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Supplementation of L-Arginine to Casein-based Diet Alleviates
Atherosclerosis Development in Apolipoprotein E-deficient Mice

Wei-Hua NI, Tomoyasu TSUDA, Masao SATO, Koji NAGAO and Katsumi IMAIZUMI

Faculty of Agriculture, Kyushu University, Fukuoka 812-8581

ABSTRACT

Apolipoprotein E-deficient mice were fed on diet containing soy protein isolate (SPI), casein
and 0.92% L-arginine supplemented casein for 15 wk. Increasing L-arginine content in casein
diet to the same level as SPI contained diet significantly reduced lesion size by 20%, compared
with casein contained diet. Mice received arginine, compared with those fed casein, had
significant reduction of liver thiobarbituric acid-reactive substances and higher level of liver a-
tocopherol, and tended to have lower serum autoantibody titers against oxidized LDL and
higher level of serum NO»NQO;. These results suggest that antiatherogenic properties of dietary
SPI at least are mediated through increasing formation of NO and preventing lipid from
oxidation in arterial wall. Soy Protein Research, Japan 1, 102-105, 1998.

Key words : apolipoprotein E-deficient mice, L-arginine, atherosclerosis, casein, cholesterol,
L-methionine, nitric oxide, soy protein isolate
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Table 1. Food intake, growth parameter, serum lipid, NO2/NO; level and autoantibody titers against Cu?*-LDL in apoE-
deficient mice fed with soy protein isolate (SPI), SPI+L-methionine, casein and casein+L-arginine for 15

weeks"?

Gowp  n e RN TG PL NouNo, e
g/day g mmol/L umol/L

CAS 5 379° 323 18.2° 1.08* 5.68 13.7° 1.41 2.56

CAS+Arg 6 373 32.1 21.0% 1.47% 6.99% 27.9® 0.775 2.07

SPI 7 4.26° 320 27.7¢ 3.12* 9.08* 39.3 ND ND

SPI+Met 8 4347 35.6 31.5° 491° 109 40.7° ND ND

Pooled SEM 0.064 0.841 1.64 0.643 0.730 4.14 0.239 0.443

ANOVA

Protein P<0.001 NS P<0.001 P<0.05 P<0.01 P<0.05

AA NS NS NS NS NS NS

ProteinXx AA NS NS NS NS NS NS

! Values are expressed as means with pooled SEM.

2 Abbreviations used : Arg, L-arginine ; BW, body weight ; CAS, casein ; Met, L-methionine ; NO2/NOs, nitrite/nitrate ;
PL, phospholipids ; SPI, soy protein isolate ; TC, total cholesterol ; TG, triacylglycerols.

e Different letters within each column indicate significant difference by Duncan’s new multiple range test at P<0.05.
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Table 2. Liver lipid, a-tocopherol and thiobarbituric acid-reactive substance levels in
apoE-deficient mice fed with casein, casein+L-arginine, soy protein isolate
(SPI) and SPI+L-methionine contained diets for 15 weeks?

Group Liver TC  Liver TG  Liver PL TBARS Liver a-tocopherol
pmol/g liver nmol/g liver ~ wmol/g liver
CAS 272 103 34.6® 64.4° 0.469°
CAS+Arg 26.9* 188 32.0° 51.5% 0.773
SPI 22.0% 9742 38.0° 55.2 0.212¢
SPI+Met 20.4° 206° 34.0° 54.2° 0.202¢
Pooled SEM 0.957 186 0.840 181 0.058
ANOVA
Protein P<0.01 NS P=0.01 NS P<0.001
AA NS P<0.01 P<0.05 P<0.05 P<0.05
Proteinx AA NS NS NS NS P<0.05

! Values are expressed as means with pooled SEM for 5-8 rats in each group.

% Abbreviations used : AA, amino acid ; Arg, L-arginine ; Met, L-methionine ; NS, not
significantly different ; PL, phospholipids ; SPI, soy protein isolate ; TC, total
cholesterol ; TG, triacylglycerols ; TBARS, thiobarbituric acid-reactive substances.

¢ Different letters within each column indicate significant difference by Duncan’s new

multiple range test at P<0.05.
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