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ABSTRACT

Japanese women living in Japan have the longest life expectancy in the world, and
relatively low rates of reproductive cancers compared to women in other developed
countries. However, Japanese women living in the US often show similar rates of
cancer and other diseases to those of other Americans, suggesting that
environmental lifestyle factors such as diet influence these health outcomes. Soy, and
particularly isoflavones, is hypothesized to play a role in the better health of Japanese
women following a traditional Japanese diet. Thus, isoflavone (IF) intake and
exposure were examined in this study to assess whether women with higher IF intake
and/or exposure have lower prevalence of health problems. Furthermore, we
hypothesized that equol producers would have lower prevalence of health problems.
Japanese women of 138, aged 45-55 years, living in Kyoto and Fukushima prefectures
participated in a 6 month protocol involving collection of health history,
anthropometric data, weekly finger-prick dried blood spot samples and dietary
records for the 24 hour period preceding blood collection. A novel HPLC-CEAD
method was developed for use with dried blood spots (DBS). Participants were
generally healthy, with an average BMI of 23-24. More than half were
perimenopausal, and slightly greater than one quarter were premenopausal on
entrance to the study. Intake of tofu was higher in Kyoto, but intakes of natto, miso
and edamame were higher in Fukushima. Isoflavone intake estimated from our FFF
database showed similar results. Genistein concentrations showed no significant
differences, but daidzein and equol were significantly higher in Fukushima, where
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approximately 2/3 of individuals were identified as equol-producers compared to only
1/3 in Kyoto. Correlations between dietary intake IF estimates and DBS IF
concentrations were high. Assignment of equol producer status is complicated by
pharmacokinetics of IF metabolism and equol production. Logistic regression
identified odds ratios of less than 1 for genistein and allergies, skin allergies and
ulcers and for equol and menopausal syndrome. Although logistic regression does not
permit assignment of causation, these results suggest that women with higher IF
blood concentrations may have lower risk for several health problems. Soy Protein
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Fig. 1. Finger-prick blood spot method. (Left: Lancet
used to prick finger; Right: Dried blood spots on
filter paper)
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Fig. 2. Standard HPLC-CEAD chromatogram.
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Fig. 3. Soy product intake estimated from dietary records collected in 3 regions of Japan.
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Fig. 4. Twenty-four hour time series after ingestion of 100 mg isoflavone tablet.

Table 1. Relationship between IF blood concentration in dried blood spots and health
history assessed by logistic regression

Health Conditions (affecting

Odds Ratio*

more than 10% of population) N % reporting D (mean) Eq(mean) G (med)

Allergies 129
Migraine 129
Menopausal syndrome 129
Obesity 128

Skin allergies 128
Depression 126

High blood pressure 122
Ulcer 125

31.0 0.994*
21.7

20.2 0.988"

18.8

18.8

15.1 0.994*
10.7

10.4 1.106" 0.99*

Logistic regression using Enter (0.1 cutoff for entry and removal)

"P<0.1; *P<0.05
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