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Effects of Physical Exercise on Accerelated Plethysmogram(Reportl)
- Correlation Among Pulse Rate, Blood Pressure and Accerelated Plethysmogram
in the Recovery Phase after Running -
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Abstract

To clarify the effect of exercise on peripheral blood circulation, Accelerated plethysmogram
APG)was measured together with blood pressure and heart rate on thirteen womwn(aged 23-58yrs
~ith C-G pattern of APG while at rest and 1st,5th and 10th minute after 10-15 minute jogging.
“ive waves(a-e) were discriminated in APG shape and the area above the baseline of APG were
‘efined as positive area(+)which included a and e waves, and the area below including b,c and
Z wave was defined as the negative area(-), The ratios of the height of b,c, and d waves to
that of "a” wave were calculated. APG Index was formulated as (-b+c+d)/ax100.

The results obtained are summarized as follows,

2)Systolic pressure was higher at 1st, and lower at 5th and 10th minute after jogging than
the resting value. Diastolic pressure and the ratio of b/a and c/a of APG were smaller at
1st,and higher at 5th and 10th minute after jogging than the resting values. APGindex and
the ratio of d/a at 1st, 5th and 10th min. after jogging maintained higher level than the
resting values.The APG pattern of all subjects changed from 4 of C pattern,5 of D pattern
and 1 of F pattern at rest to 13 of B pattern at 1st and 5th min., and to 10 of B pattern
and 3 of C pattern at 10th min. after jogging.

2)In the relationship between heart rate and APG after jogging, there were a tendency that
the higher heart rate increase, the lower the ratio of b/a and c/a of APG change and the
higher APG index and the ratio of d/a of APG change.In the recovery of 5th and 10th minute
after jogging, the ratio of b/a of APG recovered toward lower level,and also the ratio of
c/a and d/a of APG changed toward higher level. Consequently, APG index maintained higher
level.

*,There were a significant correlationship between changes of the ratio of d/a of APG and
changes of systolic and diastolic pressure after jogging. In particular, significant
negative correlations in diastolic pressure were recognized during resting and at 5th and
10th minute after jogging.

+)In conclusion, quantitative analysis and pattern analysis of APG waveform showed that
aerobic exercise like jogging is effective to improve temporarily peripheral blood circu-
lation.
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F1 TEEEES U HBONRN . WE . ballk . c/alh . d/atbRUAPG Index (21 38)
Table 1. Pulse rate, blood pressure, b/a, c/a, d/a and APG Index at rest and after running

(female n=13).

Rest Recovery ( After running )
1 min. 5 min. 10 min.

PR(beats/min.) 68.1+2.13 104.4 2. 22500k 92.9+2. 405k 87.512. 17t
SBP (mmHg) 134.8+5.91 149.5 +4.35% 126.5+4.31x 124.2+4.33%
dBP (mmHg) 90.3+4.52 85.5+2.94x% 87.7+3.14 89.0+3.36
b/a (%) -37.0+3.08 -62.3+2.31%x -53.8+3.55%0ek  -56.3 2. 96k
c/a(®) -20.0%2.34 -28.9+2.51 -22.3+2.19 -21.442.12
d/a®) -50.7+2.34 -31.041.40%0x  -29.3+1,10%%0x  -32, 741,815k
APG Index -33.7+4.24 2.5 14, 28wt 8.315. 39k 2.3+5.83kk

Values are mean*SE.
sk p<0.001

%0k, p<0.01
Blood Pressure.

PR:;Pulse Rate.

Asterisk denotes significant difference from the rest.
sBP;Systolic Blood Pressure. dBP;Diastolic

3

% p<0.05

b/a,c/a and d/a: ratio of each component (b~d) to “a” component of
APG Index;(-b+c+d)/ax 100

accelerated plethysmogram(APG).
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Fig. 3. Pulse rate,blood pressure b/a c/a,d/a and APG Index at rest and after running.

Values are mean+SE. Rec. ; Recovery b/a, c/a and d/a;
component of accelerated plethysmogram(APG). APG Index
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Asterisk denotes significant difference from the rest.
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%2 Uk AMEOE{LE (ASBP, AdBP) & MBEEIREOKEBMOEILE (Ab/a, Ac/a,Ad/a)

DR
Table 2 Correlation coefficient between amplitude of AsBP,AdBP and Ab/a,Ac/a,Ad/a.
AsBP AdBP
Rec.1’ Rec.5’ Rec.10’ Rec.1l’ Rec.5’ Rec.10’
Ab/a -0.084 0.019 -0.241 -0.324 0.239 0.037
Ac/a 0.185 0.141 0.090 0.037 0.138 -0.134
Ad/a -0.514 -0.377 -0.399 -0.490 -0.593x -0.578%
%*; p<0.05. AsBP; Changes on Systolic Blood Pressure at Rest and Recovery.

AdBP; Changes on Diastolic Blood Pressure at Rest and Recovery.

Rec.1’ ;Recovery 1 min.- Rest,
Ab/a; Changes on b/a for Rest and Recovery.
Ad/a; Changes on d/a for Rest and Recovery.

”_s

Rec.5’ ;Recovery 5 min.- Rest, Rec.10’ ;Recovery 10 min.- Rest
Ac/a; Changes on c/a for Rest and Recovery.
b/a,c/a and d/a; ratio of each component(b~d)

to "a” component of accelerated plethysmogram(APG).
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