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Effects of Physical Training on Prevention of Aging
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ABSTRACT

In order to investigate effects of physical training on the immunolo-
gical function of the middle- and old-age persons, lymphocyte subsets
suich as OKT 3, OKT 4, OKT 8, OKB2 and Leu 7 were examined in
thirteen healthy males.

As the results of one-month physical training, there was significant
decrease in the Leu7 (natural killer cell).

On the other hand, the OKT 3 (activated T cells in peripheral blood),
OKT 4 (inducer/helper T cells) and OKB 2 (activated B cells in peripheral
blood) increased significantly after the physical training. There was
also significant increase in the lymphocyte transformation test induced
by phytohemagglutinin (PHA). ;

The PHA test for joggers after the physical training for long term
showed a significant increase, compared to non-joggers.

"These results suggested that physical training activates the immuno-
logical function in middle- and old-age persons.
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x1 Physic’al characteristics of subjects
belonging to IBARAKI tennis school

(A group)

Sub. Age | Height | Weight| L.LBM. | VO,max.

(years) | (em) | (kg) | (kg) |(ml/kg/min)
T.A. 49.8| 164.0 | 60.0 | 53.3 34.2
T.K. 46.9| 161.5| 50.5 | 45.6 30.9
M.T. 45.3| 161.5| 62.5 | 54.3 34.4
M.K. 40.6| 172.3| 62.0 | 54.2 47.3
T.M. 55.3| 166.0| 63.0 | 55.6 40.3
M.H. 43.4| 173.8| 72.0 | 59.7 47.7
Y.N. 51.3| 160.9| 63.0 | 51.8 32.5
Mean 47.5| 165.9| 61.9 | 53.5 38.2
S.D 5.0 5.8 6.3 4.3 6.9
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% 92 Physical characteristics of subjects
belonging to running circle in

KYOTO (B group)

Sub. Age | Height | Weight | L.B.M. VO;max.

(years) | (em) | (kg) (kg) |(mi/kg/min)
R.N. 56.3| 165.8| 56.5 50.1 28.9 ‘
K.O. 53.8| 161.4| 60.0 53.0 41.9
T.A. 61.5| 166.2| 71.5 62.5 26.6
S.M. 51.8| 161.8| 65.5 55.7 39.2
T.N. 54.2| 164.6 | 57.5 50.3 34.4
Mean 55.5| 163.9 | 62.2 | 54.3 34.2
S.D 3.7 2.2| 6.3 5.1 6.5
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# 3 Recording sample of physical training program
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25 211.4 120

18 883.1

20 223.0 138 19.10~19.45
23 245.6 138 19.00~19.35
25 240.8 132 19.15~19.50

18.45~18.20 (MR

9.30~14.30 (F¥=X%)

8

8 27 218.4 120 18.15~18.50
8 28 425.2 11.50~17.10 (F=2X)
8 30 111.7 126 18.35~19.10
9 1 218.2 126 18.45~19.20
9 225.0 132 18.25~19.00
9 7 203.1 132 18.40~19.15
9 9 231.5 132 18.55~19.30
9 11 232.0 132 18.30~19.05
9 13 229.6 132 19.40~20.15
9 15 250.2 132 18.50~19.25
9

9

9
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#% 4 Correlation matrix among the each component

1 2 3 1 4 L 5 6 7 8 9 10

1 1.000
2 ~-0.090 1.000
3 0.359 0.342 1.000

*ok %
4 —0.254 | —0.246 —-0.622 1.000
5 —0.324 | —0.241 | —0.661 0.826 1.000

* ke o
6 0.191 0.093 0.164 0.153 | —0.233 1.000
7 *—0.321 —0.066 —-0.32;1: —0.197 | —0.087 | —0.231 1.000
8 —0.047 0.061 | —0.096 0.141 0.104 0.091 | —0.109 1.000
9 0.532 | —0.111 0.370 | —0.383 | —0.347 0.063 | —0.156 | —0.057 1.000

ok sk dok * :
10 0.679 | —0.063 0.536 | —0.270 | —0.327 0.169 | —0.432 | —0.153 0.568 1.000

ok *ok * ok sk

1. noradrenaline, 2. cortisol, 3. Lue 7, 4. OKT 3, 5 OKT 4, 6, OKT §,

7. OKB 2, 8. PHA test,
*:p<0.01, *F:p<0.001

9. Leukocyte count,

10. Lymphocyte count,
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Bi1 Changes of leukocyte (WBC) and lymphocyte
count before and after exercise. Each point
indicates mean®+SD. A :shows data of A
group before physical training. @ : shows A
group after physical training. B : shows data
of B group. R :rest, EX : immediately after
exercise, REC30 : 30-min. after exercise,
REC60 : 60-min. after exercise.
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B2 Changes of lymphocyte subsets before and after physical training for a month in A
group, and profile of lymphocyte subsets in B group. A :rest, B : immediately after

exercise, C : 30-min. after exercise, D : 60-min. after exercise.

AG-Pre. : A group

before physical training, AG-pos. : A group after physical training, BG : B group.
Bar graph shows mean and solid line shows SD.
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B3 Changes of lymphocyte subsets before and after exercise. A: Leu7, B:OKTS,
C:0KT 4,D:0KTS8,E:OKB 2, F : PHA test. R :rest; EX : immediately after

exercise, REC30 : 30-min after exercise, REC 60 : 60-min after exercise.

Each

point indicates mean-+SD. A : shows data of A group before physical training,
® : shows data of A group after physical training. M : shows data of B group.
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El4 Changes of noradrenaline and cortisol
before and after exercise. Each point
indicates mean +SD. A :shows data
of A group before physical training.
@ : shows A group after physical
training. @ : shows data of B group.
R : rest, EX : immediately after exerc
ise, REC 30 : 30-min. after exercise,
REC 60 : 60-min. after exercise.
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