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Studies on the Health Administration for Obese Students (VII)
—The Abnormality of Glucose Metabolism in Highly
Obese Students—
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To establish the biochemical criteria for exercise treatment for obesity, glucose tolerance tests (GTT)
were administered to 24 highly obese (over 50% according to obesity index) students.

GTT revealed that 15 (63%) of them had borderline type diabetes and 3 (13%) of them displayed
diabetic pattern. Furthermore, delayed or hyper-secretion of insulin was observed in 10 (42%) of them.

Two obese students carried out treadmill walking with a speed of 70 m/min for 30 minutes from 30 to
60 minutes following ingestion of 100g of glucose (Exercise GTT). Insulin levels decreased immediately
from 78.0 uU/ml to 27.0 uU/ml, from 130.0 pU/ml to 69.5 pU/ml respectively after treadmill walking.

It is suggested that mild physical exercise can improve insulin sensitivity in highly obese subjects.
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Table 1. Prevalence of obese students in Nagoya University

1973 1974 1975 1976 1977 1978 Total
No. of students 8375 8313 8539 8564 8645 8572 51003
No. of students tested 6180 5990 5707 5661 5997 6243 35778
(%) (73.8)  (72.1)  (66.8)  (66.1)  (69.4)  (72.8) 701
No. of obese students

93 7 89 79 120 157 615
A (%) 1.5) (1.3) (1.6) (1.4) 2.0) 2.5) (1.7)
§ (%) 56 23 25 27 37 45 213
©0.9) (0.4) (0.4) (0.5) (0.6) 0.7) (0.6)
12 11 6 5 4 6 44
¢ (%) 0.2) (0.2) ©.1) ©.1) ©.1) 0.1) ©.1)
bl 161 111 120 111 161 208 872
2.6) (1.9) 2.1 (2.0) 2.7 (3.3) (2.4)
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Table 2. Results of oral glucose tolerance test (O-GTT) in highly obese students (over 50%)

Blood Sugar (mg/dl) Insulin (nU/ml) Growth Hormone (ng/ml)

0 30 | 60 | 120 | 180 0 30 | 60 | 120 | 180 0 30 | 60 | 120 | 180
A.O. 96 |160 |[152 |142 | 77 | 48 |150 |177 |229 80 | 2.2 | 1.2 | 04| 0.7 | 0.6
A Y. 91 |139 |124 91 61 18 | 92 | 98 |101 63 1.0 03| 03| 06 | 1.2
M. W. 83 |121 92 | 88 | 77 27 (108 83 92 37 09| 10| 1.0| 19| 1.1
A.M. 87 99 99 (106 74 20 |112 |160 [120 17 1.6 | 0.4 | 0.1 | 0.4 | 0.6
Y.Y. 92 (148 |121 |146 | 92 33 |167 |126 |320 |140 | 2.2 | 2.1 | 0.8 | 1.2 | 1.0
N. S. 96 |126 |130 |122 | 92 16 | 56 70 | 63 26 24 1 29| 28| 3.0 3.2
K. K. 83 96 (129 | 92 | 74 8 | 45 |121 48 14 14 | 1.6 | 1.6 | 2.6 | 1.3
S.H. 92 (131 (121 |121 |[108 33 |146 |146 |165 |[106 23 27| 1307 0.8
A.O. 83 |137 |144 |101 85 42 (143 |204 |168 (111 25| 24| 28| 20| 29
N. S. 86 126 |124 96 68 17 36 |45 36 28 [ 01 04 05| 04 | 07
A.Y. 78 |112 88 | 64 | 74 8 | 43 38 9 7 1.9 08 | 1.7 ] 1.3 | 2.0
S. M. 120 |182 |164 |148 |122 31 |205 |192 |196 |104 1.9 | 27| 18| 14 | 1.6
N.S. 110 (160 (142 |136 | 72 22 (106 |126 | 99 20 1.0 1.1 ]| 1.3 | 1.6 | 1.7
N.S. 110 |180 |168 |134 |120 5.5| 49.5| 44 | 47.5| 28.5| 0.8 | 0.4 | 0.4 | 1.1 | 0.7
A.S. 116 |182 [206 |142 |136 18 74 89.5/120 [100.5( 1.4 | 0.4 | 0.2 | 0.6 | 1.6
K. I 110 [190 [170 |160 [122 19.5| 95 [103 |106 | 80 | 5.2 | 2.5 | 1.3 | 1.5 | 1.6
K. K. 74 (120 |143 |150 |108 8 | 60 | 86 |134 | 83.5|11.7 | 40| 1.9 | 1.8 | L3
H. H. 88 [150 |200 |172 |144 | 40.5/144 |185 |240 (207.5| 1.9 | 1.3 | 1.4 | 1.2 | 1.6
N.S. 102 |152 |144 |122 | 84 13.5| 55.5| 64.5| 45.5| 15 1.9 | 1.5 | 1.0 | 0.8 | 1.0
N. S. 98 |164 |[154 |130 |100 12 | 61.51 77 | 54 | 43 1.3 | 1.1 | 1.3 | 09 | 1.4
H. K. 126 |159 |156 |181 |143 21.4| 64 | 44.5| 93 68.5 82| 6.8 | 33| 1.2 | 15
N.S. 100 (192 |181 |128 |100 14.5| 68.5/103.5| 72.5| 24.5| 0.9 | 0.8 | 0.7 | 0.7 | 0.1
G.T. 133 177 |168 |143 80 16.5| 89.5(131.5|161 40 | 29| 1.6 | 20| 1.7 | 2.0
S.W. 115 |181 |191 |168 |137 31.5(155 |125 177 |137 321 23| 19| L7 | 3.6
Mean 98.7|149.3|146.3|128.5| 97.9| 21.8| 96.9(110.0/120.7| 65.9] 2.5 | 1.8 | 1.3 | 1.3 | LS
+S.E +3.1| #5.7| +6.3| +5.8] £5.1| +2.3| #9.3| +9.8/+15.0{+10.1|{+0.5 [+0.3 [£0.2 |+0.1 [£0.2
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TABLE 3 Diagnostic criteria for diabetes recommended by Japan Diabetic Society

Blood glucose level after 100 g oral glucose load

Normal type Diabetic type
Fasting level < 100 ¢ (mg/dl) -
1 hr after glucose load < 140} > 160 t
2 hrs after glucose load < 110 > 1501

Cases should satisfy all qualifications.

Cases which do not belong to both types are classified as borderline.
Cases with normal type of blood glucose level are classified as renal glycosuric.
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Figure 1. Effects of exercise on BG, IRI, TG and FFA levels following ingestion of 100g of glucose in obese

students.
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