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Relationship between brain metabolism and exercise-induced improvement in brain
function in human
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This study was conducted to determine the relationship between brain
metabolism and brain function (e.g., executive function) during exercise in human. It is suggested
that alterations in exercise-induced systemic lactate levels affect brain lactate uptake, thereby
influencing executive function.



TGF-p Inoue et al. Brain Res, 1999

Matsui et al. J Phys, 2011

Vestberg et al. PLOS One, 2012

Ogoh et al., Phys Rep, 2014

van Hall et al., JCBFM, 2009

Secher

()

12-15 30%
60% VO, peak 10 min 20 min
40 min
10 30 Stroop

Stroop, J Exp Psy, 1935

2
MCE
HIIE
12 40
MCE HIIE
10
30 Stroop Stroop, J Exp Psy,
1935
3)
10 33
HIIE
1" HIIE 2"
HIIE
10 1 Stroop
Stroop, J Exp Psy, 1935
“)

14 33
1% HIIE 2" HIIE
80~90%
PPO

50~60%PPO

a-v difference



Stroop

10 1

ey

ie., 60% VO, peak 30 ie.,
40 min

Tsukamoto et al., MSSE,
2017
(2
MCE
HIIE

Tsukamoto et al., Phys Behav, 2016a
HIIE

(3) 33 HIIE
18 HIIE
2" HIIE
18 HIIE
2" HIIE
18 HIIE

Tsukamoto et al., Phys Behav, 2016b

IHIE 2™ HIIE
2™ HIIE
IHIIE 2" HIIE
4) 33
HIIE
1% HIIE 2" HIIE
1% HIIE
2™ HIIE

1% HIIE

a-v difference

ie.,

Hashimoto, Tsukamoto et
al., under review

6
1) Tsukamoto H, Takenaka S, Suga T, Tanaka D,
Takeuchi T, Hamaoka T, Isaka T, and Hashimoto
T. Impact of exercise intensity and duration on
post-exercise executive function. Medicine and
Science in Sports and Exercise, 49(4):774-784,
2017. doi: 10.1249/MSS.0000000000001155

2) Barbosa T, Vianna L, Hashimoto T, Petersen L,
Olesen N, Tsukamoto H, Serensen H, Ogoh S,
Nobrega A, and Secher N. Carotid baroreflex
function at the onset of cycling in men. American
Journal of Physiology-Regulatory, Integrative
and Comparative Physiology, 311(5):R870-R878,
2016. doi: 10.1152/ajpregu.00173.2016

3) Ogoh S, Serensen H, Hirasawa A, Sasaki H,
Washio T, Hashimoto T, Bailey DM, Secher NH.
Dynamic cerebral autoregulation is unrelated to
decrease in external carotid artery blood flow
during acute hypotension in healthy young men.
Experimental Physiology, 101(8):1040-1049,
2016. doi: 10.1113/EP085772

4) Tsukamoto H, Suga T, Takenaka S, Tanaka D,
Takeuchi T, Hamaoka T, Isaka T, Ogoh S, and
Hashimoto T. Repeated high-intensity interval
exercise shortens the positive effect on executive
function during post-exercise recovery in healthy
young males. Physiology and Behavior 160:
26-34, 2016. doi: 10.1016/j.physbeh.2016.03.029

5) Tsukamoto H, Suga T, Takenaka S, Tanaka D,
Takeuchi T, Hamaoka T, Isaka T, and Hashimoto
T. Greater impact of acute high-intensity interval
exercise on post-exercise executive function
compared to moderate-intensity continuous
exercise. Physiology and Behavior 155: 224-230,
2016. doi: 10.1016/j.physbeh.2015.12.021

6) Lund A, Secher NH, Hirasawa A, Ogoh S,
Hashimoto T, Schytz HW, Ashina M, Serensen H.
Ultrasound tagged near infrared spectroscopy
does not detect hyperventilation-induced
reduction in cerebral blood flow. The
Scandinavian Journal of Clinical & Laboratory
Investigation 76(1): 82-87, 2016. doi:
10.3109/00365513.2015.1101485

11



1 Tsukamoto H, Suga T, Ishibashi A, Takenaka S,
Goto K, Ebi K, Isaka T, and Hashimoto T. A
combination of dynamic exercise and
flavanol-rich cocoa consumption additively
improve executive function in human. 21th
European College of Sport Science, July 6, 2016.
Vienna (Austria)
2) .
June 10,
2016.

3) Takenaka S, Tsukamoto H, Suga T, Tanaka D,
Takeuchi T, Hamaoka H, Isaka T, and Hashimoto
T. Role Of Acute Moderate-intensity Dynamic
Exercise Duration On Post-exercise Executive
Function. 63th American College of Sport
Medicine, June 2, 2016. Boston (USA)

4) Tsukamoto H, Suga T, Takenaka S, Tanaka D,
Takeuchi T, Hamaoka H, Isaka T, Ogoh S and
Hashimoto T. The Impact Of Exercise-induced
Lactate On  Executive  Function  After
High-intensity Interval Exercise In Humans. 63th
American College of Sport Medicine, June 2,
2016. Boston (USA)

5) Barbosa TC, Vianna LC, Hashimoto T,
Petersen LG, Olesen ND, Tsukamoto H, Serensen
H, Ogoh S, Nobrega ACL, and Secher NH.
Dynamics of the Carotid Baroreflex Function at
the Onset of Leg Cycling. Experimental Biology,
April 5,2016. San Diego (USA)

6)

, Sep 20, 2015.

7) > > >

, Sep 19,
2015.

8)

, Sep 19, 2015.

9)

2 ;
July 5, 2015.
10) Tsukamoto H, Suga T, Takenaka S, Takeuchi
T, Tanaka D, Hamaoka T, Isaka T, and Hashimoto
T. Local resistance exercise improves cognitive
executive function in a dose-dependent manner.
Brain&Brain PET - ISCBFM, June 28, 2015.
Vancouver (Canada)
11) Tsukamoto H, Suga T, Takenaka S, Tanaka D,
Takeuchi T, Hamaoka T, Isaka T, and Hashimoto
T. The effect of high-intensity interval exercise
and moderate-intensity continuous exercise on

executive function in post-exercise recovery. 20th
European College of Sport Science, June 24,
2015. Malmo (Sweden)

1

Vol.70 No.10 77-82,

2016.
(0
HASHIMOTO, Takeshi
70511608
@

OGOH, Shigehiko

80553841



