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ABSTRACT

The effects of a long-term feeding of soy protein isolate hydrolysate (SPI-H) on the
expiration of *CO; from dietary “C-glucose or ®C-triolein 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 two groups and during the subsequent 4 wk each group of
animals was fed a diet containing 35% SPI-H or casein, 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, half of animals in each group fed a diet that sucrose was
replaced by PC-glucose and the remaining half fed another diet that soybean oil was
replaced by *C-triolein. 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. To the contrary, the expiration from “C-triolein was lower in SPI-H
group during the period of 7 to 22 h after the diets. Diabetic renal hypertrophy was
alleviated in the SPI-H diet group compared with the casein diet group. These
results are consistent with the notion that the mice on the SPI-H diet can utilize
exogenous glucose more readily than those on the casein diet. It thus appears that
SPI-H feeding for a prolonged period ameliorates glucose tolerance in type Il diabetic
mice. Soy Protein Research, Japan 4, 87-96, 2001.
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Table 1. Composition of experimental diets

High-fat Casein  SPI-H

Commercial chow 60
Casein 39.1
SPI-H 40.4
Corn starch 36.2 34.9
Sucrose 10 10
Shortening 25
Condensed milk 15
Soybean oil 5 5
Cellulose powder 5 5
Mineral mixture 3.5 35
Vitamin mixture 1 1
Choline bitartrate 0.2 0.2
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Table 2. Total food intake and final body weight

Reference Casein SPI-H
Food intake (g/mice) 439 £ 45 365+ 1.8 359+ 3.0
Calorie intake (k]/mice) 1010.3 + 103.5 627.6 + 31.7 617.2 + 51.2
Final body wt(g) 401+ 1.9 403+ 1.7 423 + 4.7
Table 3. Organ weight (mg)

Reference Casein SPI-H
M. gastrocnemius 2585 + 14.9 274.2 = 16.2 272.0 = 26.8
M. quadriceps 407.3 = 29.5 390.0 &= 37.9 395.3 = 234
BAT 239.6 £ 72.0 385.9 + 64.9 4146 + 69.3
Perirenal fat 680.1 = 218.8 700.7 = 194.3 831.7 £ 2146
Epidydimal fat 1464.6 = 256.7 1009.7 £ 2404 1072.7 £+ 198.3
Inguinal fat 280.5 £ 173.2 197.5 &+ 31.8 192.9 £+ 55.4
Liver 2825.5 &= 633.3 1867.7 & 436.9 1840.5 £ 203.1
Heart 146.4 £ 11.2 1509 + 12.8 1424 + 126
Kidney 545.4 + 60.8 501.5 + 34.0 465.9 + 35.0"
Spleen 178.6 = 101.2 111.7 &= 25.7 104.6 + 25.677

BAT : brown adipose tissue

XE/-ABBEME Vol 4(2001)
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Fig. 1. Oxygen consumption for the last 3 days on the restricted dietary regimen. Mice were given SPI-H

(closed circle) or casein (open circle) dietat 17:00. “P < 0.05 between SPI-H and casein.
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Fig. 2. Respiratory quotient for the last 3 days on the restricted dietary regimen. Mice were given SPI-H

(closed circle) or casein (open circle) diet at 17:00. "P < 0.05 between SPI-H and casein.
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Fig. 3. The ratio of ®C to "C oxidation for the last 3 days on the restricted dietary regimen. Mice were given
SPI-H (closed circle) or casein (open circle) diet at 17:00. They were fed diet containing **C labeled

glucose at 17:00 on day 54. "P < 0.05 between SPI-H and casein.
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Fig. 4. The ratio of “C to "*C oxidation for the last 3 days on the restricted dietary regimen. Mice were given
SPI-H (closed circle) or casein (open circle) diet at 17:00. They were fed diet containing *C labeled

triolein at 17:00 on day 54. "P < 0.05 between SPI-H and casein.
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Table 4. Serum parameters

Reference casein SPI-H
Insulin (pg/mL) 4525 + 2285 7083 £ 3021 5957 £ 1620
Creatinine (mg/100 mL) 1.1 +0.2 12 £0.2
B/C 329+ 46 304 £ 42
BUN (mg/100 mL) 23071 315 £ 238 288 £ 3.7
FFA (mEq/L) 0.53 = 0.35 0.27 £ 0.03 0.28 = 0.06
Triglycerides (mg/100 mL) 916.6 + 688.4 2227 + 46.4 225.1 + 415
Glucose (mg/100 mL) 795.8 + 198.4 335.0 & 68.0 373.2 £ 375
Total choresterol (mg/100 mL) 2006 = 72.4 161.6 = 41.7 188.5 = 31.2
ARBELANVTHHT2LEVH Y, BERT®1T- TWwa.
= ¥
1L RHESRIR £ 707 & A T % KK-AY IC BRI & 4 BREFURS ¢/, 2 BI85 T 20%0
SPI 721 ¥ A » aﬁmthﬂgﬁh%ﬁ%4@ﬁﬁﬂéﬁt.uwﬁﬁW@ﬁﬂﬁDU*&
[SY L o ies] EIEJ':PO) 60%&& L7, 4BBICe Y ARRHF v N ICAR, T2REO
MREEE, RS, I—H\/VF”CJJPL LEEE L. BERMF O3 EOBEKED) 5 20

H DT, ﬁﬂﬂrwﬁ)}?

Lz A PLH&#(iﬂﬂm_;ny<®ma»ﬁmméﬂn
DL SHERFEETF LY AISPI B BN ST 2 LI W EED
EATREN, TTFEREASH L Lo REMEATRIR S Tz,

RN )M%
FHE ijM'U:Lf’

M= WA

X

1) Fricker ], Rozen R, Melchior JC and Apfelbaum
M (1991):
obese adults on a very-low-calorie diet. Am J
Clin Nutr, 53, 826-830.

2) Richter EA, Ploug T and Galbo H (1985):
Increased muscle glucose uptake after exercise.

Diabetes,

Energy-metabolism adaptation in

No need for insulin during exercise.
34, 1041-1048.

3) Bradley RL, Cleveland KA and Cheatham B
(2001):
mechanisms of vesicle transport and secretory
pathways. Recent Prog Horm Res, 56, 329-58.

4) Prothro J (1989):
requirements of the elderly.
561, 143-156.

5) Baliga R and Shah SV (1991): Effects of dietary

protein intake on muscle protein synthesis and

The adipocyte as a secretory organ:

Protein and amino acid
Ann N'Y Acad Sci,

degradation in rats with gentamicin-induced

AK2/-ABEHRE Vol 4(2001)

FUC /N a—ACERLZSPI-HEF i h 4 v EEFEIREET

I b SPI-H AR A £ A >~

73
acute renal failure. J Am Soc Nephrol, 1, 1230~
1235.

6) Tokuyama K and Suzuki M (1998): Intravenous
glucose tolerance test-derived glucose effective-
ness in endurance-trained rats. Metabolism, 47,
190-194.

7) Aoyama T, Fukui K, Takamatsu K, Hashimoto
Y and Yamamoto T (2000): Soy protein isolate
and its hydrolysate reduce body fat of dietary
obese rats and genetically obese mice (yellow
KK). Nutrition, 16, 349-354.

8) Kawada T, Watanabe T, Takaishi T, Tanaka T
and Iwai K (1986):

adrenergic action on energy metabolism in rats:

Capsaicin-induced beta-

influence of capsaicin on oxygen consumption,
the respiratory quotient, and substrate utiliza-
tion. Proc Soc Exp Biol Med, 183, 250-256.

9) Ishihara K, Oyaizu S, Onuki K, Lim K and

95



Fushiki T (2000): Chronic (-)-hydroxycitrate Suppl 5, S27-S37.
administration spares carbohydrate utilization 11) Schutz Y (2000): Role of substrate utilization

and promotes lipid oxidation during exercise in and thermogenesis on body-weight control
mice. J Nutr, 130, 2990-2995. with particular reference to alcohol. Proc Nulr
10) Astrup A and Raben A (1995): Carbohydrate Soc, 59, 511-517.

and obesity. Int | Obes Relat Metab Disord, 19

96 KELABEME Vol 4(2001)



