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ABSTRACT

Our previous report was on the study of maximal heart rate and en-
durance time in relation to aging and proposed the regression equations
for maximal heart rate and endurance time on maximal exercise test in
healty Japanese adults.

This time, 242 apparently healthy Japanese adults underwent symp-
tome-limited maximal exercise test by means of bicycle ergometer. Heart
rate, blood pressure and electrocaodiogram were observed continuously
during exercise and recovery. And blood pressure, rate pressure product
(RPP), electrocardiographic changes and endurance time were investigat-
ed in relation to aging.

Results are as follows:



1. There is no correlation between maximal systolic blood pressure
and aging.

2. Unlike maximal heart rate response, basic systolic blood pressure
at rest may not be neglectable factor to investigate maximal systolic
blood pressure.

3. 4SBP/watt increases as aging.

4. There is no correlation between RPP and aging. Basic systolic
blood pressure at rest is not neglectable factor to investigate maximal
RPP that is much influenced by systolic blood pressure.

5. ARPP/watt increases as aging.

6. Prevalences of STi depression on maximal exercise test are 8.1%
in male, 13.0% in female and 9.5% in total and increase as aging.
The prevalence in female is greater than that in male.

7. Prevalences of STj depression are 14.5% in male, 23.8% in fe-
male and 16.7% in total and increase as aging. Prevalence in female is
greater than in male.

8. Endurance time decreases as severity of ST depression of ECG.
This results is suggestive that exercise induced ST depression is indicative
of some decrease of cardiac function even in the apparently healthy adults.

In Japan, there are very few reports giving a full detail of maximal
exercise response in healthy middle-aged Japanese adults who are closely
selected as healthy subjects. Therefore the results of this study have a
great value of the practical application for the prescription in Japanese

adults and also have a great deal of social significance now in Japan.
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1 Symptome-limited maximal bicycle ergometer test

ECG telemetering monitoring (CCjs lead)
recorded every 1 minute
BP  recorded every 1 minute
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% 1 Systolic blood pressure response of healthy men on bicycle exercise test
(Data were taken from those with normal ST response)

Stage [Before | 50w | 50w | 100w | 100w | 150w | Enduran- | at endu-
Decade exercise I’ 4’ I’ 6’ P’ ce time ISQ?S?B_P,)
~ +
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B2 Systolic blood pressure response of healthy men on bicycle exercise test
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%2 Table of total work load

total work load — watt

(watt)
Decade Betore 50W 1° 50W 4 | 100W 1’ | 100W 6 : 150W 1’ | at endurance time
20~29 0 60 200 300 | 80 | 950 1,460
30~39 ” # ” ” ” ” 1,250
40~49 #” #” #” ” ” #” 1,130
50~59 #” #” " " ” —_ 860
60~69 ” #” ” # —_— — 540
SBP mmHg SBP mmHg
220 age20~29 2201 age30~39
200+ 200
180F 180
teor y=0.0awt13 [ y=0.05wt134
140 r= [}_90 ?.40 r20.93
050 200300 00950 s e 100 75 200300 500950 1250 —
2201 aged0—~49 2201 age50~59
200 200

180
160
140
120
100

SBPmmHg

220
200
180
160
140
120

y=0.06w-+147
r=0.93
p<0.005

A H A
0 50 200 300 800 950 1130 watt

" age60—~69

y=0.12w+124
r=0,95
p<0.02

O T |

1
050 200300 540

watt

180
160

y=0.08w+147
r=0.95

140 <0.00 5
1202 P
1008 B

=3 Regression equation of 4SBP/watt of each decade
(Data were taken from those with normal ST response)
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%3 Regression equation of ASBP/watt
(Data were taken from those with normal ST response)

Decade r d.f. P regression equation a

20~290.90 5 p<0.0l y=0.04-w+139 0.04

30~390.93 5 p<0.005y=0.05-w-+134 0.05

Xy X: age y: ASBP/watt
25.8 0.04
35.5 0.05 r:0.95 df.=3 t=5.270

40~490.93 5 p<0.005 y=0.06-w+ 147 0.06

¥

50~580.95

F=4

p<0.005 y=0.08-w+ 147 0.08

60~690.95 3 p<0.02 y=0.12-w+124 0.12

44.3 0.06
53.3 0.08)

S .
p<0.025 (t=/r—|%)

63.1 0.12

# 4 RPPX107? response of healthy men on bicycle exercise test
(Data were taken from those with normal ST response)

Stage |Before | 50w | 50w | 100w | 100w | 150w |Enduran-|at endu-
: ’ ) 3 ¥ 3 . rance
Decade BXOrOISe l 4 | 6 I ce time | (max.RP.P.)
20~29 |81.9+3.2 14.441.9
Hi= 2 mmHg 144.1+5.8/173.4+ 6.9/220.1+10.0{282.8+10.9{301.0+8.1 i 352.1+13.9
30—”:;329 86.0+3.3(138.0+£4.1|176.5+ 4.6/220.9+ 5.8|284.2+ 7.9/317.2+7.6/13.0+£2.0{347.6+ 7.4
n:
40”‘;89 92.9+2.9(150.9+4.1]192.2 5.6(241.1+ 5.7)316.7+ 7.9|339.246.4]12.2+2.2|367.6+ 6.4
n:
59"'I589 94.7+5.3[155.265.3]203. 7+ 9.2|247.911.2/326.6+14.3 10.4+1.6[357.3+ 8.2
n=
Gn{’:tfs 75.7+3.2|131.4+6.7]203.3+ 166|231 .8+ 14. / 7.443.1(288.8+ 6.5
t.test
II decade ~}+——-t+—ooo-vo b o
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1 * * [** * %k * *
IV decade S e S B
t ¥ t T T T
V¥ decade —}————F—F—1+——4—a—o»O — e
1 * t t o
VI decade NRRUIVURI ST,
tN.S. *p<0.05 #*#p<0.025

xxxp<0.005 ©p<0.00l
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E14 RPP response of healthy men on bicycle exercise test
(Data were taken from those with normal ST response)
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RPP X102 RPPx10?
® 350 F

300
250

y=0.16Tw+132 200

age30~39 ° ®

y=0.192w-+127

150 r=3_95 150 r=0.96
<0.00 5
100 p 100 p<0.001
50 050, 2[:0;00 SEm 9;0 ' Mlﬁu _— 50'030 ZK;O 3;10 a;m g.:,o ]E watt
h'e -2
BELE RPPX10-2
350 350

300
250

200 y=0.217w+137 200 y=0.260w +135

150 rzgggl 150 r=10.96

100 p<0. 100 p<0.005

50 nslo 250350 8:)0'9;0 1?50 wait 50 0:'30 21;0 3.00 ao;:a:an watt
RPPX 1072

350
300
250
200
150
100

L L
50 050 200300 540

age60~69

y=0.374w+105
r=0.96
p<0.001

watt

5 Regression equation of ARPP < 10~%/watt of each decade
(Data were taken from those with normal ST response)

%5 Regression equation of ARPP X 1072/watt
(Data were taken from those with normal ST response)

Decade r df. P regression equation a Xy x:age  y:ARPPXI072/watt
20~290.95 5 p<0.005 y=0.167-w+132 0.167 25.80.167
30~390.96 5 p<0.001 y=0.192'w+127 0.192 35.5 0,192 r=0.93 df.=3 t=4.382
> Z.df
= = . ; 44,3 0.217 .
40~490.96 5 p<0.001 y=0.217-w+I137 0.217 430.2 p<0.025 (t= rI _rz)
50~590.96 4 p<0.005 y=0.260-w+135 0.260 §3.3 0.250
60~690.96 3 p<0.01 y=0.374-w+105 0.374 63.10.374
IR I, CEhliks.
Z OfER, BYIRTLIIC, RPP LigflH § TR L £FER @0 E)RK y=ax+b D a

BREOHEBEZRT. FEAEHEIZ0.00172W0 L 0.01 I3 ARPP/watt 2R3 A3, T D a3 nEic v
T r=0.95 72 L 0.96 &2 1ic HOHEE AR K5, (R KE)
g, EEED RPP iR A2EMBTRET RNT, FRERO VHERKRE 2, 4RPP/watt



# 6 Prevalence of ischemic ST depression on bicycle ergometer exercise test

ischemic ST dep.: ST dep=1.0mm for 0.08 seconds and have a flat or
downsloping configuration

decade number | ischemic ST dep %
20~29 13 0 0
_ 30~39 34 0 t]
Male subjects 40~49 50 4 8
50~59 24 3 12.5
60~69 14 4 28.5
total 135 11 8.1«
20~29 6 0 0
30~39 15 1 6.7
Female subjects 40~49 24 3 12.5 »2=1.037 N.S
50~~59 6 3 50.0
60~69 3 0 0
total 54 7 13.0<—
20~29 19 0 0
30~39 49 1 2.0
Whole subjects 40~49 74 7 9.5
50~59 30 6 20.0
60~69 17 4 23.5
total 189 18 9.5

%y &UCHEA S 3 &, r=0.93, p<0.025
=, MhE ARPP/watt OIEEAE B hic. (&
51 4)

Pllbickp, BrH#EYY o RPP #ins3
IR T B T & DD BT
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2. (&D

BT, ST; OHBEFEL.9 et LT, ST;
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%1 Prevalence of ST depression on bicycle ergometer test

ST up-sl dep.
decade number >1 .tz];:n?nope €P | ST I=1.0mm %
20~29 14 1 0 6
30~39 35 2 1 9
Male subjects 40~49 67 12 6 27
50~59 43 7 5 28
60~69 20 4 4 40
total 179 26 (14.5%) 16 (8.9%) 23 «—
72=2.804 ¥%=1.629 X2=4,343
N.S. N.S. p<0.05
[ 20~29 6 1 0 16.7
30~39 15 4 1 33.3
Female subjects 40~49 3 8 4 38.7
50~59 8 1 4 62.5
| 60~69 3 1 i 0 33.3
total 63 15 (23.8%) 9 (14.5%) 38.1<«—
20~29 20 2 0 10.0
30~39 50 6 2 16.0
Whole subjects 40~49 98 20 10 30.6
50~59 51 8 9 33.3
60~69 23 5 4 40.9
total 242 41 (16.9%) 25 (10.3%) 27.2

%8 Endurance time of decade according to ST responses

20~29 30~39 40—49 50~59 60~69 total
Normal
STresponse |!4.1£1.2 12.841.8 11.8+2.0 10.6+2.1 7.34+2.3 11.842.5
n=18 * & n=142 * n=>52 * %k n=20 * kK n=10 n= 142
* %
UP-Sloping
STresponse i) . ’ p<0.00!
: {
14.0min 10.3+2.2 IEIN 111.0+0.8 6.3%:0.6 10.742.1
n=1 n==6 n=15 [ n=4 n=3 n=29
Horizontal
* ok
STresponse
10.0min 9.3+2.3 9.0+2.2 6.0+0.8 8.5+2.3
—— ——— B «—
n= | n=17 n==6 n=4 n=18
Totale 14.1+2.0 12.542.0 H.7+1.8 10.3+2.0 6.8+1.9
" ———— —_— —p
n=19 * %k K n=49 * N=74 | *xx n=230 * ko n=17

*p<0.05 *#p<0.025 *#**p<0,005

ETH, ST; 14.5%i1cxd L ST; 1323.8% LF L { &L,
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