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Fig. 2 Flavonoid (luteolin) and phenolic acids used in this study.
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Fig. 3 Cytotoxicity of phenolic acids and luteolin on human

VSMCs.

Data were obtained after 48 h-incubation of VSMCs (1 x 10°
cells/ml) in a serum-free medium in an atmosphere of 5 % CO.
and 95 % O. air at 37 C . Concentration of each compound was
set at 0.1 mM, and cytotoxicity was determined by the WST-8
incorportation assay. Data are the mean * SE of four different
cell cultures.
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Fig. 4 Effect of phenolic acids and luteolin on Ang IT
(1L04M)- induced VSMC proliferation.

Data were obtained after 48 h-incubation of VSMCs (1 x 10°
cells/m{) in a serum-free medium in an atmosphere of 5 % CO:
and 95% O: air at 37°C . Concentration of each compound was set
at 0.1 mM, and cell proliferation was determined by the WST-8
incorportation assay. Data are the mean = SE of four different
cell cultures. Statistical significance was assessed by Dunnett’s
t-test for post hoc analysis. ##p<001 vs. Ang Il-group.
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Fig. 5 Dose-dependency of luteolin on the reduction of WST-§
incorporation in the VSMCs in a serum-free medium.
Data are the mean * SE of four different cell cultures.
Statistical significance was assessed by Dunnett’ s ttest for post
hoe analysis. #p<005, ##p<001 vs. Ang Il-group,
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Table 1 DPPH radical trapping activity of phenolic acids and
luteolin

Table 2 Angiotensin I-converting enzyme inhibitory activity

of peptides used in this experiment

DPPH trapping activity Relative activity"

_(U/mol)

Luteolin 100
Caffeic acid 355
-Coumaric acid 1 85
Ferulic acid 73 6.1

peptide 1Cs0 value (M)
¥ 37
w 20
VW 16
vy 05

“Relative activity of each compound against luteolin.

ggglﬁ :[s:y::)l'_‘\» as performed at the condition of 400 M of

Absorption change of DPPH at 517 nm with time was monito-

radical trapping activity (U=mmol (DPPH)/m//min).
272 (IC>1.0 mM)s BAEDZ EH 5, Fig. 1T
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ACE inhibitory assay was performed according to Lieberman's
method using Hip-His-Leu as a substrate at 37C for 60 min.
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Fig. 6 Effect of ACE inhibitory peptides on Ang I1(1.04M)-
induced VSMC proliferation.

Data were obtained after 48 h-incubation of VSMCs (1 x 10°
cells/mi) in a serum-ree medium in an atmosphere of 5 % CO
and 95 % Oy air at 37 C . Concentration of each peptide: t
at 1.0 mM, ell proliferation was determined by the T-8
incorportation assay. Data are the mean = SE of four different
cell cultures.
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Fig. 7 Effect of captopril (1.0 # M) on of Ang IT (104M)-

induced VSMC proliferation.

Data were obtained after 48 h-incubation of VSMCs (1 x 10°
cells/m/) in a serum-free medium in an atmosphere of 5 % CO.
and 95 % O air at 37 C . Data are the mean = SE of four
different cell cultures.
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Fig. 8 Effect of VW (10 mM) on Ca® channel agonist (1.0 4 M,
Bay K 8644)-induced VSMC proliferation.

Data were obtained after 48 h-incubation of VSMCs (1 x 10°
cells/ml) in a serum-free medium in an atmosphere of 5 % CO.
and 95 % O; air at 37C . Cell number was determined by Trypan
blue assay. Data are the mean = SE of three different cell
cultures.
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Elucidation of Bioactive Food Components to Serve in Improving
Vascular Remodeling

Toshiro Matsui (Kyushu University)

It has been demonstrated that some food compounds have diverse physiological
functions, especially antihypertensive effect, so that many physiologically functional foods
named as FOSHU have been successfully developed in Japan. However, most of
antihypertensive studies by natural compounds have been focused on peptides having ACE
inhibitory activity, though diverse blood pressure systems occur in the body. Thus, in this
study first attempts were made to clarify whether food components having an antioxidative
activity or ACE inhibitory activity could have an alternative function to suppress a
promotion of blood pressure and to prevent a sclerosis through a suppression of vascular
smooth muscle cell (VSMC) proliferation.

To clarify an anti-proliferation effect (control of excess vasoconstriction) of food
compounds, their actions of the following three metabolic systems were investigated;
suppression effect of 1) Ca** incorporation via L-type Ca*" channel activation, and 2) Ca*-
sensitive proliferation via redox-sensitive phsphatase activation in the cell. As a result,

1) Luteolin showing potent DPPH radical trapping activity significantly (p<0.01) among
some phenolic acids used in this study suppressed a VSMC proliferation induced by the
addition of 1.0 4 M of angiotensin (Ang) II by a factor of 55 %. The suppression activity
(ICs value) was estimated to be 97 x4 M. Considering that luteolin had no power of ACE
inhibitory activity and no toxicity against the cell, antioxidative compounds including
luteolin was found for the first time to have a latent ability to improve vascular
remodeling via a suppression of redox-sensitive phosphatase activation by superoxides.

2) Some peptides (VW and IVY) with potent ACE inhibitory activity showed an anti-
proliferative effect in Ang Il-stimulated VSMC. This indicated that these peptides had an
alternative physiological function for blood pressure control systems. The result that
these peptides significantly suppressed a proliferation of Ca** channel agonist (Bay K
8644) -stimulating human VSMC (control; 23 + 1.1 X 10° cells/m/, 1.0 mM VW; 1.4 = 1.0
% 10° cells/ml) revealed that they played a physiological role in regulating vascular

remodeling through an L-type Ca®* channel blocking action.



