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EFFECTS OF AEROBIC TRAINING ON VISCERAL FAT AND
GLUCOSE METABOLISM IN OLDER ADULTS

YOoICHI HAYASHI, KIYOJl TANAKA, HIROHITO SONE and SHINYA KUNO

Abstract

Excess accumulation of visceral fat is reported to promote insulin resistance. However, it is
not known whether or not insulin resistance improves without reducing visceral fat. Recent
studies have reported, however, that exercise can improve insulin resistance. The aim of this
study was to examine the effects of low-intensity exercise training on insulin resistance and
visceral fat. Participants were 26 older adults, aged 63.9x3.9 years, who were divided into two
groups based on visceral fat area (VFA, cmz) measured by X-ray computed tomography. Eight
men (153.4+49.4 cm?) and 5 women (151.9445.5cm?) were classified as having a VFA of 100
em? or more (VFO group), and 6 men and 6 women as having less than 100 em? (C group). After
a 14-week exercise training program, VFA in women of the VFO group was significantly reduced
(126.3+40.0cm?) : though it did not reach 100 em?. However, homeostasis model assessment
(HOMA-IR), an index of insulin resistance, significantly improved from 4.6+1.9t0 2.2+1,1
among women in the VFO group. These data suggest that improvements in insulin resistance for
women with relatively high VFA are weakly associated with exercise-induced reductions in VFA.
Based on these results, the activation of skeletal muscle with physical activity has the possibility
of being independently associated with an improvement in insulin resistance without a significant
decrease of VFA.

(Jpn. J. Phys. Fitness Sports Med. 2005, 54 : 305~314)
key word : insulin resistance, gender differences aerobic training, visceral fat (VFA),
glucose metabolism
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Table Physical characteristics of subjects and measured variables.

Male female

M-VFO group M-C group F-VFOgroup F-C group

n=8 n=6 n=5 n=6
Age (yr) 67.6+3.7 65.4+2.9 614134 61310 + M-vFOgrow
r (60-71) (61-70) (59-66) (60-62) >M-VFO group, F-C group
Hei ght B i} t M-VFO group, M-C group > F-C group
165.3+6.0 166.7%£55 152.61+3.0 155.1+45 M-VFO group, M-C group
(cm) > F-VFO group
Weight pre 68.0+4.7 64.5+10.2 60.6+6.4 55.8+5.5 t M-VFO group > F-C group
(kg) post 67.4+54 65.7+10.7 58.8+6.2 §5.1+55  # pre>post
BMI pre 249+1.3 236128 26.0+2.1 23.2+15 4 pre> post
(Kg/m2) post 247£1.6 23.5+25 253124 228%+1.2
HDL-C pre 58.21+19.5 62.2+16.0 57.0£10.6 65.5+188 NS
(mg/dl) post 59.91+19.8 64.51+20.1 58.41+16.7 65.31+14.8
LDL-C pre 107.3116.5 122.3+£29.2 137.61£23.0 152.0%38.7 + F-C group>M-VFO group

(mg/dl) post 99.0+19.8 120.0+19.7 13341339 136.8126.2 # pre>post
HbAlc pre 6.6+2.2 52406 5.240.2 5.1+0.2 + M-VFO group > FC group
(%)  post 59+0.8 52407 51403 51402
V0, at VI8 427454 449462 4524102 521465 NS
(%)
energy
expenditure 1458+21.3 140.0+28.3 118.6+189 127.9+24.0 NS

(kcal/40 min)

Values are expressed as mean £ SD
BMI : body mass index

+ Main effects : group (P<0.05)

# Main effects : timing (P<0.05)
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TIE, EEMNAIL L o T VFA 29 8HElE T TR
T4 VR VR T RSENEONS
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14.611.9) EEZONDIRENS, NMAKIZIER
oy rta—LaEns L)l ho- e SR
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HOMA-IR #%, /A% T33.8+£3.3L 14 v R VK
WD EbNBEY 2R LT, T, sk
EZ LN T/ VFA 254 v A YKt E2 ERT
BEVIHEOMERY L KT AR TH .
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AU RMOFEEEDITHIENTEL,. RIFfFET
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6.0 - Main effects: group (P < 0.05), 160 - Main effects: group (NS),
timing (NS) timing (NS)
55 ~l Interaction: (P < 0.05) ] Interaction: (P < 0.05)
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Main effects: group (NS), i .
20 -  timing (P<0.05) 170 ] Main effects: %ﬁﬁ({ﬂ'o.og
18 Interaction: (P < 0.05) 160 .{\ Interaction: (NS)
————— ---17.0kU/mk----=---%2 .
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180 - Main sffects: group (P < 0.05), 200 - Main effects: group (P < 0.05),
- timing (P < 0.05) . timing (NS)
1604 Interaction: (P < 0.05) 180 - Interaction: (P < 0.05)
140 180 4
1 140 |
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E { E 120
Qo o
100 100
80 80 - I I
60 60 4
40 40 —_—
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—O— F-C group —@— M-C group

—|{— F-VFOgroup —— M-VFO group

Figure Effects of aerobic exercise training for 3 months on HOMA-IR, HOMA- /3, fasting
concentration, fasting glucose concentration, visceral fat area and subcutaneous fat area.
%1 The upper limit of the nomal HOMA-IR level®”
2 The upper limit of the nomal for the fasting insulin concentration®
%3 The diagnostic value of fasting glucose for diabetes®?
¥4 The defining criteria of the visceral fat obesitylz)
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