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BE # dH#E— - AIET - REEE - FIERy
%2 -1 BERcsErsHall —out test BrNRBAIERR
Subj.K.S.

All out | Max, Vo, | Max, Vo, |Max. Ve |Max. HR. |Rec. 10| Max, RR | O;Removal | O;Pulse
Weeks time 1/min al/kg/min | BTPS Beats /min| H.R. resp /min nl/1 o1/ beat
Before 7' 23" 2. 853 46.0 126. 51 171 89 53 27.60 16.68
1 7' 25" 2.737 44.1 139. 77 177 89 44 23.58 15. 46

2 7' 24" 2.735 411 127. 03 168 86 43 26.09 16.28

3 7' 07" 2. 948 47.5 132. 89 168 86 43 27.20 17.55

4 8’ 35" 3.004 48.5 159. 94 178 90 62 22.90 16.88

5 8’ 30" 3.151 50.8 170. 89 183 100 55 22.70 17.22

6 7' 50" 3.372 54.4 138 42 174 88 46 29.70 19.38

7 7' 53" 3.116 50.2 133.65 182 92 44 28.30 17.12

8 8’ 35" 2. 806 45.2 156. 90 186 100 52 21.80 15. 09

9 8’ 30" 3. 570 57.6 155. 99 186 104 56 27.90 19.19

10 9' 00" 2. 833 45.6 141. 29 186 100 56 24.40 15.23

1 8’ 27" 3. 211 51.7 148. 65 183 96 48 26.40 17.55
12 8’ 35" 3.253 52.5 146. 79 186 102 47 26.90 17.49
13 8' 42" 3218 51.9 143. 47 184 100 50 27.30 17.49
14 8’ 45" 3.470 55.9 146. 41 182 90 53 28.80 19. 07
15 9' 127 3411 55.0 146. 40 184 100 53 28.40 18. 54
16 g’ 10" 3.329 53.7 151. 75 184 95 53 26.70 18.09
17 — — —_ J— — J— — — J—
18 917" 3.333 53.8 146. 07 188 105 52 27.70 17.73

* ok *k *k *k *k
** p < .01
%2 2 Subj.T. I.

\\\\ All out | Max, Voz Max, Vo, | Max, Vg |Max. HR. | Rec, 10|Max. RR, 0; Removal| OzPulse
Weeks time 1/min |mi/kg/min | BTPS |Beats/m | HR. resp. /m. ml /1 nl/ beat
Before 5 50" 2. 312 42.4 102. 96 184 92 45 27.60 12.57
1 5" 45" 2.119 38.9 105. 86 178 88 46 24.20 11.90

2 550" 2. 094 38.4 113. 59 182 89 50 22.60 11.51

3 6' 33" 2.402 44.1 106. 54 184 98 48 27.69 13.05

4 &' 50" 2. 318 42.5 101. 82 189 102 57 27.86 12. 26

5 7' 00" 2334 42.8 121. 57 194 103 57 23.60 12.03

6 7' 00" 2. 627 48.2 118.63 190 94 56 26.99 13.83

7 6' 24" 2. 335 42.8 111. 54 184 92 47 25.41 12.69

8 7' 02" 2.790 51.2 135. 32 188 87 64 25.09 14. 48

9 7' 09" 2. 288 41.9 123. 27 186 91 55 22.70 12.30

10 7" 12" 2. 005 36.8 123 26 186 94 57 19.80 10.78

1 721" 2. 637 48.4 121. 48 187 95 56 26.50 14.10

12 7' 21" 2. 599 47.6 129. 41 187 93 51 24. 40 13.90

13 J— J— — J— _ —_— —— e —_

14 7' 40" 2. 817 51.6 137. 44 190 97 54 24.90 14. 83

15 7' 48" 2. 415 44.3 107. 61 189 95 53 27.20 12. 78

16 7' 40" 2.534 46.5 128. 92 186 91 56 24.00 13.62

17 — — - — — - - - e

18 800" 2.730 50.1 125. 98 188 100 55 26.30 14. 52

* %k * * * % *

% p <001 * p<005



RIE S @ o M Ric 20 T

*® 2 — 3
Subj. S.N.
All out | Max, Vo,{Max, V02 Max, Ve | Max, H.R,|Rec 10 | Max, R_R,| OzRemoval | O; Pulse

Weeks time 1/min |{nl/kg/m BTPS | Beats/m | H.R resp /m wl /1 ul/Beat
Before 5'32" | 2311 37.3 138.54 180 95 59 20. 50 12.84
1 5'47" | 2.337 37.7 136.59 180 106 61 20. 70 12.98
2 6'00" | 2.508 40.5 145.75 190 100 65 21. 10 13.20
3 6'33" | 2414 38.9 133.56 184 100 — 22. 20 13.12
4 7'10" | 2.291 37.0 124.64 188 94 62 22.50 12.19
5 7'02" | 2.460 39.0 139.34 190 102 65 21. 70 12.95
6 6'46"” | 2.496 39.6 124.34 185 94 60 24. 47 13.49
7 640" | 2.875 45.6 132.71 190 100 62 26. 30 15.13
8 7'00" | 2502 397, 130.68 188 94 60 23. 30 13.31
9 733" | 2.561 40.6 148.32 184 96 61 21.10 13.92
10 700" | 2.953 46.9 139.28 189 93 62 25. 80 15.62
11 7'23" | 2.674 42.4 143.85 186 96 60 22.70 14. 38
12 7'10" | 2.544 40.4 140.16 192 98 60 22.05 13.25
13 7'21" | 2.855 45.2 138.78 186 96 61 24. 99 15.35
14 7'10" ] 2.655 421 131.12 184 87 60 24. 60 14.43
15 7'35" | 2.504 39.7 . 138.72 182 91 60 22. 00 13.76
16 7'40" | 2.691 42.7 142.90 186 91 62 22.99 14.47
17 - - - — — — — — —
18 8'06" | 2 740 43.5 144.40 188 91 60 23. 00 14.57

¥k L] %* ook ek

** p < 0.01 % p < 0.05
2 — 4 Subj. S.A.

All out | Max. Vo, | Max, Vo, | Max, Ve |Max . H.R.| Rec 10 | Max, R, R. | O;Removal | O, Pulse

Weeks time 1/min {wl/kg/m BTPS Beats /m | H R. Resp/m mi /1 ul/beat
Before 7'25" | 2.642 38.3 99.20 174 83 38 32. 70 15.18
1 11'42" | 2.854 41.4 100.13 187 109 50 34. 32 15.26
2 755" | 2.689 39.0 97.11 174 86 42 33. 89 15.45
3 730" | 2.784 40.0 98. 66 176 87 38 34. 60 15.82
4 8'31"| 2.791 40.4 115.73° 180 86 42 29. 40 15.51
5 828" | 3.095 44.8 98.99 185 94 40 38. 49 16.73
6 850" | 3.208 46.5 100. 30 180 91 33 38. 99 17.82
7 8'17"] 3.043 441 92. 36 184 90 39 40. 00 16.54
8 904" 2.781 41.5 105.61 182 110 39 32. 10 15. 28
9 847" 2.895 43.2 98.85 182 94 37 35. 70 15.19
10 933" | 2.869 42.8 138.54 188 104 38 25. 19 15.26
11 845" | 2.849 42.5 112.31 186 92 32 31. 00 15.32
12 935" | 2964 44.2 132.76 190 91 41 21. 10 15. 60
13 855" 2756 41.1 144.45 192 97 55 23. 20 14.35
14 9'00"| 3.312 49.4 150.16 186 100 54 26. 80 17.81
15 9'00"| 2.385 35.2 125.00 187 100 52 19. 08 12.75
16 8'40"| 2.880 42.9 116.07 186 86 43 30. 20 15.48
17 - — — — — — - — —
18 9'50" | 3.142 46.9 150.11 188 104 57 25. 40 16.71

ok ok sk (—b)
*% p < 0.01
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EFFECTS OF PHYSICAL TRAINING ON BLOOD PROPERTIES
(Changes in erythrocyte and leucotyte counts during the course of training)

by
Takashi Ito, Seiichi Nakai, Eiko Okawa, Syukiti Matuoka and Shigeaki Abe

Effects of physical training on blood properties were studied in four healthy male subjects.
They were trained by bicycle ergometer exercise four times per week (10 minutes exercise at a
time) for 18 weeks. The intensity level was kept at about 70% of the maximum oxygen intake.

Measurements were made once a week for the all-out experiment in such items as: Vopmax.,
VEmax., ‘ﬁxax.H.R., erythrocite and leucocyte counts; percentages of eosinophils, neutrophils and
lymphocytes; hematocrit and hemoglobin.

Results are as follows:

1) Data about all-out time, Vo, max., VEmax., and max.H.R. showed that subjects gradually
adapted themselves to physical exercise week after week during the course of training.

2) In case of every all-out test exercise, erythrocyte counts showed a high value after exercise
and recovered the initial level in 30 minutes. In only one subject, erythrocite counts at the
initial level gradually increased during the course of training (significant at 5% level}.

3) Leucocyte counts showed a high value after the exercise like the erythrocyte counts.
Thereafter the recovery showed two patterns, one recovered to the initial level and the other
showed a level lower than the initial, 60 minutes after the exercise. The resting level of leucocyte
counts did not increase during the course of training.

4) Lymphocytes increased and neutrophils and eosinophils decreased after the exercise, and
they recovered the initial level in 30 minutes.

5) Both hematocrite values and hemoglobin concentrations were high after the exercise, and
thereafter hematocrit gradually increased during the course of training (significant at 1% level).
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