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ABSTRACT

The effects of a long-term feeding of soy protein isolate hydrolysate (SPI-H) and the
amino acid mixture simulating SPI-H (SPI-AA) on the energy expenditure and
expiration of *CO, from dietary “C-glucose in a type II diabetic mice, KK-AY strain
were investigated. The mice of 6 wk old were provided free access to a high fat diet
(30% of energy from fat) for the initial 4 wk to induce diabetes. The animals were
divided into four groups and during the subsequent 4 wk each group of animals was
fed a diet containing 35% nitrogen source (SPI-H, casein, SPI-H AA, casein AA), 10%
sucrose, and 5% soybean oil on energy intake restricted regimen to 60% of that given
during the preceding high fat diet. For the last 3 days on the restricted dietary
regimen, the animals were housed in the respiratory metabolic chambers. For the
middle 24 h of the metabolic measurement, animals in each group fed a diet that
sucrose was replaced by ®C-glucose. Energy expenditure and respiratory quotient
were significantly higher in the mice fed SPI-H and SPI-H AA diet than those fed
casein and casein AA diet. The expiration rate of *CO, from *C-glucose during the
period of initial 12 h was higher in the animals fed the SPI-H diet than those fed the
casein diet. The relative weights of gastrocnemius muscle were significantly higher
in mice fed SPI-H diet than those fed casein diet. It is concluded that the mice on the
SPI-H and SPI-H AA diet can utilize exogenous glucose more readily than those on
the casein and casein AA diet, respectively. Furthermore, SPI-H diet caused higher
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increment in glucose utilization than SPI-H AA diet in diabetic obese mice. Soy

Protein Research, Japan 5, 92-98, 2002.
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Table 1. Composition of experimental diets
Energy restricted diets
. . Casein SPI-H SPI-H
High fat Casein SPI-H AA AA Bt
Commercial chow! 60
Casein® 39.1
SPI-H® 40.4 40.4
Casein AA* 39.1
SPI-H AA* 40.4
Corn starch?® 36.2 34.9 36.2 34.9 34.9
Sucrose? 10 10 10 10 10
Shortening® 25
Condensed milk® 15
Soybean oil” 5 5 5 5 5
Cellulose powder? 5 5 5 5 5
Mineral mixture® 3.5 3.5 3.5 3.5 3.5
Vitamin mixture® 1 1 1 1 1
Choline bitartrate’ 0.2 0.2 0.2 0.2 0.2
100 100 100 100 100

"Powdered, CRF-1 Oriental Yeast Co., Tokyo, Japan.
*Oriental Yeast Co., Tokyo Japan.

*Hinute-D1, Fuji Oil Co., Osaka, Japan. Free Amino acid content, 0.8%.

‘An amino acid mixture of composition of Casein or SPI-H.

Fuji Oil Co., Osaka, Japan.

®Morinaga Milk Co., Tokyo, Japan.

"Wako Pure Chemical Industries, Ltd, Osaka, Japan.
SAIN-76 mixtures, Oriental Yeast Co., Tokyo, Japan.
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Table 2. Amino acid composition of casein and SPI-H (%)

Casein SPI-H
Alanine 2.70 3.56
Arginine 3.30 6.09
Aspartic acid 6.30 9.58
Cystein 0.43 1.01
Glutamic acid 19.00 16.20
Glycine 1.60 3.49
Histidine 2.70 2.11
Isoleucine 4.90 3.61
Leucine 8.40 6.50
Lysine 7.10 5.06
Methionine 2.60 1.10
Phenylalanine 4.50 4.10
Proline 10.00 4.39
Serine 4.60 4.36
Threonine 3.70 3.26
Tryptophan 1.10 1.06
Tyrosine 5.00 3.17
Valine 6.00 3.54
total 93.93 82.19

Table 3. Total food intake and final body weight
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AL 6 Mimr 5 4, W ET HREREE, €
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Reference Casein SPI-H Casein AA SPI-H AA
Food intake (g/mice) 42.1+0.46 30.6+0.04 31.440.03 30.6+0.15 31.14+0.04
Calorie intake (k]/mice) 953.6+31.6 1458+13.5 1496 £38.4 1479£67.9 1508 +39.5
Final body weight (g) 45.60+0.93 36.83+0.83 36.54+0.57 35.92+0.63 35.84+0.65

Values are means & SD.

9

XE7-ABERE Vol 5(2002)



IANVF—EEICH LTI, SPI-HAERS S £ A
VEBID AR SHMICEY, BuWEERLZ —
H%EE L TORIANF—HE RS SPI-HERA T ¥
AVEBLDIBFENENEZR LN, FELEETIRS
Npiroiz, 73/ BEBEWEZENSE 280, &
YA YEHRPSPIHEE LY b, AHOZ ANV F -4
wO LAMEL, BROBEEEZ REISTUHET 5720
i, 7T IVBEAYORETERSESL L) B RT
FRRIAHEDHETER S E L T0ETH BT
LR E 7 (Fig. 1).

IANVF—HEEOREIZIX, RIFEEE L ITKEE
Wz BRRIEEEOHERIIHARY A 7 )L L 13IEFH
FLTBY, XY ADGEEHHITH 2 HEHICREHE &
MAEA LTz, MEHEPOBmEHERII3IHBEL
BEL/NY — V25D EEh, 4HBOBEEE=RIC

[ Casein
HSPI-H
17 Casein AA

Energy expenditure (cal/min)

17-24

Fig. 1. Energy expenditure on the second day of the
respiratory gas analysis. Mice were given diet
at 17:00 and energy expenditure were shown as
average from 17:00 to 24.00 and 1:00 to 8:00.
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Fig. 2. Respiratory quotient on the second day on the respiratory gas analysis. Mice were given diet at 17:00.

*P<0.05between dietary groups in each panel.
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Fig. 3. The rate of ®CO, expiration on the second day on the respiratory gas analysis. Mice were given diet at
17:00. *P<0.05between dietary groups in each panel.
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Table 4. Relative organ weight
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PLED X9 ICAIZE T, BERBETIV <Y A124
JAR, Ha) —HIRT CSPIHE# B XL 25
IANF—EEPTTEL, HELsE <, BITikER
WL EVEVIREEIES . £/, SPIHEHT
RS L FRICERL 2 E oBIb®Es% <, WED
FIHRETI DS TUe L 72 T REMED S 2. L LIRS B
BB o7V 7 v v RIZBWTE, B
EMERLEN RS BO SN Lo 722 eh b, KE
«7%%#% EOFACRREE G2 5701 3AH L

FRICHEIT A Z L EELEEZONS. $7-0 1
wkENT%FWW%i T BRIEE & LTI

L7ZHE IS RO ORIRIE RSN DD, XTFF
& LT?;%HRIJ_& EOHDNER SN EEZ bz,

mg/g body weight Reference Casein SPI-H Casein AA SPI-H AA
Liver 56.76+2.04 51.13%£4.76 47.77+£3.53 43.50+4.18 50.98+4.17
Kidney 10.79+0.34 13.73£0.07 13.51+0.38 14.59+0.53 14.22+0.34
Inguinal fat pad 31.79+0.95 24.31+3.00 20.71+2.10 24.43+2.22 23.97+1.50
Perirenal fat pad 19.144+1.48 23.78+1.05 20.26+5.28 28.01£2.27 25.30+1.49
Epididymal fat pad 17.02+0.54 14.24+1.29 14.61+0.63 12.46+0.62 14.14+1.33
Brown adipose tissue 7.32+0.43 5.924+0.61 6.8940.28 6.6010.69 6.25+0.30
M. Gastrocnemius 6.08+0.15 6.67£0.17* 7.51+0.08" 7.03+£0.11* 7.21+0.24®
M. Quadriceps 8.48+0.62 10.76+0.36 11.73+0.19 10.86+0.58 11.14+0.22
Heart 6.56+3.64 3.81+0.04 3.92+0.18 3.97+0.05 3.85+0.12
Spleen 5.61+2.95 2.94+0.19 2.85+0.41 2.75%+0.06 2.84+0.37

Values are means = SD. Among the energy restricted groups, values with different superscripts are significantly

different, P < 0.05.

Table 5. Triacylglycerol concentration in feces

Casein SPI-H Casein AA SPI-H AA
Weight (g) 0.36+0.03* 0.44 +0.04" 0.34+0.017 0.38+0.08®
Water (%) 44.2+4.36® 45.5+1.00 38.3+4.48 38.3+4.55"
TG (%) 0.28+0.02* 0.43+0.06" 0.46+0.07° 0.41+0.06=

TG, triacylglycerol. Values with different superscripts are significantly different, P < 0.05.
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