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Abstract

It was well known that head rotation plays an important role in applying judo throwing techniques. How-
ever, the relationship between the timing of head rotation and hikite (pulling hand) power in kuzushi (break-
ing balance) in judo throwing technique has not been examined scientifically. The purpose of this study was

to investigate that relationship.

Ten male beginning judo students participated in this study. The isokinetic elbow extension strength, the
angle of head rotation in the horizontal plane, and the electromyographic activity (EMG) of the triceps brachii
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and biceps brachii muscles were measured when (1) there was no movement of the head rotation (no-move-
ment), (2) the movement of the head rotation and arm extension was simultaneous (simultaneous timing), and

(3) the movement of the head rotation was later than that of an arm extension (later timing).
These results were as follows:

1. An impulse in elbow extension per second in the timing of simultaneous timing was significantly high-

er (p<0.05) than that of the timing of no-movement.

2. A integrated EMG of the triceps brachii muscle in the timing of simultaneous timing was significantly
(p<0.05) higher than that of the timing of no-movement.

3. A integrated EMG of biceps brachii muscle in the timing of simultaneous timing was significantly (p<0.05)

lower than that of the timing of no-movement.

These results suggest that Aikite power increases when the movement of the head rotation and arm exten-
sion is simultaneous, due to the stronger influence of tonic neck reflex compared to other timings of head rota-

tion.

It is recommended we teach beginning judo students to make the movement of head rotation and arm exten-

sion simultaneous in kuzushi when applying judo throwing techniques.
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Table 1 Difference of onset time between head roatation and arm extension in
each timing of head rotations

AR D Y 1 I 07 | FEARE 90 deg-s! | Ml B AHE 180 deg-s-!
EERINES: —-30.2+ 332 —238t 252
BHERSEAT —247.1+ 889 —9258.0+ 91.1
SHERTRAT 334.2+176.2 231.1£113.9

(R R FE, B msec)
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Fig. 3 A sample result in the timing when
there is not the movement of head rotation
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Table 2 Normalized arm extension strength in each timing of head rotations

HEED YA 3 V7 | BB ABE 90 deg-s! | BB A 180 deg 57!
SH AR [F] IR 118.6+23.8 111.1+175
BHEELT 105.6+25.3 98.7+15.8
BEERIT 115.0+27.1 106.3:£17.6

(Lo 1008 L CEHE, PHELRERE, B %)

®3 BEBEEZEOSICTICHTIBURERIERONIE (REE)

Table 3 Normalized impulse in arm extension in each timin of head rotations

BEEO S A I v | BRERARE 90 deg st | B E AR 180 deg s
BHER R E 117.4+33.7 115.6+32.7
BHARSEAT 104.9--29.4 101.2427.7
SHERRAT 116.56+29.8 108.7426.1

(EF#IEOEZ 1008 U TR, FPHEFERFE, B %)
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3. SRR R ERE O HAL R 72 b O h
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ERFEY R 4ITRT,
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iz (p<0.05) FR MRy ZMEOHKRE, HEHRFEFOBARM L) HROSBEHEF R KL

x4 BEBEEOZ A ILTICHGIHHREFROBMBREY LY OHE (FEE)

Table 4 Normalized impulse per second in arm extension in each timing of head rotations

HEEOS 43I v 7 | JaMRAERE 90 deg st | Mi{HE A 180 deg-s-!
FEREIEE 116.5+21.2 117.3%+30.8
A& 105.1+19.7 104.94+24.9
FEERIRAT 114.8+£245 110.2+25.8

(BHEEIEOEZ 1008 UCRME, FHELREFRE, B %)
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BHEICKEPo7 (p<0.05), F72, FHERRITOHALEEY 2 ) O TE R HTRE
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Table 5 Normalized integrated EMG of triceps brachii muscle in each timing of head rotations

oy 4 37 | B ABE 90 deg-s-1 | BifPEAHE 180 deg-s-1
BERES 109.6::27.9 112.6426.2
BHERAEAT 103.8+28.5 102.3+26.0
SHERIRAT 104.2+32.3 105.5+37.7

(FEEpE L@ R 1008 L CEHE, PYME-ERREE, B %)
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Table 6 Normalized integrated EMG of triceps brachii muscle per second in each timing of head rotations

BligED s 4 27 | JAHEAEE 90 deg s | MR AL 180 deg-s-!
BT b 11574245 116.9+22.4
SRERSEAT 99.1+23.1 95.3+15.2
TEERIRAT 103.8+22.4 109.5+22.4

(GEEpE LR 1008 L CRME, P iZims, B %)
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Table 7 Normalized integrated EMG of biceps brachii muscle in each timing of head rotations

BN Y A 27 | MMEAKRE 90 deg-s! | B EABE 180 deg's-!
EERE 89.51+17.0 87.6-13.6
GERIS 95.2+18.4 98.0::19.2
BHER AT 90.615.1 91.2+16.4

(EFFENEZ100& UCRHE, FHOELRERE, H: %)

FHEE O deg - sec” T, BEERFIEE, BHERGATOHMERMELS TR LIS TS 2 A
ARSI, FHEEI80deg - sect Tid, KEHEED & 4 X ¥ VI OHIRBERHMEIFEEN
oo (p<005), KA MRy ZBEOER, HEHFREOHRERE TG LI IERL
BEINS ol (p<0.05), F72, EREITOHNERS EITHMEILIZ LTINS R B
RN (i

7. SRR REER O BAIRF L ) RS O BCE RS

Bt B £ R 90 deg - sec T, BT HEAS O A EBMEIR0. 0740.02mV-sec? TH 1),
FE180deg sec Tld, 0.07+£0.02mV-sec TdH - 720
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Table 8 Normalized integrated EMG of biceps brachii muscle per second in each timing of head rotations

HEED & A4 37 | R AR 90 deg st | FaMHUE A HE 180 deg-s-!
R HB A 92.1+12.9 90.8+14.4
BHEREAT 99.9+195 102.4+17.1
GHERIRAT 93.1+13.2 95.2417.1

(EHFEOEZ 1008 L TRTE, FHELRERE, B %)
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Fa R IO deg - sec™ Tk, BRI S L UTEERAAT O HALKE R 4 72 0 LB S O R ER S E
DI AR TS (R BIEADH b N7z, AEEE180deg - sec” Tld, FHEIMEFTED Y 1 3
¥ ZHEOBAIERE Y ) OB RERSEICHEESRO LN (p<0.05), KA bky 7 RED
FEE, RO ERSENESFIEIC B LRI S P o7 (p<0.05), EEBRITOR
FLEERT 4 72 O OFF I ER S EAETFIE I TR S SR B DA LTz,

8. FHESEIER I MR

REMEEDO S 4 I ¥ 7B 5 FBEER YA REOTIE L BERET R I ISR,

83890 deg - sec™ 3 L 1°180deg - sect & 12, FUEHEEEED ¥ 4 3 > 7 B OTEER R £ %
FICERERAD N, o 72,

RO HEBEBTHAEE

Table 9 Mean angular velocity of head rotation in each timing of head rotations

B0y 43Ir7 | BEAEAREE 90 deg st | BaffEABEE 180 deg-s-!
THER A 1415+61.2 142.5+43.6
BHERAAT 147.1+62.4 149.9+44.1
SHER AT 139.6166.3 14324412

(P LR RE, B %)

v £ =

EHEREEO Y 4 3 v 7 L SEHEERMFREN E OBBRERET Lo R, R ARE0s X
0°180deg - sect & 4 12, GHIERIEIEE & SEERERAT O A AHEER R AR I LBE U ZE B R ) OB AIASER D
BTz $5IC, ORI L MOMBEEE R LBA R bMBENOBIFKES 25
BERHA SN T2 MEE RO N AT, AR L b ICHEBER., ERETICE
CEHERE IR BT A2 A S M, ISR OS & HROBMAT R LK ED, 072,
HATRE MY 7= b O R T, SEERIF RS & GEHER R AT AT A A LA LB L BT 2 WA A S, B
HRBOEASIITEZIHML Tz, SHS ORI, Cury & Clelland® HSUEERO iR ES) %
To7-kelc, EHROEEAFRUOFEOBBEAPEREICHEMLLOBREL-ETLELDTH S,

BHEVRAT IS A S NS E LT, oMEEET IG5 L B Ok RS
AT 2 S EPBEEIRTVS (M6), i, HEEREE L D & OmE R BRE R
ELTWRHDERbNIS,

DL RREOMBHRNEOWMPBREER N OBEICL 2000 ) PERETE720
(o, BEEEEESE & RO L8R & BT ESOMES RNl A, LB OMHK
BIEENL, FURAEE &L ICHETRBOEE, HRCERSE & BALRH 272 ) O ERSE
AEEERS B L RS2 2 EAED LN, —F, FHZESOHREEIE. mEA
MR E b, THIREIEE & EIARAT OB BRSO E & BALRE M 72 ) O EE S EATE L
HRTAE L otz SHUE, W A%, GEEREEEEC L ) EBHIEBI OB LT L TR
Wi Cd B LR O R ATEN, FRENHE L, BRI N, HRE AN
FTHERELTWAZ L E—8T D, Jhud, EHMOEBEERIC LY., AIWEEILZERH O &
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