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ABSTRACT

We previously observed that the feeding of B -conglycinin (CON) as compared with
casein (CAS) and soy protein isolate (SPI) lowered body weight gain in rats, due
to a significant decrease in food consumption. In the present study, we examined
whether the CON-dependent decrease in food consumption was influenced by diet
composition (AIN-93G or AIN-76) and/or the rat strain (Sprague Dawley (SD) or
Wistar). Male SD or Wistar rats were fed diets prepared according to the AIN-
93G or AIN-76 formulas, containing 20% protein: CAS, SOY, CON; or a 1.1 mixture
of CAS and CON (CAS+CON). After a 4-week feeding period, dietary CON, as
compared with CAS and SPI, reduced food consumption and consequently body
weight gain, irrespective of diet formula and rat strain. The CON-dependent elect
was not observed at all in rats fed the CAS+CON diet. Therefore, it is suggested
that decreased food consumption resulting from the CON diet could be independent
on the diet formula and/or rat strain but is instead dependent on the protein
itself. Also, in rats fed the CAS+CON diets, CON-dependent physiological elects
were still observed at a significant level, such as decreases in white adipose tissue
weights, serum triglyceride concentrations and hepatic fatty acid synthesis, and
increases in serum adiponectin concentration and fatty acid 3 -oxidation ability. The
results of the present study provide basic information for the elucidation of the
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physiological functions of CON. Soy Protein Research, Japan 12, 109-114, 2009.
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Table 1. Composition of control diet (g/kg diet)

Ingredients AIN-93G AIN-76
(Exp.1 & 2) (Exp. 3 & 4)

Casein* 200 200
Soybean oil 70 O
Corn oil ad 50

B -Cornstarch 400 150

o -Cornstarch 132 O
Sucrose 100 503
Cellulose 50 50
Mineral mixture (AIN-93G) 35 ad
Mineral mixture (AIN-76) O 35
Vitamin mixture (AIN-93) 10 O
Vitamin mixture (AIN-76) ad 10
Choline bitartrate 25 2
tert-Butylhidroquinone 0.014 H]

“In experimental groups, casein was replaced with
soy protein isolate, B -conglycinin, or 1.1 mixture of
casein and f -conglycinin (see Table 2).

Table 2. Composition of protein in the experimental
diets (g/kg diet)

Groups
CAS SPI CON CAS+CON
(control)
Casein 200 O O 100
Soy protein isolate ad 202 O a
B -conglycinin ad 0 198 99

CAS, casein; SPI, soy protein isolate; CON, (-
conglycinin.
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Fig. 1. Influence of rat strain and diet composition on dietary 3 -conglycinin-dependent modulation of growth
parameters (final body weight (A), food intake (B) and food ellciency (C)). CAS, casein; SPI, soy protein
isolate; CON, B -conglycinin. Dotted lines in Fig. 1A show the initial body weight. All the data are
expressed as meant SE of 6 rats. abc: Values not sharing a common letter are significantly dilerent at

p<0.05.
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Table 3. Elect of dietary {3 -conglycinin on tissue weights (g/100 g body weight) in rats

Groups
CAS SPI CON CAS+CON
Exp. 1: AIN-93G/SD
Liver 435+ 0.15° 3.70+ 0.05° 381+ 0.10° 3.82+ 0.09°
While adipose tissue (epididymal) 157+ 0.10° 1.35% 0.06™ 112+ 013° 1.20% 0.07°

Brown adipose tissue (interscapular)

Exp. 2. AIN-93G/Wistar
Liver
While adipose tissue (epididymal)
Brown adipose tissue (interscapular)

Exp. 3: AIN-76/SD
Liver
While adipose tissue (epididymal)
Brown adipose tissue (interscapular)

Exp. 4: AIN-76/Wistar
Liver
While adipose tissue (epididymal)
Brown adipose tissue (interscapular)

0.279+ 0.019°

4,04+ 0.07°
1.06+ 0.05%
0.188+ 0.018°

5.05+ 0.19°
155+ 0.15%
0.224+ 0.019°

491+ 011°
158+ 0.12°
0.323+ 0.027°

0.369+ 0.027*

360+ 0.15°
096+ 0.10®
0.258+ 0.009°

445+ 0.10°
1.18+ 0.10°
0.290+ 0.043"

456+ 0.06°
1.20+ 0.11°
0.423+ 0.008™

0.505+ 0.055°

383+ 0.12*
0.79+ 0.03°
0.335+ 0.031°

464+ 014°
1.14+ 011°
0.609+ 0.038"

479+ 0.09%
1.21+ 009"
0497+ 0.048°

0447+ 0,034

404+ 0.07°
1.06% 0.05°
0.241+ 0,023®

443+ 007°
1.34+ 012
0.319+ 0.049°

404+ 0.07°
1.06+ 0.05°
0.403+ 0.040®

CAS, casein; SPI, soy protein isolate; CON, B -conglycinin. Values are expressed as meant SE of 6 rats.
®%\/alues without sharing the same superscript letter are significantly diDerent at p<0.05.
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Table 4. EQect of dietary B -conglycinin on serum and liver triglyceride and serum adipnectin concentrations in

rats
Groups
CAS SPI CON CAS+CON

Exp. 1. AIN-93G/SD

Serum triglyceride (mg/dL serum) 80.3+ 11.9° 66.3+ 10.1* 316+ 1.9° 68.9+ 12.4*

Serum adiponectin (4 g/mL serum) 589+ 1.02° 9.34+ 1.07% 202+ 4.0° 8.42+ 0.99*

Liver triglyceride (mg/g liver) 140+ 19 158+ 24 19.1+ 29 146+ 25
Exp. 2. AIN-93G/Wistar

Serum triglyceride (mg/dL serum) 639+ 11.5° 495+ 76% 338+ 1.9° 55.6+ 10.7%

Serum adiponectin (4 g/mL serum) 458+ 0.21° 962+ 1.26° 175+ 05° 100+ 09°

Liver triglyceride (mg/g liver) 13.7+ 23 9.62+ 1.26 129+ 21 110+ 21
Exp. 3: AIN-76/SD

Serum triglyceride (mg/dL serum) 180+ 20° 75.6+ 114 36.1+ 4.6° 119+ 18°

Serum adiponectin (u g/mL serum) 367+ 0.38° 599+ 057 122+ 14° 6.77+ 0.75°

Liver triglyceride (mg/g liver) 312+ 6.4° 175+ 2.3° 17.2+ 32° 15.0+ 1.2°
Exp. 4: AIN-76/Wistar

Serum triglyceride (mg/dL serum) 190+ 32° 190+ 34° 486+ 7.1° 138+ 18°

Liver triglyceride (mg/g liver) 10.7+ 2.3® 8.86+ 0.91° 165+ 3.3 6.88+ 0.65°

CAS, casein; SPI, soy protein isolate; CON, B -conglycinin. Values are expressed as meant SE of 6 rats.
®%\/alues without sharing the same superscript letter are significantly dierent at p<0.05.

Table 5. Elect of dietary B -conglycinin on lipogenic and B -oxidation enzyme activities in rat liver

Groups
CAS SPI CON CAS+CON

Exp. 1. AIN-93G/SD

FAS (nmol/min/mg protein) 136+ 2.0° 6.46% 0.87° 2,08+ 0.16° 534+ 042"

CPT (nmol/min/mg protein) 442+ 0.37° 534+ 0.22° 8.12+ 0.32° 523+ 0.14%
Exp. 2. AIN-93G/Wistar

FAS (nmol/min/mg protein) 118+ 1.1° 598+ 0.82" 3.82+ 053° 745+ 1.14°

CPT (nmol/min/mg protein) 279+ 017° 398+ 0.35° 5.15+ 0.45° 3.71+ 0.20°
Exp. 3: AIN-76/SD

FAS (nmol/min/mg protein) 34.0+ 1.6° 218+ 1.7° 141+ 3.0° 26.1+ 1.6°

CPT (nmol/min/mg protein) 1.72+ 0.06° 2.20+ 0.20° 2.62+ 0.16° 2.19+ 0.16°
Exp. 4 AIN-76/Wistar

FAS (nmol/min/mg protein) 203+ 34° 106+ 1.9° 107+ 1.1° 14.7+ 26®

CPT (nmol/min/mg protein) 2.82+ 0.27° 358+ 0.26" 515+ 0.22° 354+ 0.29*

CAS, casein; SPI, soy protein isolate; CON,  -conglycinin; FAS, cytosolic fatty acid synthase; CPT, mitochondrial
carnitine-palmitoyl transferase. Values are expressed as meant SE of 6 rats.
®%/alues without sharing the same superscript letter are significantly dierent at p<0.05.
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