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Abstruct

A study was performed to evaluate the physiological functions of elite male
(distance running, soccer, swimming, canoeing, -volleyball, cycling, weight lifting,
karate, and rugby players) and female (distance running, swimming, canoeing, volley-
ball, basketball and kendou plyers) athletes in Nagasaki Prefecture. 514 male and 548
female athletes were evaluated for physique,y body composition (underwater weighing
method, %Fat, LBM, LBM/Ht), skinfold thickness, cardiorespiratory function (ifoz
max, Max o, debt), and anaerobic power, all parameters being measured in 1986, *87,
’88, 789, ’90, '91, ’92, ’93, and *94. These measurements were compared with those of top
male and female athletes of Japan and the rest of the world.

_The following means were recorded.

Male; %Fat(%); 8.89% (distance), 9.0% (soccer, KUNIMI S. H. S),; 12.0% (volleyball),
11.7% (cycling), 9.5% (canoeing), 11.3% (swimming) and 9.1% (rugby, HOKUYOUDAI
S.H.S).
i/'o2 max (ml/kgemin): 68.1ml(distance), 61.0ml(soccer), 48.7ml(volleyball), 57.7ml
(cycling), 56.5ml (canoeing), 62.3ml (swimming) and 58.6ml (rugby). Max o, debt(ml/
kg): 139ml (distance), 142ml (soccef), 122ml (volleyball), 129ml (cycling), 142ml(canoe-
ing), 120m! (swimming) and 177ml (rugby).
Anaerobic power (watts): 688w (distance), 889w (soccer), 863w (cycling), 779w (canoe-
ing), 825w (swimming) and 1042w (rugby).
Female: 9%Fat: . 16.6% (distance), 17.5% (sprinting), 18.5% (basketball), 19.6% (volley-
ball), 21.3% (canoeing), 19.7% (swimming) and 21.6% (kendou).
i/'oz max (ml/kg-min): 563ml (distance), 49.1ml (sprinting), 51.0ml (basketball), 45.4ml
(volleyball), 43.9ml (canoeing), 55.5ml (swimming) and 46.1ml (kendou).
Max 0, debt(ml/kg): 100ml{distance), 95ml(sprinting), 106ml(basketball), 102ml
(volleyball), 105ml(canoeing), 102ml(swimming) and 100ml(kendou). Anaerobic
power (watts): 502w (distance), 628w (basketball), 671w (volleyball), 492w (canoeing),

583w (swimming) and 578w (kendou).

key words: physique, body composition, %Fat, LBM, LBM/Wt, i/oz max, Max O, debt,

\./E, elite athletes.
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Table 1-1 Number of subject on various sport events (Male).

Junior H.S. Senior H.S. Adult All

Distance Running - 30 116 146
Sprinting - 3 37 40
Soccer - 127 - 127
Volleyball - 10 - 10
Cycling - 54 — 54
Canoeing - 72 4 76
- Weight Liftting - - 20 3 23
Karate* - — 14 14
Swimming 17 13 - 30
Rughy - 15 16 31
Total 17 344 153 514

% Nagasaki University Sutudents

Table 1-2 Number of subject on various sport events (Female).

Junior H.S. Senior H.S. Adult All

Distance Running - 9 26 62 97
Sprinting - 3 93 96
Throwing - C- 32 32
Volleyball - 86 35 121 -
Basketball - 56 67 123
Canoeing - 11 - 11
Swimming 13 16 - 29
Gymnastic* - - 9 9
Dance* - - 17 17
Badminton™ - - 6 ‘ 6
Kendo . - 7 ' - 7
Total 22 205 321 548

¥ Nagasaki Prefectural Women's Junior College Students
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Table 2-1 ‘Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Male)

Distance Running Sprinting Soccer Yolleyball Cycling
All Senior H.S. Adult Senior H.S. Senior H.S. Senior H.S. Senior H.S.
Numbers 146 30 116 3 127 10 54
Age (yrs) 21.7£4.0 16.7£0.9 23.0£3.5 16.7%0.5 17.2%1.0 16.5%0.5 16.9£0.9
Height (cm) 169. 9£3. 85 170.1£4, 36 169.8+3.73 173.3+3.22 172.8%5.13 175.9%8.17 168. 6::4. 26
Veignt (kg) 57.14:£4.41 55.83+4.50 57.48+4.33 69.93::1.70 64.88+5. 13 66.72£8.53 62.366. 60
Chest Cir. (cm) 85.1£3.30 83.9%4, 00 85.43.04 86.6+3.05 88.3:3.57 B6. T4, 01 87.3+4,62
Body Volume (1) 52.90+4.18 51.70+4.23 53.20%4. 12 55.96+1.93 60.10%4. 91 62.26+8.29 58. 156 50
Body Surface Area (m®) 1.16£0.07 1.600. 08 1.61£0. 07 1.68£0.04 1.72%0.09 1.77%0. 15 1.67+0.09
" SP-triceps (mm) 5.9%+1.8 6.7x2.3 5.7x1.6 5.3+2.4 8.3%2.2 9.9%2.8 9.6%3.6
SF-scupula (mn) 7.3%1.4 T.1£13 7.3+1.4 6.3t1.2 8.2%L5 8.2%1.4 9.8+3.4
SF-abdominal (mm) 6.8%2.3 6.7+19 6.8%2.4 5. 717 8.4%2.6 9.4%1.7 12.5%5.7
3-Skinfolds (mm) 18.9:%4.5 20.4%4.5 19.8+4.5 17.3+4.8 24.9%5.3 28.5:4.5 31.9%12.0
8-Skinfolds (mm) 48.9%11.2 51.7+9.3 48.2%11.5 44.7£10.8 63.8+£14.0 75.9%14.3 80.4+30.7
Body Density (g/ml) 1.0805£0.0071 1.0800=0.0066 1.0806=0.0073 1.0888=-0.0071 1.0799-:0.0078 1.0724%0.0112 1.0731:£0.0103
XFat (%) 8.8%2.8 9.0x2.6 8.7%2.8 5.5%2.8 8.03.1 12.0%4.5 1L.7+4.1
Fat (kg) 5.051.74 5.03+1.58 5.06%£1.79 3.40+1.78 5.89+2.23 8.15+3.72 7.45+3,22
LBY (k) 52.09%3.95 50.80£4,12 52.43%3. 86 §7.52+0. 15 58.99%4.49 58.58+6. 73 54,914, 91
LB¥/Height (kg/m) 30.64:+2.01 28.84+2.11 30.85+1.95 33.20:£0.70 34.12+2. 14 33.23:£2.64 32.56+2. 60
Vital Capacity (1) 4.08£0.47 3.98+0.52 4.11%+0.46 4.31%0.32 4,2710.44 4.66%0.91 4.10%0.50
Total Lung Capacity (1)  5.49+0.57 5.2T£0,59 5.55+0. 56 5. 740,27 5.61%0. 58 5.99+1,09 5,500, 60
Residual Volume (1) 1.41%0.31 1.29£0.35 1.44£0.29 1.43£0.39 1.34%0.31 1.33%0.31 1.41%0.34
Vemex (1/min) 142.7%14.4 133.5+14.4 145.0+13.5 120.4+17.7 139.6+16.1 137.6+16.4 127.6+13.6
YOspax (1/min) 3.89£0.40 3.71£0.45 3.93+0.38 3.500, 71 3.94%0.38 3.22%0.49 3.58+0.44
Y0smax/Weight (ml/ke/min) 68.1%5.3 66.8£5.4 68.4+5.2 59.2%11.5 61.0%5.4 48.7%7.2 5T.7£6.3
V02max/LBH(m1/kg/min) 74.7+5.9 73.3£5.8 75.1%5.9 60.7+12.5 67.0£6.2 55.4+8.9 65.2%6.5
Max Oedebt (1) T.94=£171 7.23£2.31 8.12+1.48 8.66=0. 68 9.19%1.83 8.19%2.67 8.00£1.43
Max Osdebt/Weight (ml/kg) 13929 13040 142425 JLLESH] 14227 122+£31 129+22
¥ax 0:debt/LBM (ml/ke) 15332 142143 15628 150+12 15630 13937 14625
- Ye/V0: (/1) 28.2+4.4 29.9:5,7 29.0%4.1 29,50 29.5%4.9 31.8%5.2 28.9%5.3
Anaerobic Pomer (watts) 688.2+98.9 - 735.8%60.8 679.0£102.9 - 889.2%+111.6 - 863.0£99.1

3-skinforlds: tricepsiscapula+abdominal, 8-skinfolds: triceps+scapula+abdominal+supra-iliac+chest+ thight+axilla-+knee

LBM: lean body mass
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Table 2-2 Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Male)

Canoeing Weight Liftting Karate
All Senior H.S. Adult All Senior H.S. Adult Adult

Nunmbers 76 72 4 23 20 3 u

Age (yrs) 17.4%2.0 171211 24.3%0.9 18.2+2.9 17.1£0.6 25.3+2.0 19.740.7
Height (cm) 170.6+4.62 170.3%4.56 174.9+3.90 166, 55. 07 166. 75. 25 165.0£4. 07 169.2:£3.28
Veight (ke) 61.07£6.83 60.31+6. 16 T4.75%2.06 63.44+7,97 62.50£7. 87 69.73:£6. 54 62,105, 06
Chest Cir. (cm) 89. 125,69 88.4+4.93 101.6£3.99 90.0£3.05 89.0£4.37 96.4:+4.31 87.3%4.20
Body Volume (1) 56. 656,61 55. 956, 02 69.38+2.35 59.06+7.68 58.26%7.70 64.4015. 94 58,124, 81
Body Surface Area (m*) 1.86+0.10 1.65£0.09 1.85+0. 05 1.66£0. 11 1.65£0.12 1.72£0. 10 1.67%0.07
SF-triceps (um) 7.5£3.0 7.5£3.1 7.4%1.3 9.2+3.8 8,9%3.6 4.5+0.5 7.8%2.6
SF-scupula (mm) 8.3%t2.6 8.2+2.6 10.6£1.7 8.5+3.7 10.0£3.7 6.3%0.3 10.5%2.7
SF-abdominal (mm) 8.4%3.9 8.1£3.7 13.1%3.2 10.3:£6.4 10.7£6.8 8.0£2.3 10.7:£3.3
3-Skinfolds (mm) 24.3+8.8 23.9+8.8 31.1%+5.9 29.0£13.2 30.5+13.5 18.8+3.1 29.0£7.4
8-Skinfolds (mm) 62.5+20.4 61.5+20.3 80.3%+15.2 72.5£31.5 76.1%32.1 48.5£5.7 78.5+21.6
Body Density (g/ml) 1.0786+0.0093 1.0787+0.0094 1.0775+0.0099 1.0747+0.0116 1.0736=0.0120 1.0826+0.0028 1.0586%0. 0088
SFat (X) 9.5%3.7 4.5£3.7 10.0£3.9 11.1£4.6 11.5%4.8 7.9%1.1 13.5£3.5
Fat (kg) 5.94+2.78 5,852,768 7.49+2.98 7.13+3.45 7.38%3. 64 5,50£0. 58 8,382,271
LBY (ked 55. 145,38 54.46+4. 65 67.26+2.23 56.31£6. 67 55.12+5. 96 64.2446.53  .53.72%4.61
LBU/Height (kg/m) 32.30%2.77 31.96+2.41 38.47%1.25 33.77+3.47 33.01%2.86 38.88+3.04 31.72+2.38
Vital Capacity (1) 4.00%0.56 3.92%0.45 4.44£0.20 3.78+0.49 3.74£0.47 4.07+0.63 4,12£0.47
Total Lung Capacity (1)  5.47%0.81 5,38%0.73 6. 99+0. 66 4.99+0.54 4.95+0.48 5.27%0.88 5.3810.63
Residual Volume (1) 1.47£0.45 1.46%0.45 1.55£0. 46 1.21£0.24 1.21%0.24 1.20%0. 26 1.26+0.44
Vemax (1/min} 130.6+15.8 129.8%15.8 144,7%5.9 - - - 126.0£16.7
V0:max (1/min) 3.45%0,50 3.40+0.46 4.33+0.31 - - - 3.13+0.29
VO:max/Weight (ml/ke/min) 56.5%5.6 56.4%+5.7 57.9%3.5 - -~ - 50.4%3.2
Y02max/LBH(m1/kg/min) 62.5%6.5 62.4£6.6 64.5+5.9 - - - 58.6+4.1
Max 0:debt (1) 8.72+2.32 8.48%2.12 12.96+1.60 8.64%1.87 8.45+1.78 9,73%2,36 -

lax O.debt/Weight (ml/kg) 142%33 140+32 174+25 140£33 140£34 140+£31 -

Max Osdebt/LBN (ml/kg) 157£36 155+35 193+22 15738 158140 152+£33 -
Ve/V0: (1/1) 28.8+4.7 28.9+4.5 21.7+7.2 28.2+2.5 28.3+1.8 27.4%5.4 -
Anaerobic Power (watts) - “179.7+101.4 - - 725.8%81.0 - -

3-skinforlds: tricepstscapula-tabdominal, 8-skinfolds: triceps+scapula+ abdominal-+supra-iliac-+chest+ thight+axilla-+knee

LBY: lean body mass

Table 2-3 Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Male)

Swimming Rugby

ALl Junior H.S. Senjor H.S. All Senior H.S. Adult
Numbers 30 17 13 31 15 16
Age (yrs) 15. 7= 1.1 15.1£0.9 16.6+£0.8 20.1£3.5 17.0£0.5 22.9%2.5
Height (cm) 170.7+4.42 169.7+5.22 171.9+2.85 174.6%5,44 173.7+5.53 175.4%5. 40
Weight (kg) 59, 76%6.63 58.45+7.42 61.48:£5,21 75.31£9. 56 70.62%4.99 79,7010, 82
Chest Cir. (cm) 87.3%4.61 85.9+4.69 88.0+4, 00 95.9%5,46 92.9£3.10 98.6£5.83
Body Volume (1) 5. 636,12 54.51+6.75 57.10%5.06  *70.22+9.60 65.43%4.96 74.72+10.82
Body Surface Area (n*) 1.65%0.11 1.62£0.12 1.68:£0. 08 1.85%0.13 1. 800,07 1.91%0. 4
SF-triceps (mm) 8.1%3.1 9.6+2.9 6.2+2.2 8.9%4.6 10.6%5.4 9.3%3.7
SF-scupula (mm) 7.8£1.8 7.8%£1.7 1.7+2.2 12.7£5.8 10.5+4.3 14.6%6.4
SF-abdominal (mm) 8,2+2.9 9.0+2.8 T.1£2.7 13.8£6.6 10.8%86.0 16.76.0
3-Skinfolds (mm) 24.0%7.2 26.4%6.8 21.0%6.7 36.4%15.2 31.9%15.2 40.6+14.3
8-Skinfolds (mm) 62.1+17.1 67.2%+15.3 55.4%17.6 90.4+36.3 78.1+33.9 101.9+£35.7
Body Density (g/ml) 1.0742£0.0093 1.0720+0.0098 1.0771+0.0079 1.0737=£0.0136 1.0798+0.0138 1.0679=£0.0109
%Pat (%) 11.3%3.7 12,1240 10.1£3.1 11.5%5.4 9.1£5.5 13.8%4.4
Fat (kg) 6.69%2. 06 7.00%1.98 6.30+2.18 8.99%5.13 6.51140.8 11.33%5. 01
LBE (kg) 53, 07+6.51 51.45+7,64 55,18%4, 03 66.31:£6. 14 64.11+4.96 68.386. 57
LBHMeight (ke/m) 31.04%3.25 30.24%3.82 32.09+1.97 37.95+2.83 36.90%2.32 38.94%2.98
Vital Capecity (1) 4.41£0.72 4. 14%0.72 4.75%0. 55 4.89%0.49 4.54%0.50 4.83%0.47
Total Lung Capacity (1)  5.81%0.86 5.60%1.00 6.08+0, 57 6.14%0.70 6.13+0.89 6.16+0.49
Residual Yoluze (1) 1.40£0.43 1.45%0. 40 1.33£0.47 1.45%0.35 1.58%0.45 1.33£0. 15
Vemax (1/min) 134.8+14. 8 133.4£14.8 136.8£15.3 156.3+13.6 158.0+11.9 154.7£15.4
VOzpax (1/min) 3.70+0.54 3.59:£0.49 3.83+0. 58 4.09%0.34 4.11£0.26 4.08+0.41
VO:max/Weight (ml/kg/min) 62.3+6.3 62.4+5.8 62.2%7.5 54.9+6.1 58.6+2.8 51.4%6.4
¥0:max/LBU(m] /kg/min) 70.3%£7.1 71.0+6.6 69.4%7.9 62.1%5.7 64.7+4.8 59.7+5.6
Nax O:debt (1) 7.20+2.73 7.00+2.74 1.47£1.31 12.53+1.17 12.39+2.06 12.66+1.35
Max O:debt/Weight (ml/kg) 120+28 11935 12117 16826 177428 1 160%21
Max O:debt/LBM (ml/kg) 13530 134237 13517 19023 19427 18520
Ve/V0: (1/1) 28.9+4.6 28.7£5.2 21.9%3.5 27.2£3.9 28.1%4.3 26.2%3.4
Anaerobic Power (watts)  825.31166.6 836.1+185.9 782.0+55.2 1025.9£107.8  1042.3%94.8 1011.6+119.1

3-skinforlds: tricepstscapula-+abdominal, 8-skinfolds: triceps+écapula+abdqnina1+supra»iliac+chest+thight+axi11a+knee

LBE: lean body mass
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Table 3-1 Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Female)

Distance Running Sprinting Throwing

All Junior H.S. Senaor H.S. Adult A Senior H.S. Adult Adult
Kumbers 97 9 26 62 9% 3 93 © 32
Age (yrs) 19.0+56.3 14.5%1.1 16.7£0.7 20.7%5.9 18.1+2.8 17.0£1.2 19.20.7 19.2£0.7
Height (cm) 157.5+4. 47 155.7+4. 18 158. 724,44 156.9+4.26 61,24, 87 156. 8+3. 58 161.3+4.85 161.8+4.29
Veight (kg) 48.76+3.49 44.93£4.13 47.95%3.25 49.66+3.05 54.37£5.36 47.09+0. 36 54. 60 5. 28 60.05+4.49
Chest Cir. (cm) 76.9£2.70 74.8%4.02 76.3%2.39 17.5£2.41 80.0+3. 86 75.3%1.30 80.1+3.82 84.9+£3.38
Body Yolume (1) 45.97+3.43 42.44%3.91 45.07+3.22 46.86%3. 05 51.37£5.25 44.24%0.74 51.60£5.17 . B7.07=4.50
Body Surface Area (m*) 1.43%0.06 1.37:0.08 1.43£0. 06 1.44%0. 06 " 1.52:£0. 09 1. 400.02 1.53£0.09 - 1.58%0.07
SP-triceps (mm) 12.913.5 11.8%2.5 11.6%3.5 13.6%3.6 14.1£3.4 12.2+1.5 14.2%3.4 17.3+3.8
SF-scupula (mm) 10.6+2.9 9.4%1.9 9.7+3.2 11.2£2.7 12.2+3.1 8.0£0.5 12.3%3.0 15.9+4.2
SF-abdominal (ma) 12.6x4.1 11.4£3.4 11.4%3.9 13.2+4.2 14.914.5 T.7+1.8 15. 14,4 18.4%5.7
3-Skinfolds (mm) 36.0x9.0 32.6x6.5 32.6+9.7 38.0%38.6 41.249.7 27.8+3.8 41,6+9.5 51.6%12.4
8-Skinfolds (mm) 95.7£21.0 88.3+10.6 83.7+20.7 101.8+19.0 108.8+21.3 82.7+8.6 109.7£21.1 134.4%25.0
Body Density (g/ml) 1.0609+0.0093 1.05870.0043 1.0641%0.0095 1.0599+0.0095 1.0586=0.0086 1.0646+0.0098 1.0584=0.0086 1.05270,0114
¥Fat (%) 16.6%3.8 17.5%1.7 15.3£3.8 17.0+3.8 17.5+3.5 15.1£3.9 17.6£3.5 20.0£4.7
Fat (kg) 8.13%2.09 7.86£1 10 7.37£2. 10 8.48+2.13 9.59+2.43 T.11£1.90 9.67+2.41 12.06=3.24
LBY (kg) 40.64%2.92 37.03:£3.47 40.58£2.77 41,182.56 44.77+4.05 39.98+1.55 44,93%14.02 - 47.99+3.80
LBN/Height (kg/m) 25.79%1. 60 23.78+1.88 25.40+1.37 26.24+1,39 27.7521.98 25,490, 45 27.82+1.97 - 29.66%2.27
Vital Capacity (1) 2.96%0.37 2.65%0.32 2.98%0.35 3.01+£0.37 3.12%0.48 3.09+0.19 3.12£0.46 3.30£0.41
Total Lung Capacity (1) 4.02%0.47 3.6240.35 3.96%0.38 4.1010.48 4.23+0.52 4.05%0.28 4.24%0.53 4.45%0.46
Residual Yolume (1) 1.06+0.25 0.98£90. 13 0.99=0.20 1.10%0.27 1.11£0.21 0.97£0.12 1,12£0.22 1.15%0.27
Vevax (1/min) 99.9:48.5 92.2£7.9 104,68, 0 98.2+9.3 94.9%10.6 83.41+12.4 95.4%10.5 104.1£7.2
V0zmax (1/min} 2.73%0.26 2.5140.21 2.81£0.20 2.72+0.28 2.6310.35 2.56%0.13 2.64%2.37 2.88%0.31
VO0:max/Weight (nl/kg/min)  56.8+5.2 55.8+2.4 58.7%4.4 54.6+5.7 49.1%5.3 54.6x2.7 48.6%5.2 4T.6%4.6
VO:max/LB¥(m}/kg/min) 67.2%6.0 67.4£3.5 69.4£5.4 65.5%6.5 59.2%6.5 64.0:1.6 58.9£6.6 59.2%4.4
Max O:debt (1) 4.99%1.51 4.66+1.19 5.34+1. 686 4.78+1.43 6.02x1. 40 5.09+0.78 6.09+1.42 5.88+ 116
¥ax 0O:.debt/Weight (ml/kg)  102+31 10323 112£37 9526 114£24 10817 111+25 9720
Max O:debt/LBN (mi/kg) 122+37 124£28 132£43 114£32 134228 12720 13529 121£25
Ye/V0: (1/1) 26.7+3.9 30.7£4.0 30.6£3.7 28.4%3.8 21.91£3.6 28.9%0 27.8%3.7 28.1+3.4
Anaerobic Power (watts)  502.1%96.8 - 491.7%99.6 565.0+58.0 - - - -

3-skinforlds: tricepstscapula+abdominal, 8-skinfolds: triceps-scapula-abdominal+supra-iliac-+chest+ thight+axilla+knee

1BE: lean body mass
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Table 3-2 Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Female)

Canoeing Yolleyball Basketball

Senior H.S. All Senior H.S. Adult All Senior H.S. Adult
Numbers 11 121 8 35 123 56 67
Age (yrs) 16.9+0.8 17.5%1.4 16.8+0.8 18.4%0.6 18.9%2.2 17.00.8 20.5%1.6
Height (cm) 158.8+6.21 166. 66, 24 168.226. 01 162.8+5. 03 165. 5x6. 47 165. 716.40 165. 3%6. 57
Veight (kg) 58.30£9. 32 60.17+5.53 61.20£5. 32 57.645.27 59.65+6.13 58.21+5.95 60. 85x6. 06
Chest Cir. (cm) 83.2£6.25 82.8+3.81 82.7+3.88 82.9+3.69 82.6+3.77 81.9%3.89 83.3%3.74
Body Volume (1) 55.54£8.74 §7.156+5.47 58.10%5. 27 54.80%5.34 56. 50£6. 09 55. 08+5. 96 571.68£5.98
Body Surface Area (n*) 1.55%0.14 1.63%0. 09 1.650. 08 1.57+0. 09 1.61%0. 11 1.60%0.11 1.63+0.11
SF-triceps (mm) 18.5£5.1 16.3£3.9 16.5+4.0 15.743.7 16.3%4.0 14.7£3.8 67.0+15. 8
SF-scupula (um) 16.5£3.3 12.9+3.9 12.5%3.6 13.9%4.5 12.8%4.3 11.3+3.4 14.0+4.6
SF-abdominal (mn) 18.7+4.8 15.6+4.8 15.4£4.7 16.2%4.9 15.6%5.0 4.1£4.2 16.8+5.22
3-Skinfolds (mm) 53.6=11.8 44.8+10.8 44.8%10.6 45.8+11.5 43.621L5 40.2%8.8 46.5+12.0
8-Skinfolds (mm) 141.5+28.1 118.5%25.8 117.625.5 120.9+£27.0 113.4£25.5 104.9%20.8 120.5+26. 9
Body Density (g/ml) 1.0495+0,0109 1.05320.0089 1.0537+0.0089 1.0522+0.0088 1.0564+0.0115 1.05760.6123 1.0554%0.0109
SFat (%) 21.3%4.6 19.7£3.7 18.6%3.7 20.2%3.6 18.5%4.7 18.05.0 18.9+4.5
Fat (kg) 12.34+2.73 11,962, 87 12.05+2. 84 11.75+2.98 11.12+3. 50 10. 59+3. 58 11.57+3.40
LBH (kg) 45.96+4.40 48.21%4.03 49.16+3. 96 45.891£3.21 48.53+4.63 47.62+4.33 49.28+4.78
LBW/Height (ke/m) 28. 851 4. 62 28.92:£1.97 29.2212. 04 28.18%1.58 29.29+1.98 28.70t1.82 29.77+1.98
Vital Capacity (1) 3.13%+0.51 3.40£0.45 3.460. 44 3.24%0.47 3.3710.46 3.40£0.45 3.35%0.47
Total Lung Capacity (1) 4.42+0.66 4.97+£0.61 4.66%0. 60 4.37£0.59 4.49%0.61 4.54%0.60 4.45+0.63
Residual Volume (1) 1.29+0.38 1.17£0.30 1.19%0. 30 1.13+0.29 1.12£0.30 1.1410.32 1.10£0.28
Vemex (1/min) 104.5+17.2 - 101.7+11.1 -~ 106.4%14.7 110.7+13.7 100.8+14.1
Y0:max (1/min) 2.57+0.36 - 2.76£0.31 - 3.010.35 2.99+0.34 3.0410.36
V0:max/Veight (nl/kg/min) ~ 43.9%5.4 - 45.4x5.2 - 51.05.6 51.8£6.2 50.0+4.5
Y0:max/LBH(ml /kg/min) 55.1£6.7 - 56.3%6.0 - 62.215.6 63.0£5.9 61.1%4.9
Nax 02debt (1) 5,22£1.42 - 6.00%1.22 - 6.26+1.85 6.86=1.95 5.47%1.30
Max O:debt/Feight (ml/ke) 89+ 16 - 98+19 - 106+32 118£34 90£21
Max Ozdebt/LBY (ml/kg) 1317 - 122£22 - 129437 14438 110+24
Ve/V0: QU/1) 30.54.1 - 29.7+3.6 - 30.3t4.6 30.2:£4.7 30.414.6
Angerobic Pover (watts)  491.7+114.8 - 671.8£65.1 - - 628.4+65. 8 -

3-skinforlds: tricepstscapula+abdominal, 8-skinfolds: triceps+scapula+abdominal-+supra-iliac+chest+ thight+axilla-+knee

LBY: lean body mass

Table 3-3 Mean and standard deviation of physical characteristic, body composition and
physical work capacity on elite athletes in Nagasaki Prefecture. (Female)

Swimming Gymnastic Dance Badminton Kendo

All Junior H.S. Senior H.S. Adult Adult Adult Senior H.S.
Numbers 29 13 16 9 17 6 1
Age (yrs) 15.3%£1.2 14.3%0.9 16.1£0.7 19.8+0.7 19.2%0.6 19.2%0.5 16.9+0.6
Height (cm) 157.1+3.82 156.3+4.20 157.8+3.47 156, 14,72 158.3+4.21 159.2+4.39 163.1£3. 10
Weight (kg) 50. 006,51 46.17%86.57 53.1124.64 53.52+3. 84 52.46+4. 98 53.021+4.45 57.99+4.90
Chest Cir. (cm) 82.5+4.47 80.0+4.58 84.5+3.35 81.94 3,68 80.3+3.15 80.2+1.72 81.2%3.25
Body Volume (1) 47.49%6,39 43.67%6.28 50.60+4. 67 50.67+3.63 50. 004. 87 50.17+4.20 55.32+4.81
Body Surface Area (n*) 1.44:%0.10 1.39+0. 11 1.48%0.07 1.48+0.07 1.48+0.09 1.49+0.08 1.58+0.07
SF-triceps (mm) 13.1+3.3 11.4£2.9 14.5%3.0 15.6+4.0 14.2%3.7 13.9%2.7 17.6£2.4
SF-scupula (mm) 11.1£3.8 9.4%3.6 12.4£3.5 14.6+3.3 13.6+3.1 13.1+18 16.0+5.1
SF-abdominal (mm) 14.2:£5.2 10.8+3.5 17.3%4.6 15.8+3.2 16.8+3.9 18.5%4.1 17.6%4.6
3-Skinfolds (mm) 38.4+11.3 31.7£9.50 43.9%9,7 46.0%7.9 44.2%8.9 45.5£5.7 51.1£10.0
8-Skinfolds (mm) 105.0£26.9 87.5+20.3 119.3%23.1 120.4£20.8 116.7%18.8 115, 2+ 14.1 139.2%23.5
Body Density (g/ml) 1.0534£0. 0097 1.0575£0.0072 1.0501+0.0090 1.0563+0.0111 1.04960.0115 1.0567:£0.0076 1.0486=-0. 0040
%Fat (%) 18.74.0 18.0+3.7 21037 18.5+4.5 21.3%4.8 18.3%3.1 216117
Fat (kg) 9.96+2.82 8.35+2.17 11.26:+2.66 9.80+2.38 11.19+2.83 9,69+1.13 12.58+1.86
LBY (kg) 40.044. 47 37.82%5.35 41.85%3.15 ~  43.64=%4.05 41.28+4.31 43.33+4, 07 45.41+4.32
LBM/Height (ke/m) 25.45+2.52 24.15+2.92 26.50+1. 56 27.91%2.01 26. 04 2. 20 27.19%2.01 27.84£2.05
Vital Capacity (1) 3.10+0.87 2.90+0.43 3.26£0.21 2.82+0.19 3.19%0.30 3.02+0.37 3.13+0.29
Total Lung Capacity (1) 4.16%0.47 3.90£0.53 4.37£0.29 3.960. 51 4.03%0.41 4.23%0,50 4.15%0.50
Residual Voluzme (1) 1.06£0. 21 1.00£0. 18 1.10£0. 22 1.13£0.40 0.84:£0.20 1.21+0.22 1.020.22
Vemax (1/min) 98.1+17.7 81.5%13.6 103.0£19.1 - - - 107.2£13.8
VO0zpax (1/min} 2.72%0.36 2.59+0.36 2.81£0.38 - - - 2.68+0.29
YO:max/Weight (ml/kg/min) 55.5%7.8 58.1+7.4 53.7%7.8 - - - 46.1£1.9
V0:max/LB(m] /kg/min) 68.1+6.1 69.1+8.6 67.4%8.7 - - - 61.1%4.9
Max 0adebt (1) 5.07+1.06 5.09+1.44 5.05+1.69 - - - 5.78+1.98
Max Oadebt/Weight (ml/kg) 10232 111£29 9633 - - - 10033
¥ax Os:debt/LBU (ml/kg) 12635 134£30 121+39 - ~ - 128+41
Ye/¥0: (1/1) 32.8%6.6 30.9%6.4 34.4%6.7 - - - 30.2+4.7
Anaerobic Power (watts)  582.7+78.6 581,2£79.1 583.7+85.8 - - - 5717.7+81.2

3-skinforlds: tricepstscapula+abdaminal, 8-skinfolds: triceps+scapula+abdominal+supra-iliac-chest+ thight-+axilla+knee

LBH: lean body mass
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Fig. 1 Percent body fat on elite male Fig. 2 Percent body fat on elite female
athletes in Nagasaki Prefecture. athletes in Nagasaki Prefecture.
J; Junior high school student, S; J; Junior high school student, S;
Senior high school student, A; Senior high school student, A;
Adult and college student Adult and college student
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Canoeing (A) -
Weight lifting (S)
Weight lifting (A) ...

Karate (A}
Swimming (J)

Swimming (S)
Rugby (S)
Rugby (A) {22

Fig. 3 Lean body mass on elite male athletes in Nagasaki Prefecture.
J; Junior high school student, S; Senior high school student,
A; Adult and college student
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—R—I332BFWINV—TFDEETh -1, MOEHTIZ. EEMSE30.6, K
WD331.0. & X —BWH3R2.0THoT, BB, TV VY Ey 7 RENFRFR2ELH X
—FRAIE38.5TH o7z,

b) &F

SEHERORERERI —1, 3—2, 3—3 M2, M4 WZRL:,

% Fat ! % Fat i3, RIEBESE0516.6%. Kkb319.7%. /YA 7 v b R—IVEADS
18.9%. EER818.0%. /N — R — )V E K 5519.6%. Kk 218.0%. A &%
21.0%. FIREEREADLS.5%. RIED2]1.6%. & X —n321.3% % ETH T2,

LBM (kg) BEED SRR 2R 7-BRIEGAE (LBM) OEETHY ., HIHE.
B, AL 2 OEEEBRE bEbh 2BERTH L, YA v PR—VEA
T49.3kg, NV —R—VERK4L9.2ke’B TH o 7z, RIEEEF37.0ke. FIEHA40.6ke
FARE SR T40.6kg, AKykTF337 8ke L R VBED o Tz, RIEIFA5.4keTH 5 720

LBM/Ht (B& (Ht) 1 m¥%47b D LBM OEE (kg/m)) 2R2E. NA7 vy
bR =WV A DFEGED29.8, NA T v b R—IVEKDH28.7. NV —R—IVERD
29.2. MTAKEKAEMTIF25.5, RIEEESE325.8, FIEIEMRA 3278, RIS
29.7. RIEH27.8ThH ol EEEHT, HBR. BRESEV NV —R—)b NAT7 v
FR—VEHOBRFTHWEEZR LI,

Lean body mass (kg) Lean body mass / Height (kg/m)
60 S50 40 30 20 10 O 0 10 20 30 40
1 Distance Running (J)| X8
-} Distance Running (S) |
|- Distance Running (A)
: Sprinting ()
H:«.s Sprinting (A) 4
80 Throwing (A)
|35 Canoeing (5)-
- Volleybal (S)-
H459: Volleyball (A)-4.:.:::
A8 Basketball (S) e
R85 Basketball (4)]

Swimming (J)]
Swimming (S)

Kendo (5)

Fig. 4 Lean body mass on elite female athletes in Nagasaki Prefecture.
J; Junior high school student, S; Senior high school student,
-A; Adult and college student
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B. \./E(l/min)
a) Brf

BAMKEOERIRR UM 5 IR LTz, 727 E—&EK158.00, T 7 E—RA154.7
[, FEEEERRA145.00, ¥ v 7 —KA139.60, & X —KA144.7], HEZEE127.6/ 8 & T
Holze |
b) ZF -

ZFORABMAEDOHERIIREIOVOK 6 KR Lz, ZFOEETI0/ 282 2 EH
. RIEEEEAL04.67, $2H8104.10, & X —104.50, /XL —R— V10177, /SR 7 v b
R— VEL10.70, AWKEH103.00, RIRE107.20 5 ¥ T o, FEEMETRE2392.21,
KEKIIZI1.50 T o |

C. \'/o2 max(I/min, ml/kgemin)
a) B |

Vo, max (1) &, 1 HR%47 ) ORABRKEREORHEFTT b O T2 ORI
£ TR LE. b X —BHH3.400, NV —FK—13.22] ¥ L. EIEER AL
3,930, REMEEAH3. 71/, HEEH3.58], H v h—3.94l, 7 —E&K4.111, [
BRAL.08] TEWIN—TThHol, HKEL-DD ifoz max (ml/kg*min) Tl. EIE

Vemax (I/min) Vemax (I/min)
0 SP 190 l.'SO 2(.)0 0 5'0 190 1?0
Distance Running (S) £ Distance Running (J)-| §
Distance Running (A) .- Distance Running (S) -
Sprinting ()42 Distance Running (A) i
Soccer (5)-f:: Sprinting fS)-
Volleyball (5) 2 Sprinting (A)-
Cycling (S):: Throwing (A)
Canoeing (S):: Canoeing (S)-|
Canoeing (A)-£5 Volleyball (S)-|
Karate (A)£5 Basketball (5) -
Swimming (J)-1:: Basketbail (4)
Swimming ()-f:: Swimming (J)]
Rugby (5)-§::
Rugby ().
T T T 1 T Y 1

Fig. 5 Maximal expiratory gas volume Fig. 6 Maximal expiratory gas volume
on elite male athletes in Nagasaki on elite female athletes in Nagasa-
Prefecture. ki Prefecture.

J; Junior high school student, S; J; Junior high school student, S;
Senior high school student, A; Senior high school student, A;

Adult and college student Adult and college student
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BERR A 2368 . AmI TR b B> Vo, max [ETH o 72, EIHEEH66.8mIT, K¥K62. 3ml.
F X —EHeH56. 4ml, BEEEAST.7Tml, v A —»%61.0ml, SV —R—)148. Tml, T
76— 58 .6ml, [EIFA L1, 4mITH o 720
b) ZF

Vo, max (1/min) i, FEB SR UIze NAT v FB—IRADS. 040, /SAT
N R—IVER2.990 BSEWI N — T DA TH o7z, NV —R—VERK2.76/, EEEHE
2.731 ThEFMIZE M > T2 Vo, max (ml/kgmin) ZHAE 1 kgi7z 0. 1 5F%7% 0
Vo, Th s, AK—VEFOEBRENIEEIEL LTI L AEEY D OHHE F
FI&h5 2 L%y, REMR255 8ml, RIEMEMES. Tml, AikE4H555 5ml, /3
A7y N R VERADI0.0ml, SRy N R — VRG] 8ml, N — R — U EEA5 . 4
ml. RET46.1mlITH > 7z,

D. Max O,debt(l. ml/kg)

Max O, debt iZAE—F, N7 —DIEL LT, 2% EBRFIHN T RV F—DIEE
ELTHEL, B pofshTna,
a) B¥

HIERRIIFREE IR U, Max O, debt (1) FRTE. ¥y #—9.19], NV
— R —N8.19/, EIEEERRAS.12/, HIKES.00/, 77 £ —&E#&12.397, FHA12.66]
B Max O, debt DEWI N—TDEETH o7z, MOEEHTIE, 7 X —D8.481, 7K

VOzmax (I/min) VO:max /Weight (ml/kg/min)
5 4 3 2 1 0 0 20 40 60 80
T it Distance Running (5)-1:

Sprinting (S):

Soccer (5) .

Volleyball (S) 1

Cycling (5)-+:

Canoeing (S) 1

a3 Canoeing (A) -,

Karate (A) 1.

Swimming (J)

Swimming (S)§::

Rughy (S):

Rugby (A) L.

T T T ™ T T T 1

Fig. 7 Maximal oxygen intake on elite male athletes in
Nagasaki Prefecture.
J; Junior high school student, S; Senior high school
student, A; Adult and college student
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WER7.20/. RIEBEERTT.231 ® Max O, debt (1) Tholzo KEXTZD D Max
O, debt (ml/kg) 3. MW HOBEED, REMERADE Y E L L THUN—RREERF
RRZEEOm], FEHS130ml. ¥ v b — (ERER) 012ml, 57 € BT
ml, FARAL60mITH - 720 MOME T, & X —BHA140mIT. /31 —122ml, 7Kk

VO:max (I/min) VO:max /Weight (ml’kg/min)
4 3 2 1 0 0 20 40 60 - 80

} Distance Running (J)

‘|- Distance Running (S)

.} Distance Running (A)-
Sprinting (S)

Sprinting (A)

Throwing (A)

Canoeing (5) |

Volleyball (S)-

Basketball (5)

" Basketball (A)

Swimming (J)

Swimming (S)-

Kendo (S) -

Fig. 8 Maximal oxygen intake on elite female athletes in
Nagasaki Prefecture.
J; Junior high school student, S; Senior high school
student, A; Adult and college student

‘Max Ozdebt (1) Max Ozdebt / Weight (ml/kg)
15 10 5 0 : 0 .50 100 150 200 250

Running (S) -

‘F Distance Running (A) +:

Sprinting (S) -+

Soccer (8)

Volleyball (S)-§:-
Cycling (S)

Canoeing (S)4::;

Canoeing (A)

Weight lifting (S)-1.::
Weight lifting (A)-§:
Swimming ()4

ing (S)}::

Rugby (S)
Rugby (A){:::

Fig. 9 Maximal oxygen debt on elite male athletes in Nagasaki Prefecture. .
T; Junior high school student, S; Senior high school student,
A; Adult and college student
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2 T120ml, HEEI129mlTH - 72,
b) &F

BIEAS BRI L [101R Ul Max O, debt (1) Tl /NA4 v N R— VR AS5.47
[ SRy b R VEHA6.860. /L — R — VA6 00/, GRS kS%6.02(, B
BEBERH34. 997, AKIKHEEHS5.097, & X —535.221, RIW5.78] TH -7z,

Max O, debt (ml/kg) 2 F V{EEY 2D D Max O, debt %, HFEEET111mI T, Kk
2 C111ml, EEMEER T112ml, fRIE100mITH -7z, —HEREEE D N7 v bR
—NVEBN118ml. FERAD0ml, NV —R— NV ERBI8mITH - 7z,

D. RAEBR/ 7 —

EBBFRINEES % 11 (Watts, w TRR) TFHlidT 5 DT, Bl EINT XA —F —%
R L CHIE L, £HIZid Anaerobic Power (Watts) T&R L7z,
a) BF

EIERESAH688w, Vv & —23889w, HERER63w., & X —EKT719w, KIKEET
825w, 77 E—EK1042w, FIFEAL012w 72 ETH o7z,
b) &F

RIEMER 492w, B AD565wW, A X —ER492w., KIKEET583w, NV —F
B672w., NAYT v b ER628w, RIE5T8wW 7 ETH o 2o

Max O:debt (1) Max Ozdebt / Weight (ml’kg)
10 7.5 5 25 0 0 50 100 150 200

L

Distance Running (J)

03::

- Distance Running (S) ...

1 Distance Running (A)-::>

Kendo (S)4:x:

Fig. 10 Maximal oxygen debt on elite female athletes in Nagasaki Prefecture.
J; Junior high school student, S; Senior high school student,
A; Adult and college student
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N, #& 2=

A. 51, BIEES LU BFMER

A, RISE RO SR, EEEE 72 3R BHEE . SO, B e
ERIETZEIEZHSOTH 5,

a) BF : :
—VEHI &> TiE, HRVBCITHIENSER SIS, FFROTT, NV
—R—VEHZOWTRBIBWEENEREN S Z L IHROBATH S, NV —
R—VEBROHELG.InZLED by VNV DF —AIZHERSE EEVWES 2 5%,
Yy 2 —D172.8emlk, 1977 FE LR D HARFK F — LA FEF D174 . 8cn~176. 2emiZ b
BELBDPEIMF—LATHDE IR EZDLE, $RFOHEHSSBAICHARDH
TREEPBEVAMNNTHZ L E2ERT I, FULFREFZL57, LaL,
Vo d—2—RAAERFOBRFICHRL LZOFRREVI LS, BEBESSTH
WHREFIZ% 2 Z EBHONTH S, £/ 7 7 E—EKDL73.7Tmd, E 5 EFH WS
BEHNCE 25, RiE#. Kk, HEH, 7 X -2 EOHRII1T0mFi#TH Y . 1991
FEORKEER 3 F4 (178%) OV HEH170. 1em, 165H3169.5emTH 2 2 & 5527,
AR EDAREFT RS & BIEEREDFHEIEVWEROBEEHEFNE 1 -
720

HEIZ., FEOEWUNV—R—V, v h—, F7E-TEL, HEEEFIIFRE
DOED IZBHRBEOBEWERMDBEFEN S o Tz, NV —R—, ¥vh— HEHE, J
JE—MHIE., b2REREOE T LOFROMK ELETH S, Bz, -k,
87 —RET 2HEPEEEDETF X, LBM (kg) BNEWI L BSHARSSZ VI LR
BT 20T, %Fat »ES LBM IZEA R, Lidb LBM (ke) BBV HHEFR TH
BZEEZTIV, EEEIZ. £OBE SV —R—0V, Yy a—, HigH, 575—)
HANTHRESBOREFEEOCYHOBKE TH >, KKBREORLICH 2 H
HELZEDRD DT, FENERINTOEREVERICH D, LBM (kg) BZHIZEEL
BWZ o, REOHKED Y HFEEKROE»S ATy —=r 7 d3NTHR
WERETHEEEZ LI,
&%Esﬁuﬁu:mﬁewwﬁﬂbﬁﬁﬁmwmk%%@wﬁﬁ%%8%MW76
miZ3F LT BP0 TNV —R— IV T75%. Ik bE» o I RIEBRA D £ 0 Al
—FARERIBEREFEFI9.7% Th o1z, RIEHEO KGR 8 MAUMMBD LT Lid,
% Fat 238.8% L EdnoTz 2 p o bEIToNTwD, REFEEFOKEREIZEL.
% Fat 2MEW 2 L 13%  OIME9298 R o5, THRBIEOEE» 5% 2 T,
REHERIRS B ANV —2ET 3 FEE (K TOMKIER) OBWHI/7 15—
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Y ADEED S bBI o T T L Th B, HISEAE L . % Fat 530 2 L i, Vo,
max P, N7 F = VALTA FRAERIIMEDBEZ I LS HHSLTH 5273,

LBM (kg) i&. % Fat B3R D Zb & % T ISHENEEH LBM (kg) HEL &
3, BEBEONV—R—I, ¥yh— HEHE, 77—0LBM (kg) PEL. R
E— R, X7 —OREREEORHE L —8T 5, Wit e dL/I3912 & % £ LBM DI
YTUYDHRBCHYE T L L E D, BREDOHE LCh ¥4 %2 & Kik#EFIZ. LBM

(kg) H351.5kg L BOEER LD HIREDEVEFZ X5, LBM (kg) OHEIICIX
7IA b M=V WEMRAKBEEbITWS, KEEOH TS 7 E—DitG
BBH. ¥y b —OERERGEBE, SRR A L - N V=Y IRERE R
TRER, ZOMRABA SN DTHS, LELHFFED MV —= 7 Efl iz
BEREIHMITRETHS ), REISBEOWREEETFO LBM (k) MBI AR T
B R, N7 —<YADBE»S BB BRO>TWEEFZ LI,

LBM /Ht2% 0 HE1 m¥%7% Y LBM (kg) 28, X7 —, AE—FEBHELT 3
Yyh—, BEHE, NV—R—VOEFETEHEVWI LIZ.LBM /Ht 87+ —< A
LEWIEBS D B LT AMEOL—HKT 20D TH D, BV vy — (HREK) L5
7E— ({tBEEK) © LBM /H tiZ2EER £ 2 3 BERBEOEF2E L b DT,
7 —ABEFOSVABAE—R, XV —REBH D EOFMALZIT T, AE—
K ST —ORE L LC b BRI BIEEE LB 2 50 b 2 A JL O — R T (19.9
) CLBM /HtfE%31.2 (kg/m) LHMELTHD. EEBEKY v & —id34.1, it
SEEKT 7€ —T36.9L B VRETE TIRIZIOREE., BETRYBEWVWI Lizry, B
FEEERF R M 2 BIFEBEN T L2k B,

b) ZF

R, NAT Y PRV —R—VOREE T, FROE BB O
FEHTHS LBHONTH D, NAT Y P R-VERANZ, FEEOERIC AT
BRIEENZ VS, AE, LBM(kg). LBM/H t 88, hr—=y 28Rl F—A
Ths, LU, AFEAF—L2DFBFRIFELTUNER LI VB EINIEFTHo
DHED by SV VF —ADEIKIZ S 5RB 45 L RHETH 2,

NV —FR—VEREEEERAS TEER L N EFEEREF 20T
DB, bI—HONV—R—VERF—L (Ka) ITHARS & FEOFEEET2. Tons
ol ZRTHHERD by FURVF—AICHARDB 55T B2, Biak
2. HESHEAD L — % —VEF I Conger & MacNab*® D4 C25.3% D% Fat,
Kavaleski 5371321.3% D% Fat fEZ R L TW5, & 51255 13 0xeEERE T —
LERFCIT.6%ZHMEL TWwd, NAT v hR—VEFDY Fat iz DWW T,
Sinning 5%*1%20.8% % . Conger ¥ MacNab®*®1326.9% & L. FIRZic L > T %
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D% Fat WIEDSH 5, X 51z, Wilmore? G fhoFEEHIC OV T HRL T3,

RIEEEEF OBRB ORI, NV =R N2 Ty P R—NVOIREEFICHAT,
ERIBEL, REBPEL, % Fat. LBM (kg). LBM/Ht 2MEWZ L L E 2 & 5,
Wilmore®®% Drinkwater 5 D& ICR SN S L H 2. KTFREERT »F—0FH
BWEDEMEE L TIX, % Fat MEWZ EBEREI NS, BRART XV H AOREHE
HFIWET 2 ERPOTIX, BR169.4om, HREST7.2kg, %Fatl5. 2% 2Rl TWwa, Z
DOER L RIFEEF BT % &, RIFREFIZ, ¥Fat ZIZEEDLSBZVHOD, F
E. RETEHES2ICH>TwD, Eo, B S9iE, BAAEEBEF COVWTOR
Boh THIEEESETF I DWW T D% Fat $39.9%. EIHHEGETF T11.4% D8\ %Fat f&
BERLTWS, BiRS30, K¥EREL - hEHEEEEF T14.8% D% Fat ZHEL T3
& 91, MEE W L Y 10~15%HTHRD % Fat DEHE  RIFRAITEEEEET D% Fat
EHBBLEZIWECEBANICHY, ZURVNWVEFR S, RIEPHX—REKD
Wi, BT 2ERZRsNE P 5T,

el o9k, —BERAZT. F#p19. RO % Fat 222.3% LHEL T2, 2D
JBINME L iR % & REEERTFINGTL.0%. NV —R—VEREFT87.9%. /N
ry PR —IVEAT84.8%. NAT v bR —IVEKT80.7%D % Fat DLEKIZ 2>
Teo INODERNMS, RIEMEF D% Fat BMELZ L IXHSHTH S, HES?®D
RAZTF (CP¥ERS0.5m%. %Fat23.5%) W3 L Z2DEGIIEIEL R 5,

HE1m¥zbo LBMER (k) &, O0FHEEFICL 2 &, —BREAZLFH
25.5 (kg/m) TH Y. LJIMEICHNRSE LA 7 v P R—V, NV —R—NVTEENZ
LOHESHTH B,

B. VE(I/min)
a) BF

BT Astrand 512 & 2 b LHHERC 1340 6 [/min 2 S3EBNC X b 7 o TR
L. BATIR200//min iz b T 5 L EHNTV 5, KPR TR, BEMER S LK
DAEBTIE—BEDE S CBREROKR S WEETATH 5720 Vo, max DFIR
HFELTREREREHZ LEELNTED ., URMERER EHEET 5,
b) ZF |

TFLBFERCERHETE . B8, N2 7y P AR—LVEK., #IEO X > 5&
REOKRKEVWEEHTATHoTz, NV —R—LVEK. NAT v bR—VEATIETHE
XD b ELoT, - REERE L AKOSEEF92.17 L91.5] L{EL ., BENFKER D
HH LBMBBELNI 6 HURETZL L D,
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C. \./o2 max (I. ml/kgemin)
a) B+ :

AR—VRFOFBREMEIEREAE. aerobic power & L T Vo, max 2 B3 %
f51~10.10202038~49) 3 Loy FIEREDFA NI B LE E L2 WEH I3 4 { AT oxt
R L-HEH, REME. Kk, »X—, BEE, yv 21— Nv—=F—, 77—
ZEDEHRWITh b EBREROBRATIVNEELREANIRF L2 2EEHTH 5, Bz,
BEEGRT IS\ Vo, max BUEOBEHETH 2 T & i35 % £ 7278\, Crielaard &
Pirnay Z_VE—D¥F Y v I v F— (6A) OFH Vo, max 5378.6ml. FHHES
> — (6A) 877.1ml £ 4 L. Rusko &3, B FHgEsERE 78, Iml 2 & T 2
7% ETI~T8mlD—FBTF DL L 5> T b —F7. RBEDEED Vo, max 129
TIREALDDRENAON. YTV YTV F—TAFYat ) vy 7 2DEKR
BEF08.2ml. A Y Y 7 EFTHLEFEREFI. ImlTH o7, BHS W L
i, BBORImBLLED Vo, max DEEMES > F —DRHELEL SN2, RGEEOE
BESEED Vo, max 120V TIk, §F59, by ZLOLEF (144) T69.6mlk
&L, HE S RIFERRRO SUN—FAEEZETF T68. Tml TV 313 70mlD v~y
IEL TRV, 20T LIk, BREEFEOMSH Vo, mar WRSNbO L%
ATEOTHS S, —F., REESEEF NN —EIEEF068. mEiELA L
B ERECE PR VFRE (BHEREH) OBINLEFBLENWI LE2RL TR 5EY,

KIKRERD Vo, max 12Tk, AFFRTIZ62.3mlC., B S ODHED & 3 A
AN P24 <2 —D60.9ml%, TR X 54918, 95 T57. 0mlDAKKEF 2 hR %
LEETH T, 2O Vo, mar (ml/kgomin) OEKEY D QFFTIHEEIZ & 5T
KELSERSN, BIZITEESYDOWEIZ X 560.9mlDFETF O TVHEET. 6ke 1T AFF
R DOBERE D TIIRESY. 8kg iz i THILSkg D o T2, % 7o . FIREIZ BN & 50 DR
DHEDT3.6kg LB VTN O EESNENZ L85 Vo, mar (ml/kgemin) % FiF7z b
DEEZ LY, Holmer'®™ld, A r—7 > EFT69.0ml (hE78ke) 2WELTH
D, BISEEFELKD Vo, mar 62.SmlUHKESE: L3S 2. - BRELV VTR
DEVEDLVRVOFBRERTHZ LT Z %,

5 X —EED Vo, max . AT—7 VEFIZ 5T Saltin & Astrand*©4369. 2m
. BAARFECEA Yy 27 (N=5) T59.9ml, #F 54 7 VEFE (N=3) T6L.5
MOBEIDH 5N, BEEF (T6A) OFY Vo, max56.5mlik A £ — 7 > BFED
80%. HEAANBFEDOA Y v 7 DBYLER>T WL, KEEDA Y Yy 7 EF R &
AT, 57.9ml, KE74.8kg b 275 D BB LAV TH o7z, H X —BIIRHBET
B A F—RBEREETH Y EED by SV b 3 BIRREFD Vo, mar L~
VTHHEVEWERSZT., EFEIEN LizbBALL S, LirL, BERVAR
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VTR, RIGEY X —EFI2ERRASTOEREMVAVICHEEL, L br—
V7 ENTOEEE LS 1 %, HEEFHRKO Vo, mar i¥, Hagberg™iz £ 3 & 7 2
VAN (BA) BETR MUY R IAETE.mlThH Tz, X 5 ABLORT, E8
BICHRD by v _vicdh 3 [F3RMEF 12 D> T Israel & Webber O#REED &
LT, BMA 2 5 X5ADF Vo, max #375.5ml, S 51HO v 72752 (17A)
TTL.AmIEEHE LT3, & 512 Saltin & Astrand®ld, AT —F > F v 59 LF—
NEF T 0mBHE L BEEFHEFO Vo, max (H13 EIEREET 2 1583 5 B0
EZREELTWw3, HEAD—WT ¥ F = 7 HEEETD i/02 max OVt BH
5499359 5ml & WAL CH Y . FIY5T. Tml %R LI PieE i MR Otz ik 1 v
F = A PERERECRRO 70 BFFEELFENTE Y 2B 2D FHor
RNWEHoTeEEZ 5,

Y H—BEFD ifoz max 2OV, HESMIFNCHRE L Tnwd, #HERE LT
T E BB v 7 — B A EERAR R - EEBOF — L2 B OO THAL v
FURNF—AEBEZTEV, BF—L2RFED Vo, mar 1161.0mTZ D127 A DHER
FEodizix i/o2 max BHEYFL BT =V F == ED T3, BOBEDOMOER
ExhbE, PRI B2 —AY v I —HRARFEHETF T62.9m%., Hi7z 552
F. BT —A LA TT =V F =32 EDT) #F T61.8ml% . Ishizaki®®iZHFAR
BB EEERIGET O HEERL VT A — 5 —i2 X 3 Vo, max fE53.95ml £ 345 L T L
Bo BF— AT, Ui bI2TADBERE BHE LIV v 4 —BFD Vo, max 3561.0
mlTH otz Z Lid, F— LR EBRRIEERISEN T, HES OHEED60.0ml
FOBEIMLTBY, I b —=v 7 a8 F—LTHolz I ERTEHL TV S,
INEEEB DTS A —NVI7 U RS —TvAY—" 2EELT DALY
HREETH-ILEZ 5,

NU—R—VBFED Vo, max 1. Puhl 5912k 27 2 ) 4 BEFOHE192.Ten, 4k
& 385.5kg C Vo, max56. ImlOMELE 502 03, REDEV L —K— VEF O
Vo, max & % D EOEOBME R 2V, 2HENSV — KoL F — ABTFEED Vo,
max it 48.6ml (N=14) £55.24ml (N=11) D& (LB L BEICL 5) SRS
B D Vo, max WIXEDR R S iz, 7 7 ¥ —BHIZ19956E 1 H 04 E b c s
B UIEFD 2 EEFHRORBETH 5o 58.6mlid. AEFO5]. 4mlx L T o
DBV EEZ K5, 1972 EORIEME L LTRE S X 5, 2 HAERF — AR
F 7 AOFHETS2. ImOWENE S, ZOMEMIZEARZ L D BN ES 2 &
3,

b) &F
Vo, max WEBEIFEEOR b BOIEL Sh, % OWELD 259, Hiz,
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12 & B EHSET T46. 4ml & EEMT51. 2mI0FENR SN B,

KEED ARy bRV T, BRED Vo, max BHRANEER D bEN.
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