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Elect of Soy Protein, Isoflavone Metabolite and Equol Administration on
the Reduction of Cardiovascular Disease Risk in the Patients
with Obesity and Metabolic Syndrome
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National Hospital Organization Kyoto Medical Center, Kyoto 612-8555

ABSTRACT

Epidemiologic studies indicate that soy intake has an important role in the
prevention of age-related health problems, such as metabolic syndrome and stroke.
From our survey of nutrition examination, we revealed that the positive correlation
between the intake of the soy bean product and serum levels of adiponectin.
Daidzein, the principal isoflavone contained in soy, is converted to S-equol by
the intestinal bacteria. Not all individuals, however, can produce S-equol, which
is considered the most biologically active metabolite. We studied the elects of a
natural S-equol supplement on metabolic parameters associated with overweight
or obesity and metabolic syndrome. The study was a randomized, double-blinded,
placebo-controlled, crossover design with no washout period. All subjects were
considered overweight or obese if they had a body mass index >25 kg/m’. Placebo
or natural S-equol tablets containing 10 mg S-equol were orally ingested each day
for 12 weeks. A total of 54 Japanese overweight or obese outpatients were enrolled.
Equol non-producers comprised 67.9% of the overweight or obese subjects. The
ratio of equol non-producers in this overweight or obese subject group was higher
than the previously reported ratio of equol non-producers (approximately 50%) in
the general population. Compared with the placebo group, intervention with natural
S-equol led to a significant decrease in HbAlc, serum low-density lipoprotein-
cholesterol (LDL-C) levels, and CAVI score. Furthermore, the effect was more
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prominent in the subgroup of female equol non-producers. Natural S-equol might
have a role in glycemic control and in the prevention of cardiovascular disease
by its effects to lower LDL-C levels and CAVI scores in overweight or obese
individuals. Soy Protein Research, Japan 18, 159-165, 2015.

Key words : cardiovascular disease, soy protein, isoflavone metabolite, equol,

obesity, metabolic syndrome
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Fig. 1. Flow chart of the randomized crossover trial.
Diagram show the flow of participants through
each stage of the randomized crossover trial.
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Table 1. The characteristics of the obese patients with or without MetS (n=104)

Non-MetS Group MetS group P-value
N 51 53
Male/Female (n) 16/35 33/20
Age (years) 481+ 19 483+ 21 ns.
BMI (kg/m?) 295+ 08 324+ 07 <0.01
Waist circumference (cm) 9.0+ 16 104+ 18 <0.01
Intra-abdominal fat area (cm?) 117+ 11 167 = 12 <0.05
Subcutaneous fat area (cm’) 282 + 27 308 £ 23 ns.
Systolic BP (mmHQg) 130+ 25 151+ 24 <0.01
Diastolic BP (mmHg) 788+ 14 898+ 14 <0.01
Fasting plasma glucose (mg/dL) 902+ 16 114+ 63 <0.01
HbA1c (%) 59+ 01 67+ 02 <0.01
HDL-cholesterol 639+ 19 523+ 17 <0.01
Triglycerides 124 + 82 224 + 18 <0.01
Adiponectin (1 g/mL) 72+ 08 59+ 06 <0.05
Nutritional intake
O Carbohydrate (g) 315+ 12 350+ 11 < 005
O Lipid (g) 50+ 3 49+ 2 ns.
O Protein (g) 75+ 4 8l+ 4 ns.

Data are shown as mean + SEM. BMI: body mass index, BP: blood pressure, HDL. high-density lipoprotein.
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Table 2. Clinical characteristics and metabolic variables at baseline in EP and ENP group (crossover trial)

ENP Group EP group P-value

(n=37, 68%) (n=17, 32%)
Male/Female (n) 9/28 7/10 -
Age (years) 571+ 17 625+ 23 0.066
BMI (kg/m?) 305+ 09 284+ 08 0131
Waist circumference (cm) 993+ 18 956+ 21 0.212
Systolic BP (mmHg) 136 + 20 132+ 34 0.261
Fasting plasma glucose (mg/dL) 113+ 36 109 + 50 0.354
HbAlc (%) 65+ 02 62+ 02 0.240
Triglycerides (mg/dL) 140 £ 133 130 £+ 20.3 0.693
HDL-cholesterol (mg/dL) 628+ 25 613+ 56 0.771
LDL-cholesterol (mg/dL) 115+ 46 111+ 58 0.180
Leptin (ng/mL) 187+ 26 150+ 35 0413
Adiponectin (4 g/mL) 96+ 07 125+ 20 0.091
CRP (ag/mL) 140+ 04 092+ 03 0.255
CAVI 799+ 02 792+ 03 0.834
TNFa (pg/mL) 37+ 03 30+ 03 0.072
IL-6 (pg/mL) 88+ 10 92+ 11 0431
IL-10 (pg/mL) 150+ 32 179+ 44 0.382

Data are shown as mean £+ SEM. The abbreviations used in this table are the same as those used in Table 1.
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Fig. 2. Correlation between serum levels of adiponectin and ingestion rate of meat (A), fish (B), and soybean
(C). Serum levels of adiponectin showed a significant positive correlation with soybean intake rate. On
the other hand, adiponectin showed a significant negative correlation and meat intake rate. In addition,
adiponectin and fish intake rate showed a positive correlation trend.
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Fig. 3. Changes from the baseline. Natural S-equol intervention (closed bar) significantly reduced the value of
HbAlc (A), LDL-C (B), and CAVI (C) compare to placebo intervention (open bar). Values are mean *
SEM. Data are shown as mean = SE. "p<0.05, "“p<0.01 vs Placebo. Fig 2 showed the changes from the
baseline in HbAlc, LDL-C, and CAVI. Natural S-equol intervention significantly reduced HbAlc, LDL-C
and CAVI score, while placebo intervention did not make any changes.
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Fig. 4. In subgroup of female ENP, natural S-equol intervention (closed bar) had a significant reduction in
HbAlc, LDL-C, and CAVI, compare to placebo intervention (open bar). Values are mean + SE. Data
are shown as mean + SEM. *<0.05, *p<0.01 vs. placebo. Subgroup of female ENP showed significant
reduction of all the tree metabolic parameters by natural S-equol intervention.
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