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Abstract

In Japan, postmenopausal women have higher plasma levels of lipids than premenopausal women. Elevated plasma
levels of lipids are risk factors for coronary events. As fish intake in Japan is high, the intake of marine-derived n-3
fatty acids may be associated with a reduced risk of coronary events. Ninety-one postmenopausal women (average
age 64.7 = 0.7, range: 51-83 years old)
2008 in the Yokohama district of Japan, were recruited in the present study. Weekly frequency of fish intake was

, who underwent a physical examination between April 2007 and March

evaluated by questionnaire simultaneously with a medical examination of body features and plasma levels of lipids and
hemoglobin Alc. Informed consent was obtained from each subject for the use of the data obtained. The present study
was approved by our ethics committee. Body mass index and waist circumference were well correlated with a high
coefficient (r=0.869) . Plasma triglyceride, and total and low density lipoprotein-cholesterol levels were reduced in
subjects who ate fish more than 7 times a week (45.1 %) with a slight elevation in high density lipoprotein-cholesterol
levels, compared with those who had fish less than 6 times a week, ie. 0 to 6 times a week (549 %) . The threshold
of waist circumference for obesity in these postmenopausal women was calculated as 90.0 cm. Fish intake lowered
triglyceride, total cholesterol and low density lipoprotein-cholesterol levels, and slightly raised high density lipoprotein-
cholesterol levels.
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General adiposity and/or abdominal adiposity are
associated with a risk of death, and measurements of
waist circumference (WC) in addition to the body-
mass index (BMI: weight in kilograms divided by the
square of height in meters) are useful for defining

U BMI and particularly WC are both strongly

adiposity
linked to cardiovascular disease (CVD) and especially to
diabetes mellitus (DM) 2. In prospective studies with
900,000 adults in western Europe and North America,

mortality was lowest in people with a BMI of 225 to

was due mainly to CVD and smoking-related diseases,
respectivelyg). An 18year prospective study with 9,087
middle-aged Japanese found metabolic syndrome to
be a major determinant of ischemic CVD among men
and women®.
higher total choles-terol (TCh) and triglyceride (TG)
levels than premenopausal women, resulting in reduced

metabolism of steroids after menopause5>, and in 176

In Japan, postmenopausal women had

Caucasian Canadians, women had stiffer arteries than
men resulting in an increase in coronary heart disease
(CHD) risk?.
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Elevated levels of TG in plasma are also often, but not
always, a risk factor for atherosclerotic CHD. Japan has
the lowest rate of CHD among developed countries”.
As fish intake in Japan is the highest in the world,
additional supplementation or intake of marine-derived
n-3 fatty acids may be associated with a reduced risk of

81D The n-3 fatty acids are

nonfatal coronary events
polyunsaturated fatty acids found in the oils of fish and
other seafoods that, when consumed, lower TG levels
and reduce the risk of cardiovascular events!? . High
intakes of fish or eicosapentaenoic acid (EPA) plus
docosahexaenoic acid (DHA) tended to be protective

13), Among older

against CHD in women, but not men
adults, consumption of tuna or other broiled or baked fish,
but not fried fish, was associated with a lower incidence
of CHD'¥, Obesity has been playing a more important
role in the high prevalence of hypertension in Japan15>.
The intake of n-3 fatty acids was related inversely to

blood pressurew).

dm, in postmenopausal

As previously reporte
Japanese women, a daily walking for more than one hour
significantly reduced serum levels of TCh, but not TG.
Thus, in the present study, the effect of fish intake was
investigated in terms of body features and plasma levels
of lipids and hemoglobin Alc in postmenopausal women
who underwent a medical examination between April

2007 and March 2008 in the Yokohama district of Japan.

Materials and Methods

Ninety-one postmenopausal Japanese (average age
64.7 = 0.7, range: 51-83 years old), who underwent a
physical examination between April 2007 and March 2008
in the Yokohama district of Japan, were recruited in the
present case-control study.

Past history, present condition, body height and
weight, waist circumference and blood pressure were
recorded as part of a physical check-up and routine blood
testing was performed. Weekly frequencies of the intake
of vegetables, beans, dairy products and fish including
oily fish were evaluated by questionnaire conducted
simultaneously with the medical examination. In terms
of nutrition, the subjects were divided into those who

ate vegetables, beans, dairy products and fish less than

6 times (0 to 6 times) a week, and those who did so
more than 7 times a week (mostly everyday). Informed
consent was obtained from each subject for the use of the
data obtained. The present study was approved by our
ethics committee.

All parameters were expressed as the mean *
standard error (SEM). Statistical analyses were
performed using StatView-] 4.11 of MacOSX, the
unpaired t-test and a one-way analysis of variance
(ANOVA). A p value of less than 0.05 was considered

statistically significant.

Results

Mean body height and weight were 1523 = 0.6 cm
and 529 = 09 kg, respectively (Table 1). Mean WC
was 835 £ 1.0 cm. When 90.0 cm was adapted as the
threshold of WC for obese females as defined by the
Japanese Society of Internal Medicine in 200518>, the
proportion of abnormal subjects was 24.2 %. The average
BMI value was 22.8 = 0.3 kg/mZ. The percentage
of subjects with a BMI of more than 25 kg/m2 was
23.1 %. When the blood pressure in elderly subjects
with hypertension was more than 140/90 mmHg, the
frequency of higher blood pressure was 16.5 % with or
without medical treatment. There was no correlation
between BMI and blood pressure. BMI and WC
correlated well with a coefficient of 0869 (WC = 2.86 x
BMI + 184) (data not shown). When the threshold of
BMI for obesity was set at 25.0 kg/m? WC was 89.9 cm.

In the present study, results were evaluated
according to normal limits used in the Kanagawa
Welfare Federation of Agricultural Cooperatives.
Hypertriglyceridemia was found in 165 % of subjects
(Table 2). Hypercholesterolemia and high levels of low
density lipoprotein-cholesterol (LDL-Ch) were found
in 396 % and 30.8 % of subjects, respectively. A high
hemoglobin Alc value was found in 88 % of subjects.

Plasma levels of TG and TCh were markedly reduced
in subjects who ate fish more than 7 times a week, at
least everyday (45.1 %), compared with those who had
fish less than 6 times a week, ie. 0 to 6 times a week (54.9
%) (p < 001) (Figure 1). Daily intake of fish slightly

increased plasma levels of high density lipoprotein-



Recommendations for Fish Intake by Postmenopausal Japanese

Table 1 Age, height, body weight, waist circumference, body mass index and blood

pressure.
(n=91) Mean values NO_' (%) of sub.je?cts
with abnormalities
1 Age (years old) 64.7 = 07
2 Height (cm) 1523 = 06
3 Body weight (kg) 529 = 09
4 Waist circumference (cm) 835 = 10 22 (242 %)
5 Body mass index (BMI) (kg/m?) 228 = 03 21 (231 %)
6 Systolic pressure (mmHg) 1236 = 1.7 15 (165 %)
7 Diastolic pressure (mmHg) 731 = 10 2 (22 %)

Data are the mean = SEM.

Normal limits used in the present study:

1) Waist circumference: less than 90.0 cm
2) Body mass index: less than 25.0 kg/m?
3) Blood pressure: less than 140/90 mmHg

Table 2 Plasma levels of lipids and hemoglobin A1c

No. (%) of subjects

Mean values . .
with abnormalities

Triglyceride (mg/dl)

Total cholesterol (mg/dl)

High density lipoprotein-cholesterol (mg/dl)
Low density lipoprotein-cholesterol (mg/d!l)
Hemoglobin Alc (%)

1069 * 50 15 (165 %)
2106 = 2.8 36 (396 %)
642 = 1.7 2 (22 %)
1260 * 32 28 (30.8 %)
542 = 0.06 8 (88 %)

Data are the mean = SEM.
Normal limits used in the present study:
Triglyceride: 50 t0149 (mg/dl)
Total cholesterol: 150 to 219 (mg/dl)

High density lipoprotein-cholesterol: 40 to 77 (mg/d!l)
Low density lipoprotein-cholesterol: 70 to 139 (mg/d/)

Hemoglobin Alc: less than 5.8 (%)

cholesterol (HDL-Ch) (p < 0.05) and decreased LDL-Ch
levels, compared with the consumption of fish less than 6
times a week. The intake of vegetables, beans and dairy
products did not affect the plasma levels of lipids (data
not shown). There was no correlation between fish
consumption and blood pressure in the present study (data

not shown).

Discussion

In 2005, the International Diabetes Federation (IDF)

19) , Le. central

released a definition of metabolic syndrome
(abdominal) obesity with a WC of more than 94 cm

and 80 cm in men and women, respectively, plus any

two of the following four factors: 1) a raised TG level,
2) a reduced HDL-Ch level, 3) hypertension, and 4) a
raised fasting plasma glucose level or type 2 diabetes.
Also in 2005, the Japanese Society of Internal Medicine
proposed a “Definition and diagnostic standard for

18), 1.e. central abdominal adiposity

metabolic syndrome”
with a WC of more than 85 cm and 90 cm in men and
women, respectively, or an abdominal adipose area of
more than 100 cm? in both genders, plus any two of the
following three factors: 1) a raised TG level or reduced
HDL-Ch level, 2) a raised fasting plasma glucose level,
and 3) hypertension. However, it was reported that the
number of metabolic syndrome components [modified

criteria of “Adult Treatment Panel (ATP) III of the
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A Frequency of fish intake
T G (mg/dl) TCh (mg/dl)
Z{I)O 1?0 0 0 1?0 2?0 390
less than 6
‘» times a week {
more than 7
L times a week * ok
B Frequency of fish intake
HDL- Ch(mg/dl) LDL- Ch{mg/dI)
80 40 0 0 100 200
less than 6

* -
Weekly frequency of fish intake

Figure 1

A: upper figure
TG (left bars) : triglyceride (mg/dl) and
B: lower figure

times a week

more than 7
times a week

-**

TCh (right bars) : total cholesterol (mg/dl)

HDL-Ch (left bars) : high density lipoprotein-cholesterol (mg/dl) and LDL-Ch (right bars) :

low density lipoprotein-cholesterol (mg/dl)

Upper white bar: subjects who consume fish less than 6 times (none to 6 times) / week.
Lower gray bar: subjects who consume fish more than 7 times/ week.

Data are the mean = SE.M.

*and *Significantly different from that in the subjects who consume fish less than 6 times/

week at p < 0.01 and 0.05, respectively.

National Cholesterol Education Program (NCEP) 207]
was more strongly associated with the incidence of CVD
than essential criteria (Japanese criteria) for abdomi-nal
obesity in a general urban Japanese populationlg).

In the present study, the effect of fish intake was
investigated in terms of body features and plasma
levels of lipids and hemoglobin Alc for DM in healthy
postmenopausal women. When the threshold for obesity
in Japanese females was a WC of 90.0 cm, 24.2 % of
subjects had abnormalities. BMI and WC were well
correlated with a coefficient of 0.869. When the threshold

for obesity was a BMI of 25 kg/mz, WC was 89.9 cm.

Thus, the threshold of WC for obesity in Japanese
females may be around 90.0 cm, the diagnostic standard
defined by the Japanese Society of Internal Medicine in
2005,
any fish. Daily intake of fish lowered the plasma levels of
TG, TCh and LDL-Ch, though HDL-Ch levels in plasma
were slightly elevated. Although mean values for TG,
TCh, LDL-Ch and HDL-Ch were within normal limits,
the subjects with high TG concentrations accounted for
16.5 %, and the subjects with high TCh and/or LDL-Ch

concentrations, 30 to 40 %, of the total. However, fish

There are few people in Japan who do not eat

consumption did not affect blood pressure in the present



study.

The American Heart Association has recommended
consuming 2 fish meals (preferably oily fish) per week,
which results in an intake of 400-500 mg DHA + EPA/
day, though improved data are required to determine
dietary intake values or ratios among EPA, DHA, and
EPA + DHA%'™%).
Lipid Interventions Study, a randomized trial of 18,645

The Japan Eicosapentaenoic acid

Japanese that examined the effectiveness of 1.8 g of EPA
per day plus a statin in reducing CHD rates, reported
that, after a follow-up of 4.5 years, the hazard ratio in the
EPA versus control groups was 0.81(95 % CI: 0.68 to 0.96)
for nonfatal coronary events!”. The Japan Public Health
Center-Based Study, a 10-year prospective cohort study
of 41,578 middle-aged Japanese, reported that dietary
intake of marine-derived n-3 fatty acids has significant
inverse associations with nonfatal coronary events!'V.
As previously reportedw, plasma levels of TCh, free
TCh and phospholipids were in-creased by feeding a
high-fat diet in mice. However, supplementation with
EPA markedly lowered plasma levels of TCh, free TCh,
phospholipids and TG in mice fed a high-fat diet.

In conclusion, it was suggested that daily intake of
fish lowered plasma levels of TG, TCh and LDL-Ch and
slightly raised plasma HDL-Ch levels. Daily intake of fish
could be recommended for postmenopausal women with

high plasma levels of lipids.
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