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Objective: The association of adiponectin levels with cardiovascular disease (CVD) may vary by age and
health condition. It is unknown whether adiponectin predicts CVD events among individuals with high
blood glucose levels.

Methods: We conducted a nested case—control study among 15,566 men and women aged 40—85 years
from four communities, who were free of CVD at baseline. During 192,181 person-years of follow-up, 117
individuals subsequently developed coronary heart disease or ischemic stroke and had high plasma
glucose concentrations (fasting/nonfasting > 5.6/7.2 mmol/L or treated) at baseline. Controls were

Ke ds: 3 5 Y

Afl}i'xr:eztin randomly selected at a 2:1 ratio and matched for sex, age, blood glucose, year of survey, fasting condi-
Cardiovascular disease tions, and community (n = 234). Baseline total and high molecular weight (HMW) adiponectin and their
Epidemiology ratio were examined for total subjects and the association with CVD was compared between ages of 40

—69 and 70—85 years.

Results: After adjustment for matched variables and traditional risk factors, total and HMW adiponectin
and their ratio were not associated with overall risk of CVD. However, significant interactions of the
associations between the age groups were found. The highest quartile for HMW adiponectin and HMW/
total adiponectin ratio decreased risk of CVD compared with the lowest quartile among middle-aged
individuals (multivariable-adjusted odds ratio = 0.33 [95%CI, 0.13—0.83] and 0.47 [0.22—0.98], respec-
tively), while this association was not seen among the elderly.

Conclusions: High HMW adiponectin levels may decrease the risk of CVD in middle-aged adults with high
blood glucose.

Prospective study

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Adiponectin is an adipocyte-derived, anti-atherogenic protein
that is found as a trimer, hexamer, or as a high-molecular weight
(HMW) complex (12—18 subunits) in human plasma, and which
plays a role in the regulation of glucose and lipid metabolism [1,2].
Treatment with recombinant full-length adiponectin has been

* Corresponding author. Tel.: +81 6 6879 3911; fax: +81 6 6879 3919.
E-mail address: iso@pbhel.med.osaka-u.ac.jp (H. Iso).

0021-9150/$ — see front matter © 2013 Elsevier Ireland Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.atherosclerosis.2013.04.014

shown to improve insulin resistance, hyperglycemia, and hyper-
lipidemia in adiponectin-deficient mice [3]. Furthermore, the HMW
form of adiponectin was shown to selectively improve insulin
resistance, and a low ratio of HMW to total adiponectin was found
to be a useful predictor of insulin resistance and metabolic syn-
drome in clinical studies [4].

However, epidemiological evidence for a protective role of adi-
ponectin against the development of type 2 diabetes and CVD has
been limited and inconsistent [5]. Several prospective cohort
studies showed that lower adiponectin levels were associated with
elevated risk of new onset of type 2 diabetes [6] and incident
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coronary heart disease [7]. In contrast, other studies have reported
weak or non-significant associations between low adiponectin
levels and cardiovascular disease (CVD) [8], particularly among
women [9,10] and the elderly [11]. Furthermore, high adiponectin
levels have been associated with an increased risk of CVD among
elderly people [12—14].

Taking into consideration the stronger association between
glucose abnormalities and CVD events among middle-aged adults
than in the elderly [15], we hypothesized that adiponectin levels
might also be more strongly associated with CVD events in middle-
aged adults than in the elderly. We examined HMW adiponectin
levels and the HMW/total adiponectin ratio, which have been
shown to be more closely related to insulin sensitivity than total
adiponectin [4]. We also hypothesized that adiponectin levels
might be more predictive of CVD among individuals with high
blood glucose levels, since fasting and non-fasting blood glucose
levels were shown to be associated with an increased risk of cor-
onary heart disease and stroke in Japanese men and women aged
4069 years [16,17]. In the present nested case—control study, we
attempted to clarify the association between adiponectin and risk
of ischemic stroke and coronary heart disease events among in-
dividuals with high blood glucose levels using 12.3 years of follow-
up data from approximately 16,000 individuals.

2. Methods
2.1. Study population

The Circulatory Risk in Communities Study (CIRCS) [18] and Ozu
Study [19] were prospective cohort studies of Japanese men and
women aged 40 years and older in communities across Japan.
Baseline surveys were conducted for the CIRCS from 1984 to 1992 in
the Ikawa, Kyowa, and Noichi Districts, and from 1996 to 1998 in
the Ozu Study. After exclusion of individuals with a history of stoke
or coronary heart disease at baseline, 15,566 individuals were fol-
lowed through the end of 2007 (192,181 person-years), and 263
ischemic strokes and 139 myocardial infarctions occurred among
these populations. Of these, we selected 79 ischemic strokes and 52
myocardial infarctions in individuals who had fasting glucose levels
>5.6 mmol/L or non-fasting glucose levels >7.2 mmol/L or who
took medication for type 2 diabetes. In 117 (89.3%) of these cases,
frozen blood samples at baseline were available for use in the
present study. Controls were randomly selected at a 2:1 ratjo
among participants with available baseline blood samples and
similar glucose levels, but without cardiovascular disease, and were
matched for sex, age (2 years), year of blood draw, fasting con-
ditions, and community.

To identify strokes and coronary heart disease events, medical
records were reviewed by trained nurses and physicians [20].
Incident strokes were validated based on the National Survey of
Stroke criteria [21], which require a constellation of neurological
deficits that present rapidly and persist for at least 24 h (or until
death). For each subtype of stroke, i.e. subarachnoid hemorrhage,
intracerebral hemorrhage, or ischemic stroke, a definitive diagnosis
was established based on data from computer tomographic (CT)
scans, magnetic resonance images (MRI), or autopsy.

Incident myocardial infarctions were confirmed in the medical
records using the criteria of the MONICA project [22], which require
electrocardiogram results, cardiac enzyme measurements, and/or
autopsy. On the basis of the combined findings available for review,
diagnoses of “definite myocardial infarction” and “possible
myocardial infarction” were made. In the absence of a diagnosis of
myocardial infarction, deaths that occurred within 1 h of onset
were regarded as sudden cardiac deaths.

This study was approved by the Ethical Committees of Ehime
University Graduate School of Medicine and University of Tsukuba.

2.2, Measurements

A self-administered questionnaire was completed by partici-
pants at baseline that included medical history, smoking and
alcohol consumption habits, and time since the last meal. Blood
pressure was measured on the right arm with subjects in a sitting
position after resting at least 5 min by a trained technician using a
standard mercury sphygmomanometer. Body mass index (BMJ, kg/
m [2]) was calculated as weight divided by height squared.

Subjects were considered to be fasting if blood was collected
more than 8 h after the last meal. Total cholesterol and triglycerides
were measured using conventional methods certified by the Osaka
Medical Center for Health Science and Promotion, a member of the
Cholesterol Reference Method Laboratory Network (CRMLN) [23].
Hypertension was defined as systolic and diastolic blood pressures
>140/90 mmHg or the use of medication to treat hypertension.
Hyperlipidemia was defined as total cholesterol >5.70 mmol/L,
triglycerides >1.70 mmol/L, or the use of medication to treat dys-
lipidemia. Type 2 diabetes was defined as a fasting glucose level
>7.0 mmol/L, a non-fasting glucose level >11.1 mmol/L, or the use
of medication to treat diabetes.

Total and HMW adiponectin were measured using an enzyme-
linked immunosorbent assay (ELISA) kit (SEKISUI Medical Co.,
LTD., Tokyo, Japan) [24]. The intra-assay coefficient of variation was
5.4% for total adiponectin (mean = 3.98 pg/mL) and 5.0% for HMW
adiponectin (mean = 1.08 png/mL). The lower limit for adiponectin
detection was 0.038 ng/mlL.

Covariates, including medical history, smoking status (current
smoker, former smoker, or never smoked), and regular alcohol
consumption (regular drinker, former drinker, or never drank) were
determined using a self-administered questionnaire. Use of medi-
cations for hypertension or diabetes mellitus (yes/no) was deter-
mined by the question, “Have the following conditions been treated
by physicians?” with hypertension, diabetes mellitus, and hyper-
lipidemia offered as potential responses.

2.3. Statistical analysis

With a mean of 12.3 years of follow-up time, person-years were
calculated as the period from the date of baseline to that of the first
endpoint (death, emigration, or loss) or until December 31, 2007.

Because of skewed distribution, total and HMW adiponectin
values were log-transformed in analysis. When comparing means,
medians, and percentages of variables between cases and controls,
the unpaired t test, the Wilcoxon rank sum test, and the x* test
were used, respectively. Odds ratios and 95% confidence intervals
(Cls) were calculated using a modified Poisson regression analysis
adjusting for matched variables of sex, age (continuous), and
community [25]. Furthermore, we constructed multivariable-
adjusted models using smoking status (current smoker, others),
alcohol consumption (regular alcohol drinker, others), and medi-
cations or past history of hypertension or diabetes (yes/no) as
covariates. A test for linear trends was also performed using median
values for total and HMW adiponectin grouped by quartile and
adjusted for the same covariates. We examined interactions be-
tween adiponectin levels and subgroups with an interaction term
(subgroup x adiponectin levels) using median values for each
quartile in the multivariable-adjusted model.

Statistical significance was assumed at P < 0.05. All statistical
analyses were performed using SAS software, version 9.2 (SAS
Institute, Inc., Cary, North Carolina, USA).
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3. Results

Table 1 compares established risk factors and adiponectin levels
in cases and controls with high blood glucose levels. Body mass
index was very similar between the groups. The prevalence of
diabetes was significantly higher among cases than in controls.
However, mean systolic and diastolic blood pressures and total
cholesterol were not significantly different between groups.
Furthermore, median levels of total adiponectin, HMW adipo-
nectin, and HMW/total adiponectin ratios were not different be-
tween the groups.

Table 2 presents partial Spearman’s correlation coefficients
adjusted for sex, age, and community in control subjects. Total
adiponectin, HMW adiponectin, and HMW/total adiponectin ratios
were inversely associated with body mass index, triglycerides, and
blood glucose. The correlation coefficients for total adiponectin,
HMW adiponectin, and HMW/total adiponectin ratio ranged from
0.747 to 0.965. The partial Spearman’s correlation coefficient be-
tween total and HMW adiponectin was 0.957 in case subjects.

Table 3 shows odds ratios for incident CVD among the second,
third, and fourth quartiles of HMW adiponectin relative to the first
quartile. Model 1 was adjusted for sex, age, and community. Model
2 was adjusted further for BMI, smoking, alcohol consumption,
hyperlipidemia, hypertension, and type 2 diabetes. There was no
significant association of total or HMW adiponectin with risk of
CVD.

When stratified by age (40—69 years versus 70—85 years)
(Table 4), the highest versus the lowest quartile of HMW adipo-
nectin was significantly associated with CVD events in the younger
age group (odds ratio = 0.33, 95% CJ, 0.13—0.83, P for trend = 0.055).
In addition, multivariable-adjusted models indicated that the as-
sociation of the highest quartile for HMW/total adiponectin ratio
with CVD events was also significant for individuals aged 40—69
years (odds ratio = 0.47, 95% CI, 0.22—0.98, P for trend = 0.047).

Table 1
Population characteristics among cases and controls.
Total Age groups
40—69 years 70—85 years
Case Control Case Control Case Control

n 117 234 70 132 47 102

Men, % 69.2 69.2 74.3 735 61.7 63.7

Age, years 68.2 67.7 62.9 62.4 76.0 74.6

Body mass 238 238 243 24.1 23.0 235
index, kg/m?

Systolic blood 1440 1419 144.4 142.6 1434 1411
pressure, mmHg

Diastolic blood 79.5 79.8 820 823 758 76.5
pressure, mmHg

Total cholesterol, 524 5.18 533 520 5.11 5.14
mmol/L

Triglycerides 1.54 139 1.79% 139 1.40 1.39
(median), mmol/L

Glucose (median), 8.60 8.21 8.71* 8.02 827 8.33
mmol/L

Hypertension, % 75.2 714 78.6 69.7 702 735

Diabetes, % 37.6% 209 48.6% 220 213 19.6

Dyslipidemia, % 69.2 62.0 7437 59.1 61.7 65.7

Current smoker, % 308 346 357 40.2 234 275
Current drinker, % 42.7* 52.4 42.9* 57.6 426 45.1

Total adiponectin 5.50 552 4.60 4.87 7.02 7.30
(median), pg/mL

HMW adiponectin 2.67 273 1.92 227 3.74 3.79
(median), pg/mL

HMW/total 0.48 0.50 0.45 0.47 0.53 0.51

adiponectin ratio

*P < 0.1, P < 0.05, iP < 0.01 versus controls tested in the conventional manner
according to the distribution of each variable, HMW: high molecular weight.

Table 2
Partial Spearman’s correlation coefficients adjusted for sex, age, and community in
controls (n = 234).

Total HMW HMW/total
adiponectin adiponectin adiponectin ratio
r P r P r P
Body mass —-0.298 <0001 -0.293 <0.001 -0246 < 0.001
index
Systolic -0.017 0795 -0.024 0.720 -0.044 0.505
blood pressure
Diastolic -0.023 0.725 -0.050 0.450 -0.100 0.131
blood pressure
Total cholesterol 0.042 0527 0.018 0.792 -0.034 0.604
Triglycerides -0465 <0.001 -0439 < 0.001 -0351 <0.001
Glucose -0.159 0.016 -0.136 0.039 -0.085 0.201
Total adiponectin 1.000 0965 < 0.001 0747 <0.001
HMW adiponectin 0965 <0.001 1.000 0.884 < 0.001

HMW/total 0.747
adiponectin ratio

<0001 0.884 <0.001 1.000

HMW: high molecular weight.

However, there was no association of any of the adiponectin
markers with CVD events among individuals aged 70—85 years,
although the odds ratios for the second, third, and fourth adipo-
nectin quartiles in this age group tended to be higher than that for
the lowest quartile. The interaction of the associations of age with
HMW adiponectin and HMW/total adiponectin ratio was statisti-
cally significant.

4. Discussion

This prospective study found no overall association between
total or HMW adiponectin concentrations and CVD events among
individuals with high blood glucose levels. However, we found
significant interactions between age groups for the associations of
HMW adiponectin and HMW/total adiponectin ratio levels with
CVD risk. In the 40—69 age group, the highest quartile for HMW
adiponectin and HMW/total adiponectin ratio had a decreased risk
of CVD events compared to the lowest quartile, but this association
was not seen among the 70—85 age group. To our knowledge, this is
the first prospective study to provide evidence that HMW adipo-
nectin may be a predictor of CVD events among high-risk middle-
aged individuals.

The Jichi Medical School (JMS) Cohort Study of Japan found no
association between total adiponectin concentrations and CHD [26]
or CVD events [27] in the general population. Overall weak asso-
ciations were also reported in British [9,11] and U.S. populations
[10,28], and in meta-analysis of these studies [8]; however, these
studies did not measure HMW adiponectin or analyze the effects
among age subgroups. In contrast, high HMW adiponectin levels
have consistently been associated with a decreased risk of incident
type 2 diabetes [6,29,30]. Indeed, adiponectin, and HMW adipo-
nectin in particular, is thought to play an important role in anti-
atherogenic and anti-inflammatory activity and to enhance insu-
lin sensitivity [31,32]. Therefore, an inverse association between
adiponectin levels and risk of CVD might be expected given these
properties of adiponectin [33]. Nonetheless, this inconsistency in
the effects of adiponectin on incident CVD is not fully understood
[5,34].

Adiponectin has a multimeric structure. Human adiponectin
mutations that inhibit multimer formation lead to impaired glucose
metabolism by abrogating the AMP-activated protein kinase
pathway [2]. In addition, peroxisome proliferator-activated recep-
tor (PPAR)-y agonist treatment was shown to increase the HMW/
total adiponectin ratio and to thereby improve hepatic insulin
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Table 3
Sex-, age-, and community-adjusted and multivariable-adjusted odds ratios and 95% confidence intervals for cardiovascular disease shown by HMW adiponectin quartile,
Quartile Trend P
Q1 (Low) Q2 Q3 Q4 {High)
Total adiponectin
Median {range}, ug/mlL 3.06 (1.90-3.85) 4,60 (3.86--5.51) 7.30 (5.52--8.80) 10.87 (8.81-23.73)
No. of casesfcontrols 32/58 27459 33/58 25/59
Model 1 1 0.85 (0.55-1.30) 0.96 {0.63~1.46) 0.77 (0.48-1.24) 0.39
Model 2 1 0.83 (0.55-1.26) 0.97 [0.64-1.48) 0.84 (0.51-1.38) 0.68
HMW adiponectin
Median (range}, pg/mlL 1.04 {0.32~1.56) 2.03(1.56-2.72) 3.67 (2.73-5.35) 6.75 (5.36-15.64)
No. of casesfcontrols 30/58 30/59 36/58 21/59
Model 1 1 0.96 (0.63~1.45) 1.06 {0.70--1.60) 0,70 (0.42-1.17) 0.15
Model 2 1 0.91(0.60-1.37) 1.06 {0.70-1.61) 0.75 (0.44-1.28) 0.34
HMW/total adiponectin ratio
Median (range) 0.32 (0.125-0.39) 0.43 (0.39-0.48) 0.53 (0.49-0.58) 0.64 (0.59~0.86)
No. of casesfcantrols 32/58 32/59 25(58 28/59
Model 1 1 0.98 (0.66~1.46) 0.81{0.52-127) 0.85{0.53-1.36) 0.39
Model 2 1 0.99 (0.67-1.48) 0.83 (0.53~1.28) 0.93 (0.57-1.51) 0.58

Model 1 was adjusted for sex, age, and community. Model 2 was adjusted further for body mass index, smoking, drinking, hyperlipidemia, hypertension, and type 2 diabetes.

HMW: high molecular weight.

sensitivity [31,32]. Therefore, HMW adiponectin and HMW/total
adiponectin ratio, but not total adiponectin, have been consistently
associated with increased insulin sensitivity and vasculoprotective
effects [35]. Since the present study showed that both HMW adi-
ponectin and the HMW/total adiponectin ratio were associated
with risk of CVD events, measurement of these multimeric forms of
adiponectin may be especially useful for prediction of CVD risk.
Regardless of the usefulness of HMW/total adiponectin ratio, it did
not have the advantage of HMW adiponectin measurement in
present study.

Of note, several prospective studies have shown that high adi-
ponectin concentrations were not associated with decreased risk of
CVD, but rather with a significantly elevated risk of CVD in elderly
adults [12-14,36]. This phenomenon was in part explained by N-
terminal pro-brain natriuretic peptide, a marker of cardiac
dysfunction in the elderly, which is positively associated with
adiponectin concentrations [37]. It is known that adiponectin levels
increase with age. A decline in renal or cardiac function may be
associated with the increased adiponectin levels seen in elderly
people [14,38]. Furthermore, recent studies have revealed that
adiponectin plays a role in preventing endothelial progenitor cell
senescence by inhibiting the ROS/p38 MAP kinase/p16™K4A

signaling cascade and contributes to endothelial repair in response
to vascular damage [39]. These functions of adiponectin support the
positive association between increased adiponectin levels and
cardiac dysfunction or cardiovascular stress as indicated by
increased NT-proBNP [5,14,37]. In the present study, moderate to
high levels of HMW adiponectin in elderly adults tended to be
associated with an increased risk of CVD, which may support the
notion that elevated adiponectin is caused by cardiac dysfunction
or other aging processes [34].

Additionally, we did not find the interaction association of adi-
ponectin levels with sex. When stratified by outcomes, i.e. ischemic
stroke versus myocardial infarction, multivariable-adjusted odds
ratios of total and HMW adiponectin for ischemic stroke seemed to
be decreased, whereas those for myocardial infarction was level or
slightly increased. However, because of less myocardial infarction
cases, it was not clear that the association of adiponectin levels was
different between ischemic stroke and myocardial infarction cases.

Although we conducted a community-based prospective study
with an extensive 12.3-year follow-up of 15,566 individuals and
were able to examine different adiponectin isoforms, this study had
several limitations. First, 75.5% of our blood samples were collected
under non-fasting conditions, although adiponectin levels were not

Table 4
Multivariable-adjusted odds ratios and 95% confidence intervals for cardiovascular disease shown by HMW adiponectin quartile and stratified by age and body mass index.
Age group Quartile Trend P Interaction P
Q1 (Low) Q2 Q3 Q4 (High)
Total adiponectin
4069 years No. of cases/controls 28/41 16/37 18/33 8/21
Multivariable-adjusted OR 1.00 0.58 (0.36—0.95)} 0.71 (0.43~1.17) 0.64 (0.30~1.34) 031 0.11
70—85 years No. of cases/controls 4/17 11/22 15/25 17/38
Multivariable-adjusted OR 1.00 1.70 (0.59-4.83) 1.86 (0.67—5.18) 1.48 (0.53—-4.11) 0.88
HMW adiponectin
40—69 years No. of cases/controls 26/39 17/40 22/30 5/23
Multivariable-adjusted OR 1.00 0.54 (0.33-0.88)¢ 0.74 (0.45-1.21) 0.33 (0.13-0.83)1 0.055 0.047
70—85 years No. of cases/controls 4/19 13/19 14/28 16/36
Multivariable-adjusted OR 1.00 2.49 (0.88—7.00)" 1.92 (0.68—5.46) 1.68 (0.61~4.68) 0.89
HMW/total adiponectin ratio
40--69 years No. of cases/controls 25/34 20/43 15/27 10/28
Multivariable-adjusted OR 1.00 0.58 (0.37--0.92)1 0.66 (0.39--1.10) 0.47 (0.22—-0.98)1 0.047 0.018
70—-85 years No. of cases/controls 7124 12/16 10/31 18/31
Multivariable-adjusted OR 1.00 2.21(0.98-5.02) 1.16 (0.48-2.75) 1.71 (0.72~4.05) 0.57

*P < 0.1, tP < 0.05. Odds ratios were adjusted for the same variables as model 2 in Table 3. HMW: high molecular weight; OR: odds ratio.
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significantly different among fasted and non-fasted control sub-
jects. Second, several covariates related to adiponectin levels such
as the use of diabetes medication which may have influenced adi-
ponectin levels were not fully examined in the present study.
Analysis of waist circumference, an indicator of central obesity, and
body composition, which can be used as an indicator of sarcopenia,
physical activity, and HDL cholesterol levels may have enhanced
our study. Third, we selected study subjects by using the cut-off
points of fasting glucose levels >5.6 mmol/L and non-fasting
glucose levels >7.2 mmol/L. For this non-fasting glucose point,
we used the value which was lowered from >7.8 mmol/L, which
was defined as postmeal hyperglycemia [40], in order to widely
detect individuals with the early stage of glucose intolerance. When
we re-analyzed after the exclusion of cases (n = 20) having 7.2—
7.7 mmol/L of non-fasting glucose levels, we confirmed that this
result remained unchanged. Fourth, our results were limited to
individuals with hyperglycemia. Further investigations to deter-
mine whether or not our results are applicable to individuals
without it would be more interesting. Finally, because of the small
number of events, analysis of the subgroups was limited. Although
we calculated risk among subgroups, the 95% Cls in those groups
were relatively wide due to the smaller number of cases. To accu-
rately estimate risk in these groups, a larger study population is
needed.

In conclusion, our study showed that higher HMW adiponectin
was associated with decreased risk of CVD among middle-aged adults
with high blood glucose levels. Therefore, individuals with lower
levels of HMW adiponectin are needed to be a more strict glucose
control and lifestyle modification in a clinical manner. Our findings
suggest that measurement of HMW adiponectin is a useful predictor
of CVD among high-risk individuals with glucose abnormalities.
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O pEEE : ZeiERF M FEE = 110me/d]l ¥ 72132 IERF M = 140me/dl F 7o 133 FEH
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&8t p9

@v =X MNEEEE BMI O
BITREEICBNT, v 2 MNEBEK(em) & BMI (kg/m? DFEBIRE 2 b ONWCHEARIIUTOEY T, Bkl
HIZEHE OB FEMICEE (p<0.001) ThoTz.
B r=0.84820, V= * FAREE=2.35285*BMI+28.19663
ik - r=0.75632, 72 NEAHE=2.26297*BMI+27.44627
BEXRLY, £EBMIICHET 2 VX FEABERXTEROL Y ICEHENTE.

B T
BMI 22 25 30 22 25 30
EBMICXET A2V IANEEE 80.0 87.0 98.8 77.2 84.0 95.3

@UArEABEL I RZ 777 ¥ —EROEG

7T X MNEABESEMT AN, AEZRY vy Ru—bn R 7 7577 ZF—0 (FEEHAREHHE) 72
BNCY RS 777 4 —ERBEOFEBRFARENGITEM Lz, FHI R 77 7 7 —BN 1 2B2 57X AR
BEOAT ) — 2B TIZ 80-85cm 25, KM TIE 90-95cm 225 ThH Y, PIBEERE bR - E(EEAN
FlEamst 94 : 794-809, 2005) & 1FIFAE LT,

72, V=X MEABEERENTAIZHEN, AZRY v I/ Fua—b0Y R0 77 72— (ERE - BER
® o MERE) © 2 5L ERERET 2FEHFEEA Y XHITEFRAIZEF L, pfortrend B & & $12<0.001 TH
277,

k¥ AZRY I RFa—ADY AT T 77 B—

OmERME : MEfE=130/85mmHg F 7= 133k T

OIEE RS : PP (TG =150mg/dl ¥ 721X HDL-= L 25 v — /L (HDL-C) < 40mg/dl

QbR g - ZZRERF MFEE = 110me/dl 7213 FEZSRERE MHE(E = 140me/dl 7 (3R piRiE
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Bk pl10

VTR MNABELAZRY) vy 7 Fa—2DFE VR 77 08— VA 77 7 7 —HEREOEE

FBk
} YRHTPIS—2BRLE (YRS T7HS—2MBELE IR D7 H5—2MBEL E
<70 669 0.53 60 7.8 1.00
70-75 1511 0.72 229 15.0 1.92 (1.42-2.60)
75-80 2672 0.86 537 20.3 2.77 (2.09-3.67)
80-85 3874 1.07 1140 29.7 4.62 (3.51-6.09)
85-90 3752 1.31 1506 401 7.38 (5.61-9.72)
90-95 2245 1.48 1096 48.6 10.5 (7.91-13.8)
95-100 961 1.67 568 58.8 15.8 (11.8-21.3)
2100 531 1.83 346 65.5 21.2 (15.4-29.3)

DI ANEBREADR) 7 FO— LD
FYRDT 7 02— (B M)

2.0
1.8

1.6

1.4
1.2

1.0

0.8
0.6
0.4

|

0.2

I+ EFEE(em)

il

70-75 75-80 80-85 85-90 90-95 95-100

2100

25

DIXANEBRE)VRIIPIE—ERD
Ay XL (B%)

20

15

10

<70 70-75 75-80 80-85 85-90 90-95 95-100

7 TXEEEFK(cm)

=100
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BH-pll

DA MRAERELAZIR) v I R —bDEB VR I T7 7 7 B8 VAT 777 Z—EFHDES

ok
e = )— 5 s |VRVTFOE—2EUE VR T7I5—2BLLE (VR YT7I5—2{EL L
<70 2794 0.49 162 8.0 1.00
70-75 3063 0.60 315 11.8 1.81 (1.48-2.20)
75-80 3306 0.69 446 14.1 2.33 (1.93-2.82)
80-85 3233 0.82 622 18.8 3.33 (2.77-4.00)
85-90 2575 0.96 695 254 4.86 (4.05-5.84)
90-95 1551 1.06 485 28.8 5.69 (4.68-6.91)
95-100 739 1.22 300 37.5 8.28 (6.64-10.3)
=100 499 1.34 225 42.6 10.5 (8.26-13.4)

DI AMEBREEAZR ) 7 FO— L0
Y RO T 7 02— 8 (FH)

<70

T I T T T

70-75 75-80 80-85 8590 90-95 95-100 =100
DI EREE((Em)

25

20

ik

10

DIRMNEBREEYRIDFHE—KTED
Av XL (Zi)

<70 70-75 75-80 80-85 85-90 90-95 95-100 =100

) TXEEE(Ccm)

v BT o




k- p12

[EIE DN 2, MBI 40-54 K8 & BH—T4 D 2 >DOHF AV — b CTEM L7z, Bicr bz, 55—174
ROBETIL 4054 EOREL R LT, v X MNAWMER LV NZNWDT IV =LY A7 77 72— )

A7 77 7 A —ERE OBIE ML T ey, ZECRs W TE OB Ch o 7.

Bk
— YR D7 5—2{BL L\ YR TP 08— L[V RO T77 052 1
40-548
<70 329 0.41 19 5.9 1.00
70-75 827 057 93 11.5 2.08 (1.25-3.47)
75-80 1555 0.73 248 16.0 3.08 (1.90~-4.99)
80-85 2213 0.92 524 238 5.06 (3.15-8.13)
85-90 2064 1.20 733 354 8.91 (555-14.3)
90-95 1156 1.39 514 443 12.9 (8.01-20.8)
95-100 491 1.65 286 58.0 225 (13.7-37.0)
2100 302 1.85 204 67.6 34.3 (20.3-57.9)
* &t 8937 2621
55-741
<70 340 0.70 41 11.9 1.00
70-75 684 0.90 136 19.8 1.82 (1.25-2.65)
75-80 1117 1.03 289 259 2.56 (1.80-3.65)
80-85 1661 1.26 616 37.1 4,34 (3.08-6.10)
85-90 1688 1.44 7713 458 6.21 (4.42-8.73)
90-95 1089 1.59 582 53.5 8.46 (5.97-12.0)
95-100 470 1.70 282 60.0 11.0 (7.58-16.1)
2100 229 1.80 142 62.1 12.0 (7.88-18.3)
* &t 7278 2861
pegis
_ YR I7HO 52U L VR TP o542 U L YR T7O—2fE UL
DIXEEE(Cem) BHTI)—OAE | FHIRIT7H5—H DA B A% S BAy T
40-5418
<70 1733 0.29 54 3.7 1.00
70-75 1786 0.36 89 5.3 1.57 (1.11-2.22)
75-80 1723 0.43 130 7.6 2.38 (1.71-3.29)
80-85 1462 0.60 158 10.5 3.37 (2.45-4.64)
85-90 968 0.73 162 16.1 5.46 (3.96-7.52)
90-95 506 0.88 118 22.4 8.03 (5.70-11.3)
95-100 207 1.10 67 315 12.8 (8.53-19.1)
=100 155 1.27 62 39.4 18.6 (12.2-28.4)
* &&t 8540 840
55-748
<70 1061 0.66 108 10.4 1.00
70-75 1277 0.83 226 17.9 1.90 (1.49-2.43)
75-80 1583 0.93 316 20.2 2.22 (1.75-2.80)
80-85 1771 1.02 464 26.2 3.13 (2.50-3.92)
85-90 1607 1.16 533 33.1 4.35 (3.47-5.45)
90-95 1045 1.23 367 34.8 4.70 (3.71-5.95)
95-100 532 1.38 233 433 6.71 (5.15-8.73)
=100 344 1.48 163 4741 7.85 (5.87-10.5)
* &t 9220 2410

~

58 ~




