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ABSTRACT

Background and Purpose: Intervention studies have revealed dietary soy to be
inversely associated with the risks of dyslipidemia and cardiovascular disease.
However, there has been no study with regard to the association between dietary
soy and the extension of atherosclerosis as a prospective study. We studied the
association between dietary soy intake and the increase of atherosclerosis in a
general urban Japanese cohort. Methods: We studied 2,467 men and women who
underwent a medical examination as a baseline survey between April 2001 and
March 2003. Each subject completed a food frequency questionnaire. The soy
products included: miso soup, tofu, and natto. Hypertension was defined as the
mean of the 2nd and the 3rd blood pressures >140/90 mmHg or antihypertensive
drug use. Diabetes was defined as fasting blood glucose >126 mg/100mL, occasional
blood glucose >200 mg/100mL, or anti-diabetic medication. Dyslipidemia was
defined as non-HDL cholesterol >170 mg/100mL. All study participants were
invited every 2 years to undergo a routine health check-up until March 2013.
Carotid atherosclerosis was evaluated by high-resolution ultrasonography with
atherosclerotic indexes of IMT in the common carotid artery (CCA), carotid artery
bulb, and internal and external carotid arteries. Mean IMT was defined as the
mean of the IMT of the proximal and distal walls for both sides of the CCA at a
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point 10 mm proximal to the beginning of the dilation of each carotid artery bulb.
Max-CCA and Max-IMT were defined as the maximum IMT in the CCA and the
entire scanned area, respectively. The changes of IMT were calculated by logistic
regression model. The risks of carotid atherosclerosis (cut-o0 point for 1.1 mm of
mean CCA IMT) throughout the study were compared by the use of multivariable-
adjusted Cox proportional-hazards models. Results: The mean plaque scores for the
lowest and highest quartiles of miso soup were 2.3 and 2.0, respectively (P=0.05)
in women. Compared with the lowest quartiles of dietary tofu intake in women,
the changes of mean IMT for the second and third quartiles of tofu intake were
statistically significant in women (-0.022 mm and -0.019 mm, p<0.05). Compared
with the lowest quartiles of dietary natto intake in women, the mean changes of
mean IMT for the third and fourth quartiles of natto intakes were -0.015 mm and
-0.017 mm, respectively (p<0.05), and the mean changes of Max-IMT at bifurcation
for the third and fourth quartiles of natto intakes were -0.091 mm and -0.092 mm,
respectively (p<0.05). The multivariable adjusted hazard ratios (95% confidence
intervals) for carotid atherosclerosis at CCA (1.1 mm or more) among the second
and the third quartiles of miso soup intake were 0.48 (0.26-0.88) and 0.52 (0.30-
0.90), respectively, compared with the first quartile of miso soup intake in women.
Conclusions; In this prospective cohort study, we observed a preventive ellect of
carotid atherosclerosis among women with higher soy intakes, especially natto and
miso soup. Soy Protein Research, Japan 16, 1-6, 2013

Key words : Soy product (miso soup, natto), Carotid atherosclerosis, prospective

cohort study, population
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g. 1. Association between the frequency of miso
soup and carotid plaque. Multivariable-
adjusting for sex, age, smoking, drinking, body
mass index, blood pressure category, diabetes
mellitus, dyslipidemia, total dietary energy,
dietary salt intake, vegetables, fruits, fish, and
meat. Ql=<1 mon, Q2=1-2/week, Q3=3-4/
week, Q4=daily.

0000o0odododvol 16120130

ooooo

gzooooooooooocoomMmTOOOOOOOO
goooooooooobooooooocoomMTODO
gobodooobooboobooobbooobooolo
goooboooooz2oaooooomMmTOOoOoOn
00000-0.022 mmO-0.019 mmO 0O O 00O p<0.050
Fig. 200 0400000000000 0O0CODOODO
gboooboobooooboooboooooobooooboo

ggoooooooooooomMmTOOO

gooooooooooomMmTOOOOOOCOO
gobobooooooooooooboobooooboooboo
MTOOOOOOOOoOoooooooo01000
ob20060g060gOOOOOOOOOIIMTODO
ooooooooooDboDbDO0-0015 mmO-0017 mm
Op<005000000Fg3MOO00O0O0OODOODO
oooooooooo

0400000000000 O0OIMTODOO
00ooooooooooomMTOOOOOOOO
0000000000000 000O0oooooog
goooooomMTOOOOOOOOOOOOOOO
00O0D0D0000O0D0209000200 60 g 60 gO
goooooooomMmTOOODOOOoooogoooo
ooooomMmMTOOOOoOooODODODODOODOO-0.160
mm[30.091 mm30.092 mmU O O 0 O p<0.050Fig. 417

0.000 Reference : . .

-0.005 Q1 Q2 Q3 Q4

-0.010 —
-0.015

-0.020

m

0

-0.025

Change of Mean IMT (mm)

Y:p<0.05 (compared with Q1)

Fig. 2. Association between dietary tofu and changes
of mean IMT in women. Multivariable-
adjusting for sex, age, smoking drinking, body
mass index, blood pressure category, diabetes
mellitus, dyslipidemia, total dietary energy,
dietary salt intake, vegetables, fruits, fish, and
meat. Q1=00 40 g/day, Q2=410 85 g/day,
Q3=8601 299 g/day, Q4=0 300 g/day.
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Fig. 3. Association between dietary intake of
Natto and changes of mean IMT in women.
Multivariable-adjusting for sex, age, smoking,
drinking, body mass index, blood pressure
category, diabetes mellitus, dyslipidemia, total
dietary energy, dietary salt intake, vegetables,
fruits, fish, and meat. Ql=seldom eating,
Q2=<20 g/week, Q3=2000 60 g/week, Q4= 60
g/week.
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Fig. 4. Association between natto intake and changes
of maximum IMT at bifurcation in women.
Multivariable-adjusting for sex, age, smoking,
drinking, body mass index, blood pressure
category, diabetes mellitus, dyslipidemia, total
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Fig. 5. Association between natto intake and changes
of carotid plaque in women.

Table 1. Multiple adjusted hazard ratios for the progress carotid atherosclerosis (IMTO 1.1 mm) according to

the frequency of miso soup in women

Frequence of Miso soup

Multivariable-adjusted hazard ratios

(95% confidence intervals)

Seldom

1 to 2 times/ week
3 to 4 times/ week
1 or more times/day

1 (Reference)
0.48 (0.26-0.88)
0.52 (0.30-0.90)
0.65 (0.35-1.19)

Multivariable-adjusting for sex, age, smoking, drinking, body mass index, blood pressure category, diabetes
mellitus, dyslipidemia, total dietary energy, dietary salt intake, vegetables, fruits, fish, and meat.
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