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ABSTRACT

The purposes of this study were to observe physiological responses of
the middle-aged to exercise by a tentative aerobic work capacity test and
to elucidate physiological characteristics of a middle-aged marathoner.

A tentative method of aerobic work capacity test was developed from
the viewpoint of safety. The procedure was to exercise at two given sub-
maximal loads (100W and 150W for four minutes, respectively) on a elec-
tric bicycle ergometer which could keep workloads constant even if pedall-
ing rates changed. Three healthy middle-aged males (one marathoner, one
jogger and one control) performed this exercise. During the exercise, oxy-
gen and carbon dioxide concentration was continuously analyzed. Heart
rate (HR) and brachial artery blood pressure were monitored every mi-
nute, and oxygen uptake (VOz), pulmonary ventilation (\./'E), oxygen pulse,
respiratory rate, tidal volume and oxygen removal were obtained.  This
tentative aerobic work capacity test followed Margaria’s two-step load
method. Estimation of \./'Oz was based upon Balke’s formula. ‘}02 max

estimated from the HR and \.702 values at the two workloads showed small
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standard error (5.74%) and a high correlaiton coefficient (r=0.957, p<<

0.001) was found between measured \'702 max and estimated \.702 max.

Consequently, it could be concluded that this test method was reliable.

There was little difference in performance time between Marathoner

and Jogger, but differences were found in VO, max, O, pulse and O, re-

moval. Particularly, Marathoner showed greater value of O, pulse at ex-
haustion, compared with Jogger and Control (18.4 vs. 15.5 and 11.6mi/

beat). These results indicated that Marathoner’s great performance was

based upon efficient oxygen transportation system.
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1 Physical characteristics and activity level of the subjects
chest
subject é,%:) h(ecii%t Waig})lt (f::;z‘;rge activity level
(cm)
1.U. 48 169.5 60.8 85.0 long distance running
H.S. 48 166.1 57.6 86.0 jogging
K.S. 47 171.4 56.5 84.4 sedentary
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El2 Changes in pulmonary ventilation due to physical exercise
in the persons of middle age.
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3 Changes in respiratory rate due to physical exercise
in the persons of middle age.
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Bl4 Changes in oxygen intake due to physical exercise
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5 Changes in oxygen removal due to
physical exercise in the persons of
middle age.

iz, FRERBEOHRCLVREBRELS
D, ZOBMERAR LTHKRT Z 2 vF —

EAEMLS . EFICET L3 vF-—BNEK
BMBEIED HFEARNT b N id steady state SFR
M UTHEERZERICEIST 5. TIROEETG D

HICRBRFTER L EABRERNE & OBRKR TR
EINTO RS, mEEROFBREIFER
FRENERINBE DR, AM~OHEISESLIE
LIRSS NE D TH L5,
EFEZLORMA LB EREREEETT X b
X, BISHESET UlchBEEE OEBUBESERE
BEA LT EDRN XD EEEEEOAE 180
beats/min & FEAEZZT T %5 SJICEENDH
3. b "B'D\?E]%Uf)i' 180beats/min %2 5 &
HEWICHEEI VT £ — 2 - ORESEREI N
BXH7urs 558N T0E. IEEFICHEIN
BEBISEMER, BB Uk D s o B HE AN
IR, Ut ->THERHIBBEREINIbD L
BoXBEBRINWEZEZLNEYY., COFR T
&35 vF—, VaH—BIUEBRREED, &
BiC L R OBBRNMEENMZRL2 TR L. B
BEZORABRENERHEEMER, TOFRALMC
X AL, TOEAMEITKV LT r=0.958 (p<
0.001, n=12), F#EET 1.87ml/kg.min /R
U, THKEBEL) 2RIEEEZELTIVWEED
na".

240¢
all-out:
200 o/o/c/ ) \\I
S.B.P. \
— . \“
S ]
= g X v
O 160F O \
g T b
E X
St X'
° }/ M.B.P. Q
= % Q!
n 120F X = Qi Qi O G \
oSO
R e
o X’ %
e ¥ o = :x ~~~~~ D.B.P.
5 80F o o\"9'-'—0"""'"—-—-o----a-——o--~—---o
—— X/x o
o
ok Runner
)’ X Sedentary
0{ 1 1 1 1 1 1 L i J 11 i, i 1 L i 1
rest 0 1 2 3 4 5 6 7 8 9 10 11 12 13 1? in)
min

B 6 Changes in blood pressure due to physical exercise in the persons of middle age.
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7 Changes in heart rate due to physical exercise in the persons of middle age.
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B8 Changes in oxygen pulse due to physical exercise in the persons of middle age.

%2 Maximum oxygen intake, VO, and % VO,max of the subjects
g Max. Submax. (100W) Submax. (150W)
ubj.
{/min ml/kg-min {/min t % I/min %
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