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ABSTRACT

Introduction: An anti-atherogenic action by isoflavone ingestion has been shown
by some reports. However, the details of the mechanism are unknown. In this
study, we investigated the relation of the anti-atherogenic action by isoflavone
ingestion and adipokine of perivascular adipose tissue (PVAT), and the influence
on circulation dynamics. Methods: Spontaneously hypertensive rats (seven weeks
old, male) were divided into 3 groups: a vehicle group (V), a group treated with 40
mg/kg/day of daidzein (D), and a group treated with 20 mg/kg/day of genistein
(G). Wister Kyoto rats were used as control, and each treatment agent was
administered for two weeks. After treatment, we compared the elects of D and
G in hemodynamics, cardiac function, atherogenic action and genetic analysis of
PVAT. Results: Although no significant intergroup dillerences were noted in the
mean blood pressure, heart rate, left ventricular weight, and the thickening of
tunica media, echocardiographic study revealed that D treatment significantly
attenuated hypertension-induced left ventricular diastolic dysfunction. Compared
with the V group, mRNA expressions of adiponectin, G-protein coupled receptor
120, collagen-3, and transforming growth factorf3 1 were of no significance in the
PVAT of the D and G groups. On the other hand, compared with the control
group, mRNA expressions of brain natriuretic protein were significantly elevated
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in the left ventricular tissue of the V and G groups. In contrast, D suppressed
the expressions. Conclusions: Although the blood pressure of nine-week-old
male spontaneously hypertensive rats was elevated, tunica media thickening did
not cause. Daidzein may prevent hypertension-induced left ventricular diastolic
dysfunction. Soy Protein Research, Japan 17, 164-168, 2014.
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Table 1. Hemodynamic parameters and heart weight
Co Ve Da Ge
3615+ 120 3721+ 104 3303t 104* 3354+ 104
1185+ 219* 1706+ 19 1626+ 1.9* 1626+ 1.9*
940+ 27* 1363+ 23 1310+ 23 1281% 23
818+ 34* 1194+ 30 1156+ 30 1111+ 30
BW (g) 2535+ 36 2519+ 31 2496+ 31 2421+ 31
LV/BW (mg/g) 207+ 0.06* 272+ 006 256+ 006 256+ 0.06
Values are mean = S.E.M. Co, control WKY rats;
Ve, non-treated vehicle SHR rats; Da 40 mg/kg/
day daidzein-treated SHR rats; Ge, 20 mg/kg/day
genistein-treated SHR rats, respectively. *v<0.05 vs.

Ve group.

HR, heart rate; sBP, systolic blood pressure; mBP,
mean blood pressure; dBP, diastolic blood pressure;
BW, body weight; LV, left vetricle.

HR (bpm)

SBP (mmHg)
mB (mmHg)
dBP (mmHg)
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(B) lumenal area (cm?®)
0.37
0.2 U
0.14
0 Co Ve Da Ge
(C) external lumen area (cm?)
0.47
0.3 u]
0.2
0.1
01 Co Ve Da Ge
(D) tunica media area (cm?)
0.1
0 Co Ve Da Ge

Fig. 1. (A) Representative photomicrographs of the
cross-sections (original magnificationx 4 and
x 20) with hematoxylin-eosin staining. Bar 2
mm and 200p m, respectively. (B), (C) and (D)
are quantitative results of the lumen area of
descending aorta. Values are reported as the
mean + S.EM. *p< 0.05 vs. Ve.
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~morphology
(A) Dd (mm) (B) Ds (mm)
10 6
8
6 4
4 2
2
0 0
Co Ve Da Ge Co Ve Da Ge
-systolic function
©) EF (%) (D) EF (%)
100 M-mode 100 Simpson
50 50
0 0
Co Ve Da Ge Co Ve Da Ge
-diastolic function
(E) E/A (F) E/e'
2 30
15 20
1
05 10
0 0
Co Ve Da Ge Co Ve Da Ge

Fig. 2. Echocardiographic measurements at 2
weeks after treatment. Graphs show
echocardiographic assessments of Dd (A),
Ds (B), EF by M-mode (C), EF by Simpson's
measurement (D), E/A (E), E/e' (F) in rats. Ds
was significantly lower in group Co than group
Ve. E/e' was significantly increased in Ve
group compared to that of the Co group. Da
group had significantly greater improvement
in E/e' than the Ve group. Dd, left ventricular
end-diastolic demension; Ds, left ventricular
end-systolic demension; EF, left ventricular
ejection fraction. Other abbreviations are the
same as in the Table 1 legend. Values are
reported as the mean + S.E.M. *p<0.05 vs. Ve.

(A) adiponectin (B) GPR120
2 1.4
1.2
15 1
0.8
1 06
05 0.4
0.2
0 0

Co Ve Da Ge Co Ve Da Ge

(©) Col-3 (D) TGFb1
1.2 1.4
1 1.2
0.8 1
0.8
06 06
0.4 0:4
0.2 0.2
0 0

Co Ve Da Ge Co Ve Da Ge

Fig. 3. mMRNA expression. Gene expression in the
perivascular adipose tissue of rats. The bar
graphs shows the value of each mRNA,
corrected for the GAPDH mRNA value. There
were no significance between each group.
GPR120, G-protein coupled receptor 120; Col-3,
collagen type 3; TGFb1, transforming growth
factor-betal. Values are reported as the mean

+ SEM.
(A) BNP (B) MCP-1
1.6 14
14 1.2
1.% 1
o 0.8
06 06
0.4 0.4
0.2 0.2
(0] 0
Co Ve Da Ge Co Ve Da Ge

Fig. 4. mRNA expression. Gene expression in the
left ventricle of rats. The bar graphs shows
the value of each mRNA, corrected for the
GAPDH mRNA value. (A) The hypertension-
induced up-regulation of BNP was significantly
decreased in the Da group. BNP, brain
natriuretic peptide; MCP-1, monocyte
chemoattractant protein-1. Values are reported
as the mean + S.E.M. *<0.05 vs. Ve.
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