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ABSTRACT

The purpose of this study was to effects of training on upper limb muscle
structure and muscle force output in collegiate male KENDO players. The subjects
were 11 kendo players (KG) and 10 physical education students as a control group
(CG). Muscle thickness of upper limb was measured by B-mode ultrasonic method.
The measurement muscles were biceps brachii, triceps brachii, forearm extensors
and flexors in both upper limbs. The maximal voluntary isometric and isokinetic
torque output in elbow and wrist joint movements were measured by isokinetic
dynamometer (Biodex system II). The muscle thickness to LBM in KG showed a
significantly higher value than that of CG on biceps brachii, triceps brachii and
forearm extensors. The peak torque to LBM during elbow extension, flexion, radial
and ulnar flexion of the KG showed significantly higher than that of CG. And also,
the tendency of torque value to decrease with increasing exercise speed was
different between KG and CG. The ratio of the elbow extension torque to the elbow
flexion torque, KG showed a higher value than CG. From these results, it was
suggested that effects of specific muscle hypertrophy on upper limb and torque
production capacity due to long term Kendo training.
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Table 1. Comparisons of muscle thickness between KG and CG.

Muscle thickness (mm)

G
BB 7B FE FF

KG 31.24+3.0 # 374442 2792426 # 23.6+4.3
Right *

CcG 274256 31.6£7.0 22.4%+3.7 23.61£3.4

KG 29.2%1.6 37.4£1.0 25.3%£1.8 228427
Left * % *

CcG 259437 28.8%£7.5 21,9434 21.9%44.3

BB: Biceps brachii, TB: Triceps brachii, FE: Forearm extensors, FF: Forearm flexors. * .:significant difference of
group., #:significant difference of side difference. p<0.05. Values are mean = S.D.

Table 2. Comparisons of relative muscle thickness between KG and CG.

Muscle thickness (mmkg'?)

G
BB B FE FF

KG 8.240.8 9.941.2 7.440.7 62%+12
Right * * *

cG 7.1%£1.3 83+16 5.940.9 6.240.8

KG 7.7240.5 9.940.4 6.740.6 6.0240.7
Left ¥ * %

cG 6.8240.8 75418 572407 57411

BB: Biceps brachii, TB: Triceps brachii, FE: Forearm extensors, FF: Forearm flexors.

* :p<0.05 Values are mean =% S.D.
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Fig. 2. Comparisons of torque on elbow extension and flexion under the

KG and CG.
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Fig. 1. Activities of upper limbs muscles during SUBURI motion in Kendo trainer.
BB: Biceps brachii, TB: Triceps brachii, FE: Forearm extensors, FF: Forearm flexors.
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Fig. 3. Comparisons of torque on radial and ulnar flexion under the isometric and concentric contractions in KG

and CG.
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Fig. 4. Comparisons of the ratios of elbow extension to elbow flexion torque, radial to ulnar flxion in KG and CG.

FLERTOMBREEEZ IS 2T 57201
W BRI L 7R A o R & AR R T
HIELEETHL, Lo L. HAISHIEDFH
2T 20 TIE, BRRPEEL Vo 72AH%Y
RROBETWEEIN TR, (2R
frlidwvz, RERELHHEOKNDOEEI D%
POTHELOLEFHEINS, AIFETIE, KE
2 LBM OFIGMEI A B R R 2 TR0 S »
572500, EERFEAEEIZESLDENALN, [
—HHNTORBEEDIKRE O RELNE Z Sz,
Z 2T RIEICEIR % < BB O BB O M REREE
ZEEMI9 572012, LBM D 1/3 A0 5 %45
MOIEMOMEZ FH L, FERZEICIO VTR
L7 ZoOHR HEOHMEIZ, FF kv
BV TVI RO KGACGCE ) bAEEILH
WEEZ R L7z ZOfERIE KGASCGL D b4
G OFEI LT EEHREOF ORENE LW
EERTIDEEZOND, AETHRD SN
RO REETIX. S E ToRkiTeY

AXFETHHOTHY, REOHEMW ML —=>
TIZEoTh7bE3Nb LB IN,
PSS I B i S ON T B EiE e R - v
ZIZDWTIRES L7zo S1ERT % WA ) FHE
RO WOl L 7 64T RIS A, T BRI
TR K OOV BB, X S I B 1B
WTHEZE L) HENTVWE I EAWEY O sh
TWb, 2O LX) HRIEET L NRHE L O 1%
. GEREE OEEMNE RYIMICE Y KIEL T
T ZEICES>THELZDDOTH L Z LIRS
NTWwb, RFFEOFFIE, EHHREY) O
R R Ol N oV 2 K S TR BT
ORI MV 2ZI2BWT, —F80EB#E % B & KG
HCCL YDA BIIH AR L7z, 7o, HEH
FTARE I, HBEMERCEE NV 212855
EEHEEMZETH 5o AR, HONHFRETH 2
J1-HREERRICASING X9 BB O T I P
WMV ZEIRIKT S 5. REIEORRETH. KG
T ONCG & S IZEFHEZ ORMIAED + v 7 D



—14- }"%2]_(-

TFEAIERE SN TS, L Ladss, B
il bV 2 o4, KGOEEHEEOMINIE S
MV OEBRIKTF I, KHEESTH 5 0deg/sec
~60deg/sec [F] TRDH SN/zDIZxF LT, CGIHE
HEB D S FHEB) 272 5 0deg/sec~180deg/
sec DM TRH HN7z (Lo EEE bV s %
<)o ThbE. KGIZCCIIH LT Em)
JET ORI MV 7 SRR A RN EAYE
SNb, bt fEOBEFEEICX>Th 2
LEANZDDEEZOND, F72. KWL TIEH
FHLBIZ R L T A, IFBIEI %R X
BLERARME NV DELFEIZDOWTHATHD L,
KGWixEAD M v 2% (£ 1.3%£01Nm/kg, /£ -
1.3£0INm/kg) 2EEAERLNRZVDOITH L
T, CGidEf# (F5 0 11+02Nm/kg. /£ : 08+
0INm/kg) AKED o720 BAFHIEY Tid. &l
ERTFOFIRY BER O FGENE. A 0 BB
FEAIR R IGEI LT WA LR s TE ), E
B2 28 EOHM L —= 2 Z7H bV o 54
FREC B L - RE MR DSRIE S 7,

WA, IR b oy 2 kg AR bV 2
JUE bV 212k 2 B8 b v 7 @ IO TGRS
L7z ZO#E, WEEOMEEI V2 i,
KGizAEA & bicw o EE)H#E D 1.0 Lol
ERLIZOIZHR LT, CGTIEAIZ0, 60deg/sec
T, £1360. 180 KX U240deg/sec T1.0 % Flal >
Too Fow IO OEEYHE CTIIA KR RER 22D
MRS, KGIZegMhaY7-0 ol by sz
SHLTHEIN ZPEWIEDVRHLNE T,
C OREFIILATIZEY L —HTHDDOTH -7
—) KGOTFHEEHBEERE PV OiZ, i
NH10L 0 B, AREEHHMEIRDObNE
olze MREE BICRIB MV PR MV XD
SEWI EDVHLNE R 5T,

WIS, AR TR SN HIEOHHE DA
BAERLAEZ AERTOBEREEE LTEL
S5Nb, 72, GLERTO MV 7 SR & LT,
SRBELD) D EYMHEU72) 0 MV ESE AL,
XFREREL D b B BB RE o B R il

L AR - BH - AH - KR - 5% - B - AH

V7 REIZENTWDLZ e, EHIRGEERHLD
b I B A OV 22k LT bV 2 DS
WCEWZ EXW SRR o7z, Mo T, RIBEDOE
Wb bL—=v 7id, EofEEO
BRI HEER. MV BIIGEE Y RIZTTHA
I TEIRIBENT LLARDD, TOLIH %
WTERER bV 7 S L, SRR B L N
WICE o TRELZTMHRED HHICEZ S 25, F
7oy AWFEOBHIRE ORI L BT 2RI & &
FoTWwh 720, WKL & O, 17
TNai85T). ZREEEREO v 7 SEHEREIC S
WTHMATA2LESRSEZ OND, SHBiF. =
NOOREZFY L, fLEETFOMIZER AL
FREIZOWT X D FENCER LT <,

V. # &

AWFGECTIRAER T2 B 5 RO REO I E
T U8 DV 7 SRR I D W TR L7285, DT
DZENWSNE R ST,

1) EEFHBEOHEIZ, KGACG LY b Ewl
RTINS HER SN, 72, KGTIR
BBRUFE CTHEAEDRO b, 51T,
LRI T AHEMIFEZRELETD
HTKGHCG LY bAREICE WMEZR LT,

2) MBaEE, JE il & O TFREiEE. RE v
713 KGOSCG L D b AEICHWlEZ R L 72,
F 7o, EEEEORIINES bV 7 O
MAKGECGTELRY, KGIZCGLDY bl
B VCEE)EETO MV 2 R ICER
TWDLZEDVHLNE o7z, FFEIHTE I T
WZRT AME V2 ORI, KGACG
IDI/WEEZ R THEMICH D KGO
PV Y BRI E N ERH S E o
720



AFAMEREC S 5EPI P L— =2 T LROH

SEW

1) Bt ghERTomMmE, Ry —.
#FgE, 10, 125-127, 1977.

2) AR, PRI flEO LRI X 5 B
OB, RiESgE, 101, 9-18, 1977.

3) MRIRIE, BN, B LFEE  fLETREEONTE
Hmize— (1) B EOg X IC>nwT—, 3
(1), 39, 1970.

4) IR, BB, UG A 0 AR PR
FZ oS RaEZE 28 (2),
46-59, 1987.

5) MIRIE, BRI, SIS & HAREFEER
H OIS X R KB FEEIE 2o
T—. RIEHFZE, 26-(2). 25-33, 1993.

6) JEIER, AR, #HE, HFEE CAUAR,
INAIES © BlEEE o L, The, Rikoss
YR BENB I OEAZLOBEA, S, RiE
2EWFE27-(1), 27-34, 1994.

7) AHETE, &AM, A, BRSREE A
N—HHE T O FIRIIE & H/E. JJSPORTS.
SCI, 11-9. 587-596, 1992.

8) S¥riiL, WWER, REJIIKA, HFEERW, AH
B GERTICBT S Lot & 2 oiGH
FEPE TR T SRS 2005 4 BE iy, 45448, 2006.

9) =UEA, ACRZE=, MG, SFEH—, SATE
AL K=, T2 AFRETO LRICBLT
LB X oA PL—=V TR, 6
(2), 95-100, 1994.

10) RN, FEEMY, WG, HINFEE : #wER
FONALLBIT LR ZE. RE - 5E
93, 29-37, 1976.

1) BBIEZ, BaE=0E, HAREE, BRAZ : flEo
FIRD B 2SO A% KEFEIE
43, 176-184, 1998.

12) FMIEEIE, EEW, MEEEERE  fhERTORE
RSB E TP BB B o 2 & o BEEIc o
W, REFZE, 13-2, 83-85, 1981.

13) WEIRERIE, EEW, MR : BB 5 [
Bokz ] oREFMHE. ES5E, 16-1,
39-41, 1984.

14) KHS A, SAER, Ak BEkdic
5D S5 A4 7 v A0F. KEE
2, Vol53, 379-390, 2004.

15) fMHEL, SAWE, fAER, FEIER, il
B KRB IY RS W R (< B B BRESHGE T 0
Mk AR ERE, 35, 192-199, 1986.

A1)
7%

EERNFEBICRIZT

B4 3588
B

,157



