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ABSTRACT

The purpose of present study was to investigate the effect of long-term behavioral
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modification program using exercise and/or diet therapy for 12 to 24 months on insulin
resistance syndrome or metabolic fitness in 33 Japanese male subjects (52.5 £+ 11.1 y.o0.)
with impaired glucose tolerance (n=11) and type 2 diabetes mellitus (n=22). After
intervention trial in whole groups, body mass index (BMI), visceral (VFA) and
subcutaneous fat area (SFA) evaluated by CT scan, and fasting plasma insulin (FIRI)
levels were significantly decreased, while estimated maximal oxygen uptake (VO,.y)
was significantly increased. The physiological and biochemical parameters in good
compliance group (GCG;n=17) was compared with those in poor compliance group
(PCG; n=16). No significant difference in every parameters at baseline were observed
between both groups. In GCG after intervention trial, VO,,, and high-density
lipoprotein cholesterol (HDL-c) were significantly increased, and BMI, FIRI, area
under the curve for glucose (AUCPG) and for insulin (AUCIRI) during 75g oral
glucose tolerance test (OGTT) and insulin resistance score evaluated by HOMA
(HOMA-IR) were significantly decreased. In PCG, although both Vo,,,,, and HDL-c
levels were significantly increased, obesity indices and glucose metabolism did not
significantly change after long-term intervention trial. Intervention trial did not altered
resting systolic and diastolic blood pressure in both groups. Change of log FIRI is
significantly associated with changes of BMI (r=0.380) and SFA (r=0.410). The
change of total cholesterol (TC) is significantly associated with changes of BMI
(r:O.I394), VFA (r=0.515), V0o (r=-0.411), log FIRI (r=0.474), and AUCIRI
(r=0.483). The change of TC/HDL-c ratio is significantly related to change of VFA
(r=0.414) and HOMA-IR (r=0.412). The changes of TG is significantly related to
change of HOMA-IR (r=0.539). These results suggest that this program used in long-
term intervention trial is useful for the improvement of insulin resistance syndrome or
metabolic fitness in Japanese male subjects with glucose intolerance.
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%1 Physical and biochemical characteristics
at baseline (n=33)

‘Baseline

Age (years) 525 +11.1
Weight (kg) 673 +134
Body mass index (kg/m?) 244 +4.0
Waist to hip ratio 0.94 +0.04
Body fat (%) 18.7 + 3.8
Subcutaneous fat area (cm?) 138.7 +71.0
Visceral fat area (cm?) 156.5 +45.0
Vopmax (mélkg/min) 34.6 +£5.3
Fasting plasma glucose (mg/d¢) 131.8 +32.0
Fasting plasma insulin ( ;,U/m¢) 7.1 +6.6
Classification of DM (JDS 82)

IGT (%) 33.3(n=11)

NIDDM (%) 66.7 (n=22)
Alcohol yes (%) 72.7(n=24)

no (%) 24.2(n=8)
Smoking yes (%) 42.4(n=14)

no (%) 51.5(n=17)

Values are mean + S.D,
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5% 2 Changes of some physical charcteristics, and lipid and
glucose metabolism before and after intervention

before after

Age (years) 528 = i 53.5 £ 111 *
Weight (kg) 67.3 + 13.4 66.0 = 13.8 *
BMI (kg/m?) 24.4 £ 40 239 *+ 4.1 *
WHR 0.94 £ 0.04 0.94 + 0.05
% fat 18.7 £ 3.8 183 + 4.8
SFA (cm?) 138.7 £ 71.0 131.2 + 73.1 *
VFA (cm?) 156.5 £ 45.0 142.8 = 48.8 *
Vopmax  (mé/kg/min) 34.6 £ 5.3 37.1 £ 5.0 *
FPG (mg/d¢) 131.8 + 32.0 130.3 = 30.1
FIRI (p U/mE) 7.1 = 6.6 57 £ 6.8 *
HOMA-IR 24 £ 28 2.1 = 34
Insulinogenic index 0.20 = 0.20 0.21 = 0.21
AUCPG (x U/mé/h) 602.6 = 167.3 579.1 £ 160.4
AUCIRI (g U/mefh) 87.3 * 46.6 802 = 534
TC (mg/d?) 216.3 * 325 2139 £ 574
HDL-c (mg/d¢) 458 = 124 51.5 = 136 *
TG (mg/dé) 156.4 = 752 153.5 £ 745

~ TC/HDL-c 50 £ 1.3 41 % 1.5 *
Values are mean = S.D. *:p<0.05

BMI ; body mass index, WHR;waist to hip ratio, % fat, body fat, SFA;subcutaneous fat area,

VFA;visceral fat area,Vo,,,;maximal oxygen uptake, FPG;fasting plasma glucose,
FIRI;fasting plasma insulin, HOMA-IR;insulinresisitance score by HOMA AUCPG;area
under the curve plasma glucose, AUCIRI;area under the curve insulin, TC;total

cholesterol, HDL-c;HDL-cholesterol, TG;triglycerides.
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#F 3 Changes of some physical charcteristics, and lipid and glucose metabolism before and after
intervention in good (GCG) and poor campliance groups (PCG)

GCP (n=17) PCG (n=16)

Before After Before After
Age 534 %+ 13.0 545 + 13.0 * 514 £ 90 524 = 9.0 #*
Weight 66.8 £ 7.0 644 £ 7.8 * 67.8 = 182 67.7 £ 18.3
BMI 239 £ 2.0 23.0 £ 24 * 248 £ 54 248 £ 54
WHR 095 £ 0.04 0.93 + 0.05 * 0.94 £ 0.05 0.95 + 0.04
% fat 184 *+ 34 17.0 £ 3.6 * 19.1 + 43 18:9 A 57
SFA 138.0 + 355 1243 £ 40.6 * 139.6 * 98.6 138.1 &= 96.5
VFA 1540 = 414 127.3 + 404 * 159.3 £ 50.1 1583 = 52,6
V0omax 343 £ 4.1 373 £ 45 B 350 £ 6.5 36.8 £ 5.6 .
FPG 1246 £ 37.1 114.4 £ 14.7 139.4 + 244 1472 = 334
FIRI 6.7 £ 3.1 42 £ 22 * 7.5 £ 9.1 74 + 94
HOMA-IR 22 * 16 12 £ 06 * 27 £ 38 3.0 &£ 47
Insulinogenic index 0.20 £ 0.17 0.27 £ 0.27 0.21 £ 022 0.14 = 0.10
AUCPG 571.7 + 188.9 487.1 = 102.8 653.5 £ 1394 676.8 = 154.4
AUCIRI 952 £ 51.9 787 £ 36.8 789 £ 402 819 = 68.0
TC 2104 £ 333 202.7 £ 76.6 2223 * 315 2244 = 303
HDL-c 428 £ 10.3 48,6 £ 114 489 =+ 139 546 £ 155 ¥
TG 1479 = 714 1432 £ 80.3 165.0 £ 80.3 1653 = 694
TC/HDL-c 51 £ 1.1 41 %= 1.6 49 = 14 44 £ 12 #*
Values are mean £ S.D. #:p<0.05

GCG;Good compliance group
PCG;Poor compliance group
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OMICEEZEHE%, TGH X U TC/HDL-c ®
ZALEIZIE, Wh b HOMA-IR 21L& & O
CEBRZEAMMEEZREDT:.

H2BIUR3 I, ZRENGCCH SV
PCGODAYE) v 274 v b2 ABHOETLE

PCGIZHRGCG DR EWT & SHEMIZHFIT
5.

x5 Relationship between changes in lipid metabolism
and changes in insulin vesistance indice (n=33)

, _ s ATC AHDL-c ATG ATC/HDL-c

ANRL T =T FHELLTRLTVWS, A/8L 55— AlogFIRI® 0474 * -0.126 0341 0311

k A AUCIRI 0483 * -0.047 0.072 0.139
Thsb. RMAATET I AL 5HBFEOREEIX #:p<0.05

# Log-transformed for statistical testing.
# 4 Relationships of changes in lipid and glucose metabolism
to changes in obesity indice and Vo, (n=33)
. A BMI A% fat A SFA A VFA A VOomax
A FPG -0.077 -0.003 0.027 0.005 0.099
A 10gFIRI # 0.380 * 0.159 0410 * 0.234 -0.204
A HOMA-IR 0.095 0.070 0.270 0.095 0.043
A AUCPG 0.204 0.095 0.132 0.173 -0.030
A AUCIRI 0.236 0.019 0.140 0.295 -0.095
ATC 0.394 * 0.042 0.212 0.515 * -0.411 *
A HDL-c -0.036 -0.048 -0.026 -0.262 0.172
ATG -0.120 -0.017 0.096 -0.219 0.030
A TC/HDL-c 0.294 0.115 0.284 0.414 * -0.339
*:p<0.05
# Log-transformed for statistical testing.
Weight (%) BMI (%) WHR (%) SFA (%) VFA (%)

|
*

| E—
*

Comparison of the improvement in

1

HOMA-IR (%)

*

AUCPG (%)

GCG (n=17)

B rcG n=10

| A
*

good (n=17) and poor compliance groups (n=16)
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Profile of Metabolic Fitness

Group : GCG (n=17) Mean age : 53.4 % 13.0y.0.
Before after
AR BMI
2o i fiakER
LEE

1204 B3 M 4E YA beyTH
MR 9 Pe.
"'o “ﬂ.,
L 2 S ; _

“ ‘ WIRERBS TN

E R
M

B2 B i IEES
1 2RV ik gaLa5n-)
160 P
AETOE ~Atc HOLOL ZFH-J
AMER
AR E AR
HERHA M E

B2 Change of metabolic fitnessin good compliance group

Profile of Metabolic Fitness

Group : PCG (n=16) Mean age : 51.4 +9.0 y.o.
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