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Study of low-intensity downhill gait training method targeting fast twitch
muscle fiber
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Eccentric contraction training has been shown to increase neuromuscular

activity, but when performed at high intensity, it is associated with delayed onset muscle soreness.

In this study, we examined the effects of low-intensity eccentric contraction gait training using a
mild downhill gradient. The results showed that the neuromuscular activity of the knee extensors
and plantar flexors could be increased without causing delayed onset muscle soreness and with less
load on the cardiovascular system. This is presumably due to the ability to promote the activity of
fast-twitch muscle fibers even at gentle gradients. Therefore, the results suggest that gait
training using a mild downhill gradient has potential for clinical application as neuromuscular

training for the elderly.



Med SciMen Sci, 2008

, 73 , 2017

Aging Neurosci, 2014

2017)

65
18

A22003
HRT
50ms

RFDo-so
R FDO—Peak

17
3 4km/h
1 10 2 15
30

-12

TMRI

80

Ground reaction force (N)

Clark, J Gerontol A Biol

Hennemann

Nordone, J Physiol, 1989

200

-200

Yao, Front
(Maeo, PLoS One,
36 18
MvC HRT
HRT
A Force
0-50msec [« RED= e
2P 1] pedgroung resionforce GRE
Time to peak|GR
:54l§ //\\\\
A time
Time(msec)
HRT



110 4

Level VS. Downhill ; * p<0.05
Level VS. Downhill ; **p<0.01

rmsEMG

==Level =e-Downhill
1 4 e 100 - " *%
14 & 90 |
o
T 80
70 -
60
Rest 3m 5m
3 5 - -
Times(min)
2
6
Borg scale
30 12 13
20 4
18 1 —~Level = Downhill
16 -
)
14 -
E * k. *%
o> *% % * *
812
10 4
8 4
Level VS. Downhill ; * p<0.01
Level VS. Downhill ; ** p<0.01
6
Ist 2nd 3rd 4th 5th 6th 7th 8h 9th 10th 1ith 12th 13th 14th 15th 16th 17th
Times
3
MVC
4
HRT RFDg-s0  RFDo-peak
25 4 ; 0.16 i
~o-Downhill —-level ~o-Downhill —e-Level
0.14
) 2 4
% t - 0.12
P4 * E *k
O 15 . £ o1 f
g 15 g
E il 008
= £
[o £
S 1 0.06
‘5 >
0.04
8os
X PreVS. Post ; + p<0.05 0.02 PreVS. Post ; 1 p<0.01
Post-L VS. Post-DH ; *p<0.05 Post-L VS. Post-DH ; **p<0.01
0 0
Pre-training Post-training Pre-training Post-training
4 rmsemMG



77

2022

21
2022

21
2022

20

2021




20

2021

2022

2022

25

2020




19

2021

(Tadano Chigaya)

(40261094)

(32661)




