BEDDHSBRERNZNAZEDONERHEEHHERRICONT

AR EAE™ K HEBRY 5"

On contraction time and EMG dwell time of isometric

force during ballistic matching task

Mizuo KiMUurA**, Tsugutake Yonepa**, Hitoshi KiTa*

1) Subjects were healthy 16 adult men in this experiment. The relationship between
amplitude and contraction time, and the relationship between force amplitude and EMG
dwell time during ballistic force exertion by thumb adduction ware examined. The target
force levels were defined at three levels, which were 10 %, 30 % and 50 % of MVC.

2) Mean values of MVC derived from all subjects before training weren’t larger than
those after training.

3) The contraction time and EMG dwell time increased with force increment. These
two relationships, force-contraction time and force-EMG dwell time expressed as linear equ-
ations (regression equation). Contraction time and EMG dwell time decreased remarkably after
training under conditions of 30 % and 50 % of MVC. Therefore, Slopes of linear equations
decreased, but y-intercepts remained the same.

4) It is suggested that at a given ballistic force amplitude, the duration of neuronal
output can be shortened by training. However, a certain essential unit time might be necessary
to neuronal programs of ballistic contraction, because the y-intercept of the regression

equation did not change after training.
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Fig.1 A: Fixation of arm and hand. Sucject
exerted isometric force by thumb -
adduction. G; straingauge, S; suppo-
rter, P; stainless steel pole.

B: Instantaneous recording ballistic cont-
raction. EDT; EMG dwell time; TPF;
timto peak force, P; peak force.
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Fig.2 A: The process of the experiment. It
consisted of weekly control experim-
ents (C-1, C-2, C-3, C-4) before
training and training experiment

which consisted of training period
and test experiments (T-10, T-20,
T-27).
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Fig.3 Mean values of MVC before and after
training. Mean values of MVC were ca-
lculated from values of MVC of 16
subjects in C-1, C-2, C-3, C-4, T-10,
from 11 subjects in T-20 and from 4
subjects in T-27.
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Fig.4 A: Comparison between contraction time before and after training on any one of 16 subjects.
Filled circles; before training( C-1), open circles;after training (T-10). The regrssion equa-
tions were Y=0.17X +80.28(r=0.884) before training and Y=0.278 X+79.14(r=0.542) after
training.

B: Relationship between force amplitude and contraction time. The regression lines of each test

experiment were calculated from data of all subjects. Solid lines; before training, dotted

lines;after training.
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Relationship between slope(A) and y-intercept(B) of regression equation related to force amplitude

and contraction time. A:Slopes of regression equation for each subject (under) and those mean

slopes(upper) are shown. B:y-intercepts of regression equation for each subject (under) and

those mean y-intercepts (upper) are shown.
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Fig.6 A: Comparison between EMG dwell time before and after training on any one of 16 subjects.

Filled circle;before training (C-1), open circle;after taining (T-10). The regression equation
were Y=2.315X +62.86 (r=0.878) before training and Y=1.014 X+78.98 (r=0.648) after

training.

B: Relationship between force amplitude and EMG dwell time. The regression lines of each test
experiment were caluclated from data of all subjects. Solid lines; before training, dotted

lines; after training.
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Fig.7 Relationship between slope (A) and y-intercept (B) of regression equation related to force am-
plitude and EMG dwell time. A: Slopes of regression equation for each subject (under) and

those mean slopes (upper) are shown. B. y-intercepts of regression equation for eace subject
(under) and those mean y-intercepts (upper) are shown.
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recruitment & rate coding 233 4 T & 13 BEIC A
LNTNAY28.18.08 - Kykulka & Clamann
(198113, AEBRTHOVIRLEBRE (BN
) Omotor unit DEFHHEX 2N, HIEN
R TIE MVC30% % TICiZiZ 9~ TD motor
unit WEIEINLTEAEHE L 7o, COFEE
BLAEZE, RERBRTO MVC30% PEDT
HHETII, rate coding BFEICHOHERICEAS L
TW5EEbNBEM, bl —=V %O
EHBEREOMFORLEZHMAT 4, rate
coding BOERNLT TRHBLEL. ER
b, MEDOKMOEMIT, NREMBROILDSE
DEESIDZCEBVONRBELHEDMICKT &
HEENHIEZSBEEL T L 3 7 ¥ i, motor
unit @ recruitment ¥ decruitment A3 rate
cording T2 THHWHEEL TL5LEZ SN
AP THA.

AEEBTIE, #iC ballistic WD L —= v
7RO & HREREOEREBESLICL
fo. ZOTER, NEEORTERAKED I
bDELHEHBTEE. HNOHKFESBKRT T 512
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DHOBEENOIDIR, BEDELCAWPLAICSH
TV, EE, COBREBEREOERLEEY
%K%%T%K@bﬂ&ﬁcﬂﬁ¢®anth
EHOLFLE LS EHDIRMROEGH ZEHD
BT EEESH BT ERSLEL L L ICE
bhb.
BRICKBZXIERICH I D EEMEB L - 1B
RERYERFHAEFMEZ AR THZICE
CBRH#OEZERLZT.
AHmXDEER, HEAKFY¥ S 37 [k £ (1986)
CEBOTHELL. '

E B

1. HEHS ballistic WHEIC X3 HREDE
B, BE—FED L —= v I/ 2T bel bk
CBWT, NERHEER (TPF) RO EHHE
K (EDT) & DBFAZERESER Z A0 TR
2TV, PL—=Vv I/ B%OERZRIFLT.

AERICE U 2HBEEL, BERTRABRTE 16
ZT, HORKEKRTOHEEL <~ (MVC10%,
30%, 50%) it T MENEEFICLIER
YOB KSR E (ballistic JHE) 217 70 b +
7o,

2. AHBEIORDILINLV—= v IHIDOEH
MVC Oz, P —=v /7 BiKBEOLVTHEKRL
[AG RN

3. PHER:R (TPF) & B ERKM (EDT)
SHOEIME ESEBNICEALL. 3510l
RS HRERES P L—= v S BICEL A ICE
fEL, #iC MVC30%, 50% & himskicis sz
CEWAREEEAR L. chorERESEREA
WTHITTAE, FLr—= Y/ BoRBESELD
“MHE” ODESHOPIKED LI, Y-/ O
BRI =V HBICBOTEEZELETH -
7.

4. AEBERBICRINL ML —= Vv B0
RIEREE, DB Lt U TRE XN balli-
stic AR D MR R ICET 2 B/E0, L —
SV E - TEMEINAT ERR U EHAIT
&, COEINRBHELIDERERZALI.
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