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Improvement of sprint performance by boosting somatosensory afferents

Sasada, Syusaku
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The purpose of this study was to reduce the degradation of sprint
performance attributed to fatigue by boosting somatosensory afferents. Repetitive electrical
stimulation was applied to the common peroneal nerve (CPN) to artificially boost the dorsiflexor
afferent from the ankle joint. Subjects performed three sets of maximum sprint cycling (10 s each)
with and without repetitive CPN stimulation. The average power was significantly higher in sets with

repetitive stimulation compared to sets without stimulation. The improvement was attributed to a
smaller decrease in power in the third cycling set. Maximum power was not improved by the
stimulation. In addition, the reflex response in the knee extensor following CPN stimulation was
increased by direct current stimulation of the lumbar spinal cord.



100 400m

@

current stimulation:tsDCS)

D

(2)tsDCS

tsDCS

(Sasadaet a. 2017)

D

10
0.02kp/kg body weight

A
260 1 p=0.047
240
220
T;/ 200 -
D 180 -
o] ©— °
140 |
00 0=
RBE RBEHY
AN -e-F15
1
p
SD
(p=0.039)

t
2

/\:r7—(w)

240

200

160

120

80

2

(trans-vertebral spinal direct

60 80m
D
( ) tsDCS
1
30 3
100Hz
3ty B
* * .
$—3—3
B 3 o
1 |
®
n=9 - RHKiE e FHHY
0 2 4 6 8 10
B (s)
A 10 x3
B 3
post-hoc test (p<0.05)

0.7
9
10 x3
(
1A)
3
( 1B 7 10



0.7

(2)tsDCS (CPN ) tsDCS Q)
tsDCS (60
/ 0.02kp/kg body weight) ( 12 3
) (VL) tsDCS
tsDCS Thi2 L1 (3x5¢m)
3mA 15 CPN
A , B 27
01 - CPNJ & F 001 45ms
—— tsDCSHT - .
s —— tsDCS# % g0 e
: -
“]E ] w60 M tsDCSHif
5 N g mwocs  SDCS
E I 40 4
5o ( 2A
'0.1 T T  § 1 I-K )
-0.02 0 0.02 0.04 006 008 0 - 8
:3:: H%FE?(S) @ Pre M@Post
2 tsDCS CPN A: 1
1.3
18
(CPN &tim.) CPN ( 2B)
B:CPN SD tsDCS 6
p t
tsDCS
tsDCS
tsDCS CPN tsDCS(Sasadaet al. 2017)
©)
tsDCS (2 60 ! 0.02kp/kg body
weight tsDCS
60
tsDCS tsDCS 2
tsDCS 2 ( 10 )
tsDCS
(Ahmed 2013)
CPN 2
CPN
CPN
( 6 )
CPN (Marchand-Pauvert and Nielsen

2002)



3 2 0 0

Syusaku Sasada, Takashi Endoh, Tomoya Ishii, Kazuma Kawashima, Shuta Sato, Akifumi 3
Hayashi, Tomoyoshi Komiyama
Differential effects of transcranial direct current stimulation on sprint and endurance cycling 2020
Translational Sports Medicine 204-212
DOl
10.1002/tsm2.129
Syusaku Sasada, Toshiki Tazoe, Tsuyoshi Nakajima, Shigeki Omori, Genki Futatsubashi, Tomoyoshi 125
Komiyama
Arm cycling increases the short-latency reflex from ankle dorsiflexor afferents to knee 2021
extensor muscles
Journal of Neurophysiology 110-119
DOl
10.1152/jn.00299.2020
70
2020
800-805

DOl

27

2019




2019

74

2019

26

2018

2018




73

2018

S SASADA. T YAMAGUCHI, T ISHIT, T NAKAJIMA, T ENDOH, T KOMIYAMA

Involuntary changes in leg cycling cadence following transcutaneous spinal direct current stimulation

Society for Neuroscience 2018

2018

(Komiyama Tomoyoshi)




