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Reflex Muscle Discharges of Human Wrist

Flexors during Ball Catching Movements
Dai Yanégihara
Summary

The purpose of this study was to investigate the appearance of
reflex muscle discharges of human wrist flexors during ball catching
movements and the progressive influences of experience on the reflex
muscle discharges.

Reflex activities of wrist flexors while catching a ball were
studied by means of averaged surface EHkaethod. Impact force occurring
when subjects caught the ball resulted in wrist extensions. Averaged
EMG responses of flexor muscles in half of the subjects consisted of
two successive segmented EMG activities. The first segment occured with
a peak latency of about 25 msec. The second segment occured with a peak
latency of about 50 msec. These segments were identified as M1 and M2
which have been reported in the previous study. M1 were observed in all

of the subjects. However, M2 were observed in only half of the subjects.




($5)

Furthermore, to investigate the progressive influences of experience
on M1 and M2, subjects performed 300 trials of the ball catching
movement. The amplitudes of M1 and M2 changed with progressive
experience. The changes of the amplitudes of M1 showed individual
differences. The amplitudes of M2 decreased with progressive experience.

During the process of progressive experience, in order to study the
change of excitability of the « -motoneuron pool of flexors, H-reflex
was recorded for a few subjects. As a result, it was found that the
excitability of the o -motoneuron pool was almost constant. That is, it
was shown that the excitability of the a-motoneuron pool was not
related to the changes of amplitudes of Ml and M2 in this study.

Angles and maximal velocities of wristbextensinn were calculated for
a few subjects, as the parameters of wrist extension. Angles and
maximal velocities were almost constant during the progressive
experience. Therefore, in this study, these variables were considered.
not to be factors which affect the appearance or changes of M1 and M2.

From the consideration of the above results, it was suggested that
M1 and M2 of reflex EMG responses would be affected by progressive

experience and that their neural mechanisms possessed plasticity.
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Fig.2 The process of experiments.

The ball catching experiment was constructed with 6 sets.

Each set consisted of 50 trials.
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E : Electrodes
f ; flexor
e ; extensor
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Fig.3 Experimental arrangement. Wrist extension was produced by
the impact force of the fallen ball. EMG activities were
recorded with surface electrodes over wrist flexors ( Ef )

and wrist extensors ( Ee ).
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Fig.6 The change of averaged EMG responses ( M1 and M2 ) of the
wrist flexors occuring with progressive experience.

Each trace ( 1st set ~ 6th set ) is averaged EMG of 50 trials.

e .
Je X & XK % A 2




tude
(6]}
Q@
¢
5
1

Relative ampl

100+ .
— 504 -
— .. :
- _ - - - - - - —
_| 1 2 3 4 5 6 Set £

T R T T T T T T T —

Fig.? The changes of the amplitudes of M1 and M2 occuring with
progressive experience in typical three subjects ( A,B,C ).

M2 was not distinguished for sub.H.T .

(g X & k% B 2



200+

150+

100-

Sub.MK

o: M1
o: M2
A: Hmax/Mmax ratio

-~_{y__ﬂo\\
\\ ,—‘O
5cy O -
0-
1 2 4 6 set
| ] 1 L 1 A || | ] 1 ]
Het He2 HA1 H2 H3 H4 HS5 HE6 H7
L 1 N I e
Fig.8 The changes of the amplitudes of M1 and X2, and of

H max / M max ratio during the progressive experience.

o e

|
\

e X % K% B 2



(EHEXEXH)

SUb.M.K o5
-1500
o)
()]
©
.20
1000 &
< D
ko]
>
— 15 é
X 200 - 500 ~
3
2150-
=
&=
8100-
= " O _--Q
© N T __-0
E 50- o
0-
- - == = - T
1 2 3 4 5 6 Set

SubHI

(%)
— n
3 3

Relative _qmplitude
o
o

-15

-1500

—

- 1000

Velocity ( deg/sec

- 500

Fig.9

The changes of the amplitudes of M1 (@) and M2 (QO) , and of

angles (A) and maximal velocities () of wrist extension

during the progressive experience.




L
A

: SUb.H.T(M1)
: Sub.H.K(M1

O

m: Sub.H.N(M1;
)

: Sub.H.N(M2

2501 :
X
— 200-
(4]
© o
3 150
by
g
] 1()()"""”“327
)
2
T 50-
(O
o
().
T T T T s s =, T
1st set othset 1 Blindfold
Condition
T 1 T 1 LT T 1T 1T I [ T 11
Fig.10 The effect of blindfold condition on the amplitudes of M1

and M2 in three subjects.

(E X & K% A 2



- ( )
| |
Table 1 Relative amplitudes (%) of M1 and M2. i
Set i
Sub. 1 2 3 4 5 6
M1 {100. 133.0 ] 155.4 |161.1 |195.6 }129.0 |
M. K -
M2 | 100. 77.7 70.8 7.5 53.6 60.9
M1 | 100. 104.2 |120.8 f126.1 |118.9 }136.6
Y. S
M2 |100. 82.2 97.9 63.1 58.5 61.4
M1 |100. 143.5 ]200.6 |162.7 J275.4 |220.7
H. N
M2 {100. 92.7 77.8 64.9 ] 100.5 {125.0
M1 ]1060. 119.1 | 234.0 }322.7 }202.9 }220.5
H. W
M2 % % X * % %
M1 |100. 126.2 77.8 |130.5 88.9 83.5 -
H. K
M2 % % % % P %
M1 |100. 74.2 97.0 ]104.5 111.3 91.0
H. T C
M2 | x * * * * * ,
M1 ]100. 76.9 98.4 ]125.3 |111.0 77.3 T
T. Y -
M2 * % * X % % —
M1 | 100. 67.5 52.7 65.8 51.0 43.8
HQ I ~
M2 | 100. 83.5 68.2 63.5 69.4 74.1
M1 | 100. . 95.9 68.0 72.1 67.7 56.6
K. I
M2 % * % % X ®
M1 |100. 67.3 52.4 33.9 49.4 31.5 —
T. S
M2 | 100. 87.0 39.8 50.0 63.0 33.3

* :non-distinguishable

|
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Table 2

This table shows the tendencies of changes of M1 and M2

occuring with the progressive experience.

S0 TR R S IS B | I I N B L [
SUb.]MK| YS|[HN|HW|HK|HT|TY| HI| KI{T.S
M1
M2 — [k k| kK K
/ :increase, —— N0 change
\ : decrease' % . non-distinguishable
— T r S S Y A RO S OO N N AN AN N
[ RN |
HEEEEEEEREE INEE
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Table 3

.

A

Values are given as means® SD (n=50).

A :angles (deg)

: angles , B :

maximal velocities.

SR RN I S ORI N SN S

Mechanical parameters of wrist extension in four subjects.

Set
1 2 3 4 5 6
Sub.
H.I 15.7%£1.7 16.8+3.0 16.2%+1.5 16.4+2.3 16.3+1.8 17.4%+ 1.6
X.K 17.2+1.8 17.9%+2.5 18.7£2.3 18.1%£2.3 17.7x 2.5 19.0+2.1
H.N 18.5+1.9 21.3+2.6 21.9+2.4 22.9%+2.1 23.2+1.8 24.3+x 2.4
H.T 19.8+1.7 22.1%£2.3 22.9%1.9 20.9+2.1 21.8% 1.6 21.8+2.2
B : maximal velocities ( deg/sec)
Set
1 2 3 4 5 6
Sub.
H.I 779+ 95 725+ 178 731+109 797+ 144 807+ 178 805+ 128
M.K 1067+ 178 1068+ 173 1064+ 138 1033+ 127 965+ 126 1060 + 144
H.N 1015+ 140 1266 + 226 1118+ 182 | 12251138 1082% 107 1090 + 108
H.T 1061173 1114+ 116 1194£ 118 1074+ 103 1138+ 122 1048+ 113
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