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TOMERR I\ TS Lc EOREEER T
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B & A v A Y VI & OB E & IR O X
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THD 3 5B TR 924G L, H
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5 S

30~595% 60~ 7955, 30~ 597, 60~795%
ERS .104 .004 .009 .033
IMAEERE L3247 L194%%* L379%F* .37k
BMI .509%** .385%** .334%** .333%%*
Y eAM by, FH 491 ¥ .298%** 196%** .246%F*
FIEEH .153%** .042 .204%** .066
TR F — —.023 —.050 .004 .018
b0 117 .006 —.033 —.117
HIFRERS L139%* .049 —.019 —.109
—{Hi A ELFNAE RS .100 —.014 —.049 —.120
S g RIR G .058 —.046 —.029 —.069
B2 VAT e — 149%* .038 —.014 —.019
BE .051 .020 .091 126%*
7eiEE 156%** .070 —.004 .026
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*£5 BABEEROXSFNCLZI=A v AV VEEDFHE
—WEARRBRC X A ERRE B LicH R 5 58—

5 T
30~597% 60~797%% 30~597%% 60~79%%
EiEERL - (BE, PEELLE) 78.1 70.1 76.3 74.3 66.8 68.0 77.7 62.2*
ERER) (feL, 1Y) 72.1 71.7 72.8  78.2 67.9  65.0 77.9  75.3
REFEAIRRAR - (7eL, HY) 70.9 94.8%*  73.1 82.0 66.2 81.7**  73.1 90.8***
REEE - (=L, H9) 84.7 68.9%** 796 72.5 — —
WL EE (=L, ®9) 79.0 66.6*** 81.4 65.2%** — —
(uU/mi-H)
o 4 VA VERITHBELREY AV CESEOEZOBRELX T, WEBRL TR,
c BEERE (tBE) *:p<.05, *:p<.01, **:p<.001
F£6 A VAV VEREEEEET AERICOWTOBREEERIRSHT
—MEARRBRC X AERRBRA YR LSk % 55—
% T
30~597% 60~795% 30~597%% 60~797%%
B pfE B pfE B pfE B pfE
BB .169 <.001 .123 .004 .306 <.001 .304 <.001
BMI .337 <.001 .347 <.001 .229 <.001 .246 <.001
AL by TH .187 <.001 — — —
KRR — — .103 .006 —
ERzvATr—L 127 <.001 — — —
[ FE A AR R — — - 115 .008
ARESE —.168 <.001 — — —
B2 g —.105 .005 —.158 <.001 — —
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cey T, KRR, AIEEBRE, AR, Btz vaTe -1, EE,
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mg H & AT,

o REFEFIRA, SKEEE, WETEEL (0, Y 1, LEEDRETEE 0, PEEDE 1 2HAV,

-1 ([X”H%)o
vV £

4 v A Y VIEPiHEIL Glucose clamp technique?
YHAVCCTEEMCIEI RS2, FREVEHTH
D BEFHIBTIE TR ZE IR £ 7213 OGTT Ry MfiL 1
A VA AMENEDOIFEE LTHWbRD Z &N
S\ MEA VA Y VEE ILERE & Glucose

clamp technique % W CTHEIE Lic A v 2 ) VI
itk & i, FEARREBC X % HEH BEIRR
EELLVECOWTEVHEEL DS 2 LS
RT3, AR TIEA v A ) VEIRER RS
BICHDZ EDNTEHIFEE LTS VA ) VER
ERUA VA VEPIEDIREL L CoHielT
STt BERBOBEICOWTIL, 24RREIEWH
Lk & DHEIC X » TRBIZE TR e A RERUR
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B3 Body Mass Index &7 = A b + b o THD 345K
BOEA G RIA v A ) VEEBOAE
SEHfE

—HEARRBRC X 5 ERRE L RN Lo Bic k1T 55

i—

(uU/ml-H)
120

— B8 - 30~595% —
BM1:p<. 001, WHR:p<. 001

100 §
80 -

100 ¢ — 5 - 60~79% —

BMI:p<. 001, WHR:p

80 |
S
v 60 L
R
Uy 40
>~ 100 — 4 - 30~595% —
[i:1] BMI:p<. 001, WHR:p=. 038
B 8

100 — % - 60~795% —

BMI:p<. 001, WHR:p=. 022

80

60

40
WHR /v s X 1\ . N Mh o X
BM I I th X

+ BMI : Body Mass Index, WHR : 7 = A b

AN, R, K3 SR X ARG E R,

- BREREISBSIC L 5,

- R ACEHR

5 - 30~595% : MBEMERE, B = Vv AT -1, KA
BE, wEEE

B - 60~795% : MBETRE, BLEEEIE

7 - 30~598% : MIEERE, HIEEH

7 - 60~795% - MMETRE, MFEAIIRAE

e, 7H

EFERC L v FEEBEREY 7 ) IERECHEE C
EHTEHRTER LT BY),

KRR BT AR DOSLRIIBLTEL LT
TEV STV, L L, ZRELRZZE
TV — AR L DB LCER, BRRER
L OPEREEB OB, B3, BRI 54
HCRBERCHER TES AL &2 THER
LTk 02, [HROMREHTHER/NZL, Lk
o> TR TH LW CERIbIEOTHER—
BReBULsbDEEZBRS,

B VA Y VIME DI O\ TR B —

F43E  BALERS

g5 5927

hich Dhiel, GEOE 2 DRFBENIEE &
BT — 2 RRECEDEEL S,

OGTTHDA v AV v{Ex MEEECH LT
vy M5 E HVE] MERT L THRK
@ Starling Rl EafT o, W OohDHE
BB, BAANCE TS FREOBAR 2 RT
T EDAMRCHER S, BRI\ T,
OGTT = X 2 HEVHERFE D & D TAEH
5 B % MRS A3400 mg/di-H Ll EofE ¢
XA VA VEBESHEE LREL EOF 5 7 e
v P INBREEIFEB A TH >, WHO
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SERUM INSULIN DISTRIBUTION AND THE RELATIONSHIP
BETWEEN ENVIRONMENTAL FACTORS AND SERUM INSULIN
LEVELS IN A JAPANESE URBAN POPULATION

Atsushi TERAO*

Key words: Serum insulin, Oral glucose tolerance test, Cardiovascular risk factors, Waist/hip ratio, Urban popula-

tion, Epidemiological study

An epidemiological study was conducted to investigate the distribution of serum insulin and the relation of en-
vironmental factors to serum insulin concentrations in an urban population.

In 1992 and 1993, 75 g oral glucose tolerance tests (OGTT) were performed and serum insulin concentra-
tions determined for 2,147 subjects aged 30 to 79, randomly selected from residents of S-city in Osaka Prefecture. The
subjects had received a health examination for cardiovascular disease at the National Cardiovascular Center.

Median values of area under the insulin curve (AUIC), which is an index of insulin resistance, were similar
for men and women, but were higher for older than younger women. Sex and age specific estimated upper limits of
AUIC were set at the 95 percentile level of AUIC for the subjects without a history of stroke or myocardial infarction,
and who did not have diabetes mellitus, obesity, hypertension, or dyslipidemia. Prevalence of hyperinsulinemia in the
subjects was about 10 to 16%. The sex and age specific proportion of obesity, hypertriglyceridemia, hypo-HDL-
cholesterolemia, and hypertension was higher for hyperinsulinemic than normoinsulinemic subjects.

Relation of AUIC to obesity, dietary intake, physical activity, alcohol consumption, cigarette smoking, and
antihypertensive drug use was examined in 2,039 subjects who were diagnosed as non-diabetic by OGTT. Of the en-
vironmental factors analysed, body mass index alone correlated independently with AUIC for all sex and age specific
classes. For men aged 30 to 59 the waist/hip ratio correlated independently and positively with AUIC. This indicates
that control of obesity, especially of upper-body obesity or visceral type obesity, should be considered important for im-

provement of insulin resistance.

* Department of Preventive Medicine, National Cardiovascular Center
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