose' 23.68 21.66 21.4 21.4
Lard! 19.14 19.25 19.02 19.02
Corn oil® 19.14 19.25 19.18 19.18
Cellulose powder! 4.83 4.86 4.98 4.98
Mineral mixture (AIN-76)" 6.48 6.51 6.43 6.43
Vitamin mixture (AIN-76)" 1.35 1.36 1.34 1.34
Choline bitartrate® 0.19 0.19 0.188 0.188
Buthylhydroxytoluene 0.0039 0.0039 0.0039 0.0039
Total 100 100 100 100

'Oriental Yeast Co., Itd.
SWako Pure Chemical Industries, Ltd.

*FUJI OIL CO., LTD

KE7=ARBEMRE Vol. 8(2005)

*Taiyo Kagaku Co., Ltd.
SKANTO CHEMICAL CO., INC.

‘MARUHA CORPORATION
"Nacalai Tesque, Inc.
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Fig. 1. Plasma glucose concentration after oral glucose
administration. Glucose solution (40%) were
orally administered at the dose of 3.0 mg/kg
body weight of glucose after feeding each
experimental diets for 44 days. Values are
means = SEM (n=7-8).

Table 2. Organ weight and average food intake
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THhoTHHI LWL L. SROERTIE,
SPI&Z#HEL L TAH 515, 32, 39H#I4T - 2R L1k
AR T, SHEMICIEEOZLOERIIED S
Nero7z (RES). &2 CHPHERG44H H
121E, AfiT A0 &E%1.2 mg/kg AREH 53.0 mg/kg
REANE25/512 L7225, SPIAR O IMEATE
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y—r%&m;) L7 (Fig. 1).

Casein SPI EGW CLP
Organ weight (mg/g body weight)
Gastrocnemius muscle 10.0 = 0.3 9.8£0.5 10.2 £0.7 8.9+0.6
Quadriceps muscle 12.9 £ 0.5 124 = 0.6 12.9 £0.7 11.2 £ 0.5
Ingluinal fat 59+0.8 5.2+ 0.7 3.0+04 4.1+0.7
Brown adipose tissue 2.0 £0.1® 2.2 £ 0.4° 1.3+0.1° 1.5+ 0.1®
Epididymal fat 432+ 11.6 289 £5.6 173+ 4.1 274 6.1
Perirenal fat 92+14 10.2 £ 2.0 43+1.1 8.8+ 1.3
Liver 31.8 = 0.8 26.9 + 3.4° 36.1 + 2.6% 28.9 + 1.8®
Body weight (g) 421+ 1.8 38.4 £ 1.0 37.8 £0.8 37.1 0.6
Food intake (kcal/day) 17.5 15.9 16.2 15.8
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Fig. 2. Plasma insulin concentration after oral glucose
administration. Glucose solution (40%) were
orally administered at the dose of 3.0 mg/kg
body weight of glucose after feeding each
experimental diets for 44 days. Values are
means = SEM (n=7-8).
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Table 3. Area and density of Langerhans islet
density (per cm?

Area (pm?)

Casein 35,210 = 4,060 2.66 +0.35
SPI 13,610 * 2,256 3.07 £0.33
EGW 16,877 = 5,182 1.26 = 0.21
CLP 21,929 =+ 2,354 4.31 =0.36
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Fig. 3. Plasma total ketone bodies (A), acetoacetic acid (B), 3-hydroxybuthyric acid (C) and free fatty acid (D)
concentration after feeding each experimental diets for 49 days. Values are means = SEM (n=7-8).
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Fig. 4. Protein expression of glucose transporter 4
(GLUT4) in gastrocnemius muscle. Mice were
fed each experimental diets for 49 days and
whole cell lysate was used for western blotting.
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Table 4. Plasma amino acid concentration

Casein SPI Egw CLG-H

His 272+8.1 28.6 = 11.0 39.1 £12.7 28.1 £8.7
Arg 72.9 £39.7 57.8 = 18.7 84.4 +81.6 58.8 £ 16.1
Asn 326.0 = 248.9 387.8 £ 240.0 428.5 + 409.6 322.7 £ 221.2
Gln 46.1 + 30.3° 53.0 & 34.9® 113.7 &+ 74.2 54.3 + 34.6®
Ser 114.5+£55.7 73.2+35.8 82.1 =624 233.9 £438.2
Asp 86.7 = 60.5 1129 £ 51.5 1145+ 111.6 129.4 = 70.0
Gly 89.8 =£110.2 74.1 £ 95.3 79.9 £+ 100.9 95.3 & 142.7
Thr 74.0 £ 31.1 106.1 + 36.0 122.1 +66.0 89.4 +£17.5
Ala 123.5 £ 58.4 150.9 = 35.5 203.7 = 109.6 152.5 +29.6
Pro 44.8 = 15.0 46.1 =10.3 62.5 = 41.1 471 £ 6.7
Cys 190.6 = 125.6 1494 £ 117.7 238.6 == 452.2 138.2 = 74.7
Met 9.1 +13.7 8.6 9.8 6.4 + 8.2 10.2 +12.1
Val 78.9 £ 23.7° 79.2 £19.7° 121.5 = 38.3% 794 +12.9
Lys 21.7+93 20.2 £8.3 35.7 =255 19.9+£8.7
Phe 106.6 £ 40.9 92.1 £20.8 142.4 £79.9 100.5 £ 23.2
Ile 25.2 +13.1 27.1 8.7 39.9 + 154 30.6 £ 6.2
Leu 51.0 = 15.3" 50.2 £ 13.7 73.8 = 21.6° 494 £+ 6.6°
Tyr 37.6 £13.9 31074 36.4 = 25.7 35.3 £ 8.6

Values are means =SD (n=7-8).

Values with different superscripts are significantly different, P<<0.05.
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Mo N oAk - BEEEREREERIEIE \E, INEAHACLPER & KL TR 20, ZOMOBETHEIIRS
Nro 7z, RT-PCREETHIE L 7215 O TNF-« (tumor necrosis factor-«) mRNAZSH &1
SPI, CLP, #¥A Y EEICHWEAAS R S5, L7 F > mRNARHEIZIN AR MR AT R,
bNTz. T Ay r7ay T4 v 7 FCHE LB OGLUT-A% I i (X SPIARAMBORE L 0 f
FICE D o7, HERGTHE LT v XUy AE (F8) 1E, SPIAMIIINE AR L i A THA
PR ENT, FCHEA VAT TIEL > L b TREBIKRE L7, DEORERERLS, ZhET
DFERETFARICSPIARIE 7 ¥ A v AL ) BERHOLFHFICHFS L TBY, ZORFITEERHD
GLUTASSHEOBIINEYS L Tnwb b EZ b7z, FHAEICIESPIA L A% 2 WwidZnl b
OYERDBIE SN, IWAEOERICE, hor vy Iy, af sy, 404 ViRERE»
CEDEEG LW A IREEARIR S 7.
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