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The effect of low-frequency severe-intensity interval training on

cardio-respiratory functions: Time course adaptations of cardio-respiratory
functions with training.
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The present study investi?ated training effects and time course of
adaptations in cardio-respiratory functions after low-frequency severe-intensity interval training.
Cardio-respiratory function was investigated by incremental maximal exercise test and constant load
submaximal exercise test before and after the intervention period. Left ventricular adaptations were

assessed by echocardiography under supine resting conditions before and after training. To examine
time course of adaptations, some of subjects also investigated cardio-respiratory function during
interval training and left ventricular adaptations at rest once a week. The training consisted of
three bouts of exercises to volitional fatigue at 80% maximum work rate using cycle ergometer.

Increased maximal oxygen consumption, respiratory compensation point, and left ventricular posterior
wall thickness were observed after the training program compared to baseline.



Med
Sci Sport Exerc. 2002, Med Sci Sport
Exerc 2007

QoL

Circulation 2007

15

Ann NY AcadSci 1977, J Strength Cond
Res 1993

13
21
18

12 16

1 8
1
3137ml
2027ml -

2585ml -

VE/VCO2
(dxhb)

12

2429ml



80ml

VE/VCO,

HR (beats/min)

dxhb(mM)

6.2
8 /

82ml

50 4

45 4

40

35 1

30 1

25 A

20 +

15 A

O e L st st s B
30 90 150210270330390450510 570630690 750

Time (second)

30 1

10

7
Miyamoto T, Manabe K, Ueda S,

Nakahara H.

Development of an anaesthetized-rat
model of exercise hyperpnoea: an
integrative model of respiratory control
using an equilibrium diagram. Exp
Physiol. 2018 May 1;103(5):748-760.

Ueda SY, Nakahara H, Kawai E, Usui
T, Tsuji S, Miyamoto T.
Effects of walking in water on gut
hormone concentrations and appetite:
comparison with walking on land.
Endocr Connect. 2018 Jan;7(1):97-106.

Kawai E, Nakahara H, Ueda SY,
Manabe K, Miyamoto T.
A novel approach for evaluating the
effects of odor stimulation on dynamic
cardiorespiratory functions. PL0S One.
2017 Mar 3;12(3):e0172841.

Nakahara H, Kawada T, Ueda SY,
Kawai E, Yamamoto H, Sugimachi M,

Miyamoto T.

Time (second)

LN S B e B L s s B s s s Y
30 90 150210270330390450510570630690750

0=t —ZV51

——tL—TU48

30 90 150210270330390450510570630690 750

Time (second)

Electroacupuncture most effectively
elicits depressor and bradycardic
responses at 1 Hz in humans. Clin
Auton Res. 2016 Feb;26(1):59-66.

Miyamoto T, Nakahara H, Ueda S,

Manabe K, Kawai E, Inagaki M, Kawada
T, Sugimachi M Periodic Breathing in
Heart Failure Explained by Dynamic
and Static Properties of Respiratory
Control. Clin Med Insights Cardiol.



2015 Oct 29:9(Suppl 1):133-42.

Ogoh S, Hirasawa A, Sugawara J,
Nakahara H, Ueda S, Shoemaker JK,
Miyamoto T.

The effect of an acute increase in central
blood volume on the response of cerebral
blood flow to acute hypotension. J Appl
Physiol (1985). 2015 Sep 1;119(5):527-33.

Nakahara H, Ueda SY, Miyamoto T.

Low-frequency severe-intensity interval

training improves cardiorespiratory
functions.
Med Sci Sports Exerc. 2015
Apr;47(4):789-98.
7
72
2017
4
13
25 2017
o - 71
2016
71
2016
4
13
71
2016

Nakahara H, Ueda SY, Kawai E,
Higashiura R, Miyamoto T. Differential
effects of manual acupuncture at the ear

and lower extremity on cardiovascular
responses in human subjects.
2016

70
2016

o
NAKAHARA HIDEHIRO
90512000

@
MIYAMOTO TADAYOSH
40294136

®

*



