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ABSTRACT

The combined effect of conjugated linoleic acid (CLA) with different proteins on lipid
metabolism was examined in rats. Male rats were fed diets containing 1% CLA or
linoleic acid (LA) in combination with different proteins (casein (CAS), soy protein
isolate (SPI) or B-conglycinin (CON)) for 4 weeks. Dietary CLA, as compared with
LA, reduced the weight of epididymal and perirenal adipose tissues. Feeding SPI
and CON as compared with CAS decreased these adipose tissue weights irrespective
of dietary CLA, and the magnitude of the reduction was greater in the latter. The
concentration of serum triglyceride was also affected by dietary CLA and proteins in
the same manner. Feeding SPI, and CON decreased the activity of liver cytosolic
fatty acid synthase, irrespective of dietary CLA. The carnitine-palmitoyl transferase
activity in liver mitochondria was significantly increased in the combination of CLA
and CON more than the other groups. Moreover, CLA tended to increase serum
adiponectin concentration irrespective of dietary protein. Feeding CON
significantly increased the adiponectin concentration more than the other two
proteins, irrespective of dietary CLA. Therefore, the reduction of adipose tissue
weight and serum triglyceride concentration could be associated with decreased
fatty acid synthesis and enhanced p-oxidation in liver, and increased serum
adiponectin concentration. The results in the present study indicated that the body
fat-reducing effect of CLA was modulated by the type of dietary protein, and CON
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could enhance the CLA effect more than SPI. Soy Protein Research, Japan 10, 67-71,

2007.
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Groups

Ingredients CAS SPI CON

LA CLA LA CLA LA CLA
Casein 200 200 — — — —
Soy protein isolate — — 206 206 — —
;-Conglycinin — — — — 197 197
Soybean oil 60 60 60 60 60 60
Safflower oil 10 — 10 — 10 —
CLA* — 10 — 10 — 10
a-Cornstarch 132 132 132 132 132 132
Sucrose 100 100 100 100 100 100
Cellulose 50 50 50 50 50 50
Mineral mixture (AIN-93G-MX) 35 35 35 35 35 35
Vitamin mixture (AIN-93-VX) 10 10 10 10 10 10
DL-Methionine 3 3 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5 2.5 2.5
tert-Butylhidroquinone 0.014 0.014 0.014 0.014 0.014 0.014
Cornstarch 397 397 391 391 400 400

CAS, casein; SPI, soy protein isolate; CON, 3-conglycinin; LA, linoleic acid; CLA, conjugated linoleic acid.

*9c, 11t-18:2: 34.1%, 10t, 12¢-18:2: 35.9%
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Table 2. Effect of 5-conglycinin in combination with CLA on growth parameters and liver weight

Groups
Ingredients CAS SPI CON
LA CLA LA CLA LA CLA

Body weight (g)

Initial 91+1 90+1 91+1 91+1 90+1 91+1

Final 293+11*  299+7 291£11* 297 £20° 2279 189+ 7
Food intake (g/day) 19.2+0.9° 194 +0.6 199+1.2¢ 18.1+£05* 18.3+£0.9* 151+0.8
Food efficiency 0.39£0.01* 0.39=£0.01? 0.37£0.02* 0.39%=0.01* 0.27+0.01° 0.24 £0.01°
(g gain/g diet)
Liver 3.34+£0.10® 3.39£0.10° 2.97+£0.07* 3.02+£0.14®*  2.79+0.05° 2.96 £ 0.06>

(g/100g body weight)

For abbreviations, see Table 1. Values are expressed as mean = SE of 6 rats.
®Values without sharing the same superscript letter are significantly different at p<0.05.
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Fig. 1. Effect of -conglycinin in combination with CLA on the weight of epididymal (A) and perirenal (B) adipose
tissues and brown adipose tissue (C) in rats. For abbreviations, see Table 1. Mean *+ SE of 6 rats. ab:
Values not sharing a common letter are significantly different at p<<0.05.
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Fig. 2. Effect of 3-conglycinin in combination with CLA on serum (A) and liver (B) triglyceride concentrations in
rats. For abbreviations, see Table 1. Mean & SE of 6 rats. ab: Values not sharing a common letter are
significantly different at p<<0.05.
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Fig. 3. Effect of 3-conglycinin in combination with CLA on fatty acid synthesis (A) and 3-oxidation (B) activities in
rat liver. FAS, cytosolic fatty acid synthase; CPT, mitochondrial carnitine-palmitoyl transferase. For the
other abbreviations, see Table 1. Mean = SE of 6 rats. ab: Values not sharing a common letter are

significantly different at p<<0.05.
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Fig. 4. Effect of $-conglycinin in combination with CLA on serum leptin (A) and adiponectin (B) concentrations in
rats. For abbreviations, see Table 1. Mean + SE of 5 or 6 rats. abc: Values not sharing a common letter

70

are significantly different at p<<0.05.

KE7/-ABEHRE Vol 10(2007)



R (FAS) i, CASHERIZ HNSPIEE T <
(Fig. 3A), ZhFcoHFe LAY #LC, Z
OEEFIETEIZCONEBIUC L ) S5 1IZHRCIZ Hhrz.
FASTEME IS4 2 CLABIRO S E I TR {, R
A7 AVE OB BN, i Fa v
R 7 ORRNIEE g BRILEEIE A V= F 228V I b AL
N7 ATxT—¥ (CPT) EMxHIET A LITL
AR L7z, CPTIGMEN, 4FICCLA L CONO[RIBFERL
FECHOREIC G E &> 7 (Fig. 3B). JFhE-<
WA F TV — L0 ALEES AR AR L7z (i
HRIBE) . L72d> T, CONFERUC X 2T
& B O Bl B & OFCLA & COND R BHERC & 5

£

e i 3 Bt EE D TUE DS, CON-CLABE TR O bz
PERh M E R B X CIETGEE VR TO— N EE 2
Y (W

ML 7F Vi, AERHBER LS LT
AL L7 (Fig. 4A). MET7 714 K427 F v igER
CASHB & USSPHERUC FL~_CONEEUC & 0 A F s hn
L7z (Fig. 4B). CLABRUIAz A HEOMEIZE
FRe { [FERE R BN S AR & /R L7270, CLAE
CONO R EMEE ICREHE L oz, Lo T,
COMET T4 Kx 7 F v iEnZE{LiZCON-CLAR:
TR S NI IR g BRALRE DI B & O E R I
TrEHO—HEEZZ SN

#

CLABHUZ X AR IEERRIEHAS 3-a > 7)) = (CON) LDfEFHTED L) IZBHish
B, Ty bERWIEAREICLD 2EA Y (CAS) BLUGHEREZANE (SPI) oifaLt
L7z, ZofE%, 2B X OCBEELO ARk E S IZCASHEE I L SPI# T <,
CONBETIZ & S 128 A - /2. CLAOERUI AN - A ORISR L < SRS OIRIH#MES
A S ZoZ enb, CLAOKREHEREER I EM-A QR LMAGHLEIZLVBMTE,

ZOMROREEIISPIE M AR 6 L ) CON LG HEDHI N EEZ b7z,

ZLlT,

ZOEMICIZA % { & QIR T ORI & BRI IEOMRT, IR g BRILRE DITE, M7 7 1

KA FUREBAHVEGLTVAEELLNL.

BANZDOWTIIA R PLELEEZ SN,

X

1) Sugano M, Akahoshi A, Koba K, Tanaka K,
Okumura T, Matsuyama H, Goto Y, Miyazaki T,
Murao K, Yamasaki M, Nonaka M and Yamada K
(2001): Dietary manipulations of body fat-reducing
potential of conjugated linoleic acid in rats. Biosci
Biotechnol Biochem, 65, 2535-2541.

2) Moriyama T, Kishimoto K, Nagai K, Urade R,
Ogawa T, Utsumi S, Maruyama N and Maebuchi
M (2004): Soybean B-conglycinin diet suppresses
serum triglyceride levels in normal and
genetically obese mice by induction of 3-oxidation,
down-regulation of fatty acid synthase, and
inhibition of triglyceride absorption. Biosci
Biotechnol Biochem, 68, 352-359.

KE7ABEME Vol 10(2007)

Al %% S N 72CONERUZ & 2 AT IEIN & D

73

3) Reeves PG, Nielsen FH and Fahey GC (1993); AIN-
93 purified diets for laboratory rodents: final
report of the American Institute of Nutrition Ad
Hoc Writing Committee on the reformulation of
the AIN-76A rodent diet. J Nutr, 123, 1939-1951.

4) Tritani N, Hosomi H, Fukuda H, Tada K and Tkeda
H (1996): Soybean protein suppresses hepatic
lipogenic enzyme gene expression in Wistar fatty
rats. J Nutr, 126, 380-388.

71



