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Effects of endurance running upon left
ventricular systolic time intervals
and cardiac performance

Haruo IKEGAMI, Nobusuke TAN and Takeo NOMURA

The aim of this study was to evaluate the acute effects of endurance running on heart, especially on
systolic time intervals and cardiac performance.

One hour running on a treadmill which corresponded to 30%, 50%, and 70% of Vozmax were assigned
to five healthy young male adults. Exercise test using a bicycle ergometer was conducted before and after
the treadmill running. In the exercise test electrocardiogram, phonocardiogram carotic pulse wave,
cardiac output, blood pressure, and oxygen consumption were determmed during rest and twodifferent intensity
of exercises in recumbent position with duration of five minutes each. PEP (pre-ejection period), LVET (left
ventricular eJectlon time), PEP/ LVET, MSER (mean systolic ejection rate, SV/LVET), MSWR (mean
systolic work rate, SV - MBP/LVET), and other cardiac f)arameters were calculated from the measured
data. Data deduction and discussion led us to the following conclusion.

One hour running of 30% VOzmax does not affect systolic time intervals nor cardiac performance. One
hour running of 50% VOzmax seems to affect slightly systolic time intervals but not cardiac performance.

While, one hour running of 70%V02max apparently affects both systolic time intervals and cardiac

performance.
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Table 1 Physical characteristics of the subjects

subject - age height weight
(vears) {cm) (kg)

S. O. 20 178.7 77.6
H, T. 18 171.8 72.8
K. N. 19 167.1 65.6
S. M. 19 176.4 72.7
T, M. 21 169.7 63.0
mean 19.4 172.7 71.3

(SD) (1.0) (4.3) (4.2)
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Table 2 Maximal oxygen consumption of subjects and running speeds which correspond to 30%,
50%, and 709 of their maximal oxygen consumption.

Maximal Experiment Experiment I | Experiment II Expex:iment m

30% VO,max) |(50%VO,max) |(70%VO,max)
subject VOZmax \.fOzm_ax HRmax Speed Speed Speed
(ml/min) (ml/kg min) (beats/min) (m/min) (m/min) (m/min)
S. 0, 4170 53.8 191.4 .- 83.9 142.6 . 200.7
H. T. 3890 53.4 196.9 80.9 135.8 190.0
K. N. 3240 . 49.4 194.8 73.3 120.0 - 166.8
S. M., 3824 © 52.6 201.0 53.3 118.6 184.4
T. M. 3723 54.8 200.4 79.6 121.4 163.8
mean 3771 52.8 196.9 74.2 127.2 181.1
(SD) (305) (1.8) (3.6) (11.0) 9.7) (14.0)

Table 3 VE, VOz, Respiratory Quatient (R), and % VOZ max during one hour runningé

INITIAL STAGE* TERMINAL STAGE**
EXPERI-| VE VO, R |%VO,max| VE VO, R |%VO, max
MENT (1/min) (ml/kg min) (%) (1/min) (m1/kg.min) %)
1 X 26.8 12,5 0.96 23.7 26.2 12.6 0.90 23.9
(SD) (5.3) 1.7) (0.09) (3.1) (6.6) (1.9) (0.06) |~ (3.6)
2 X 52.2 26.9 0.95 51.1 50.4 27.8 0.92 53.0
(SD) (8.0) (1.6) (0.04) 2.7 (6.9) (1.2) (0.04) (3.8)
3 X 68.9 35.6 0.96 '67.9 68.9 35.4 0.92 67.2
(SD) (11.9) (3.8) (9.03) | - "(7.4) (17.8) (4.8) (0.06) (8.0)
% . values in 10th to 12th minute of one hour running

% % . values in 55th to 57th .minute of one hour running
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Fig.2  Comparison of VO, between exercise tests
before and after one hour running.
White columns and dark columns show
the data before and after one our
running, - respectively. This criterion is
also valid for Fig.6~13.
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one hour running in one case.
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Figs5 Comparison of PEP/LVET - HR
relationship between exercise tests before
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and after one hour running
*:p<0.05, * %:p<0.01

RRZIIZD e o 72, EBRITTIIPEPIZ IR £
lcefiicEREmE AL, RIOESROPEPD
LEE;HLDTH -7z, ERIITIILER, EB)
& L ICIERDTE HICERE TH Y, 11~1dmsec »
WRTH-72, EFFOLVETOEIZ, EEBI T
BRIERE Y, ERITREECERERL, £

—209—

M. SEC LVET‘
420 (

260
240
220

200

REST HR=100 120

REST HR=100 120

REST HR=100 120

Fig.7  Comparison of LVET between exercise
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L/MIN Q

6 EXP-1 EXP-2 EXP-3

12

REST HR-100 120 RES

REST HR=100 120 HR=160 120

Comparison of Q(cardiac output) between
exercise tests before and after one hour
running. *:p<0.05

BAIIClE 0l D) GHE L 72t 2 DZGIL BT X 13
1ZR L TH 72, PEP/LVET(8)3, BRI TI:
FER I O EBRHC LB BT H o 72, EBR
T LI HEAL, ERINTIIEAIE 5
B, ZOHROET0.065(25%)1CE L 72,
KIQESVORER BRIz T2 &, QTER

Fig.9



— 210 —

[ DB I LB Rk L E BRI R%
Wb LThs, SRENCIZ ISR ENRE R I LAY
T tr-72(X9), SVIZEERED LR L7285+ 13.
7%), EEhFFEIC I S gb”ic'%*iﬂ:/ﬁﬁ:# - 72 (X
10), FEBXIIcB W TiE, Qlaeeimd L, SVids
 ERHEATE L (—18.2%), SEBIRHMEICIZIT LAY
B o7z, L LERI ROILICA SN

INLDEAZWTNLAEE L LD T 572,

Z A L CE BRI TR QI3RS R B s L
(HR#*1000) & %|215.6% 4>, p<0.05), SV %
B £923.6% i L (p<0.05), TESHEEE 3 13.7
~16.6% 2 L 72(p<0.01~p<0.05),
MSER(XI11)I3 58k I T3 Z&EEIZ AL (0.
S.), SEBIREEIC 1T & 0 B b e e o 70 B
I T3 R RMEIL A L 72 25(p<0.05), EEYHE

ML
120
100

80
60
40

20

i il i :
REST HR=100 120 REST HR=100 120 REST HR=100 120

Fig.10 Comparison of SV (stroke volume)
between exercise tests before and after
one hour running.
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Fig.12 Comparison of MSWR (mean systolic
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and after onehour running.
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Table 4 Comparisons of weight and body temperature between values before running and that after
running
EXPERIMENT-1 EXPERIMENT-2 EXPERIMENT-3
Wikg) | To(® C)| Te(® C)| Wt(kg) | To(® C)| Te(® C)| Wtkg) | To(® C)| Te(* C)
before 71.3 36.8 23.2 71.6 36.6 22.3 71.7 36.6 21.3
running (4.2) (0.3) (0.2) 4.7 (0.3) (0.2) (4.4) (0.1) (0.9)
after running 70.9 36.7 i 70.7* 37.1** " 70.6* 37.1** "
(3.9) (0.1) (4.5) (0.2) (4.2) (0.1)
—0.4 +0.1 — —0.9 +0.5 — —1.1 +0.5 -
Values show means and SD in parenthesis.
To : sublingual temperature
Te : environmental temperature
* 1p <001, %% p <005
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Fig.l4 Comparison of work rate—\-/Oz Fig.15 Comparison of HR—\.fOZ relationship

relationship between exercise tests before
and after one hour running.
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Fig.16 Comparison of Q—\./'Oz relationship
among three experiments and one control.
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relationship among three experiments and
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Fig.20 Comparison of Q—SBP (systolic blood
pressure) relationship among three
experiments and one control.
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