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Investigation of the Elects of Soy Protein on the Regression of Atherosclerosis
and the Reduction of Abdominal Fat in Metabolic Syndrome

Tomoya YAMASHITA" and Kenji NAKAJIMA

Division of Cardiovascular Medicine, Department of Internal Medicine,
Graduate School of Medicine, Kobe University, Kobe 650-0017

ABSTRACT

Soy protein administration has been shown to reduce the incidence of
cardiovascular diseases, although the precise mechanism is unknown. We
investigated the effect of soy protein on the regression of atherosclerosis. LDL-
receptor-deficient mice were fed a high cholesterol diet for 8 weeks to build up
aortic sinus atherosclerotic lesions and then were fed a normal diet with soy protein
or control casein for 4 weeks. Atherosclerotic lesions were histologically assessed,
and immunological assays were performed. Soy protein treatment significantly
regressed atherosclerosis (-19.5%, p<0.05), though only changing the chow never
induced the regression. Flow cytometric analysis revealed that soy protein
increased neither immature DCs (CD11¢"CD80°CD86") nor CD25°CD4" regulatory
T cells. Soy protein might decrease the number of CD4" T cells only in mesenteric
lymph nodes, but not significantly. Soy protein treatment regressed atherosclerosis
in animal models through unknown mechanisms. The present findings might partly
explain the beneficial elects of soy protein in atherosclerotic cardiovascular disease
patients in clinics. Soy Protein Research, Japan 14, 81-85, 2011.

Key words : soy protein, atherosclerosis, regression, T lymphocyte, dendritic cell
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Fig. 1. Low-density lipoprotein receptor knockout (LDLR”) mice were kept in a specific pathogen-free animal
facility at Kobe University Institute. Six-week-old male LDLR” mice received a high fat and cholesterol
diet (21% fat, 1.25% cholesterol, and 0.5% cholate; Oriental Yeast, Tokyo, Japan) for 8 weeks. At 14 weeks
of age, their diet was changed to fish powder free diet with 20% Fujipro R; Fuji Oil Co., Ltd., Osaka
Japan) or 20% casein as control, and continued for 4 weeks. Mice were sacrificed at 14 or 18 weeks of

age, and atherosclerotic lesions were assessed.
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Fig. 2. Quantitative analysis of atherosclerotic lesion size
in the aortic sinus of LDLR” mice at 14 weeks
old (Baseline; gray square) and after changing to
normal chow with casein control (open squares)
or with soy protein (black squares) at 18 weeks
old. Data represent means + SEM of n=6 at
14 weeks old and n=5 at 18 weeks old in both
groups. *p<0.05 versus baseline.

. Total LDL HDL . .
Body weight cholesterol cholesterol cholesterol Triglycerides
Control 255+ 05 194.0+ 235 67.0+ 10.2 473+ 34 67.0+ 185
Daizu 258+ 04 196.6+ 244 61.0+ 16.4 548+ 4.7 730+ 114
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EDect of soy protein on the number of CD4" T cells and the percentage of CD25"FoxP3"T cells in vivo.
CD4" lymphocytes from spleens and MLNs of 18-week old (Casein control; open white bars, Soy protein:
closed black bars) mice were prepared, stained with FITC-conjugated anti-CD4, and counted by flow
cytometry. The left graph represents the number of CD4" T cells and the right graph indicates the
percentage of CD25 Foxp3™ cells within the CD4" population in spleens and MLNs of 18-week old mice.
n=5 in both groups.
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. EDect of soy preotein on DCs in vivo. Quantitative analysis of surface expression for each marker was

determined as mean fluorescence intensity (MFI). Casein control; open bars. Soy protein; closed bars. n=5
in both groups.
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