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It is well known that exercise is good for diabetics or obese men, because it not only controls the body
weight but also improves the metabolism. But mechanism of the exercise therapy has never been studied in
detail.

This study was performed to establish the biochemical criteria of exercise treatment for patients with
obesity or diabetes.

Sixteen healthy subjects performed the 100 g glucose tolerance test and 30 or 60 minutes of walking on
the treadmill at a speed of 70 m/min. or 90 m/min. after oral glucose administration. Six kinds of walking
conditions were set. 1) 30 minutes of walking, 30 minutes after oral glucose at a speed of 70 m/min. 2) 30
minutes of walking, 30 minutes after oral glucose at a speed of 90 m/min. 3) 30 minutes of walking, 60
minutes after oral glucose at a speed of 70 m/min. 4) 30 minutes of walking, 60 minutes after oral glucose
at a speed of 90 m/min. 5) 60 minutes of walking, 30 minutes after oral glucose at a speed of 70 m/min.
6) 60 minutes of walking, 90 minutes after oral glucose at a speed of 70 m/min.

Blood glucose concentrations were decreased immediately after exercise as well as insulin, but rebounds
were turned up in all conditions. The rebounds in condition 3) was comparatively small.

It is concluded that 1) Hyperinsulinemia is suppressed even in a light degree of exercise such as walking
at a speed of 70 m/min. 2) Exercise should be started after the peak of blood glucose concentration i.e. at
least 60 minutes after the intake.
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Fig. 1. Experimental protocol.
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Fig. 2. Changes in blood glucose, lactate and
pyruvate concentrations before, during and after
exercise following 100 g oral glucose administra-

tion.
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Fig. 3 Changes in free fatty acid, triglyceride and
ketone body concentrations before, during and

after
administration.
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Fig. 4. Changes in insulin, growth hormone and
glucagon concentrations before, during and after
exercise following 100 g oral glucos administra-

tion.
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Table 1.

Changes in blood glucose, IR1 and NEFA before and after glucose administration.

Time course after glucose administration

N Before 30 60’ 90’ 120 (150) 180"
O-GTT 16 94.1£2.4 147.6+4.8 124.0+8.2 101.5+4.3 97.5+5.2 84.9+3.4
Walking 30~60’ 70 m/min. 4  84.7t1.8 133.7£10.7 82.3+6.9 104.0£3.1 84.3+4.3 82.3+9.0
Blood 30'~60" 90 m/min. 4  82.3%23 140.0£2.5 71.0%10.2  103.0+4.7 99.7+15.9 71.3%1.8
Glucose 60'~90" 70 m/min. 5  91.2+3.7 151.4£7.6 115.4+4.4 81.4+4.2 97.4+4.9 87.2+11.0
(mg/dl) 60"~90 90 m/min. 4  89.3%3.8 139.7£5.3 110.3+11.3 76.3+7.8 90.3+9.2 82.0+16.8
30~90’ 70 m/min. 6  91.7+2.0 150.8+9.7 96.5+7.1 96.3+1.6 109.24+6.7 65.21+6.8
90'~150" 70 m/min. 6  93.0%2.8 161.2+5.7 109.31+9.5 101.8+£7.0 77.8+5.7 84.0+3.8
(87.0+4.8)
O-GTT 16 8.1+1.7 66.517.6 53.1%59 42.5+4.8 36.0+3.6 34.3+7.4
IR 30"~60 70 m/min. 4 1.5%1.0 51.74+0.2 14.2+6.3 30.2+£2.2 20.515.3 8.01+4.0
(nU/ml) 30~ 60 90 m/min. 4 10.3+6.0 59.0%16.5 17.8+1.9 34.03.6 39.7£6.8 19.743.8
60"~90 70 m/min. 5 6.3+1.6 59.4%7.0 59.0+14.5 20.2+5.3 49.6x11.4  20.7£7.0
60'~90" 90 m/min. 4 5.0£2.0 49.8+6.9 45.3+0.2 12.0£5.0 21.3+6.3 9.5%1.3
30'~90° 70 m/min. 6 7.0+1.6 66.4758 262477 274269 426116 112422
90'~150" 70 m/min. 6  7.0+2.0 80.0+18.1  44.9%9.6  33.8+7.2 13.243.2 13.743.2
(13.8%3.9)
O-GTT 16 0.45+0.04 0.31+0.03 0.25%0.02 0.2340.03 0.214£0.02  0.194+0.01
30"~ 60" 70 m/min. 4 0.47+0.12 0.2610.04 0.21+0.04 0.1740.03 0.15+0.03  0.16+0.03
NEFA 30"~ 60 90 m/min. 4  0.50+0.15 0.30%0.08 0.2240.03 0.1940.03 0.15+£0.03  0.15+0.01
(mEq/1) 60"~90" 70 m/min. 5 0.41+0.03 0.25+0.01 0.19+0.02 0.20+0.01 0.17£0.08  0.18+0.01
60'~90" 90 m/min. 4  0.29+0.08 0.20+0.03 0.18+0.04 0.16%0.02 0.14+0.02  0.15+0.01
30"~90’ 70 m/min. 6  0.42%0.05 0.31+0.03 0.25+0.01 0.274+0.04 0.22+0.01  0.22+0.02
90'~150" 70 m/min. 6  0.42+0.04 0.29+0.03 0.2840.05 0.1940.02 0.22+0.04  0.2140.02
(0.21+0.02)
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