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FNERIIL 720 F 720 BSINEESE (MRD 2
£ 0 REEEB O MEWT % % W L7288, B s
LG EEHE COMBMEE X 7 4 A)E 10mm,
A Z A AW 0 mm 2 & 0 R IR Lz Bk
o LRI &, e (Extensors) @K
BRI %5 (Rectus femoris). #HHEF (Vastus
lateralis). HH)LAG (Vastus intermedius) K OY
WA (Vastus medialis). Jifi#E (Flexors)
DOKBEZFEMGAUE (Biceps femoris), KB IH
EEHE (Biceps femoris long head). Bk
(Semitendinosus) AL (Semimembranosus).
¥ L (Sartorius) K UO## (Gracilis) OfffH
FIHENERE 2 S Lz X510 8o nkEiE
KR &2 DS THIC X o TRD, BHOBRES

fifi % KBEFR O L5488 (Whole muscle volume)
ELTHMORNRE L,

T3, AR L STBEOR L OBRIZO W
THGET L7z (Table 1)o ZO#E%E. KRBT
AE RSB BW T, &L oMICHE R
BIBAMRASEED S, Wb B WAHBRE L S
Nize WIS, EfERE VAR, SO
R EREHE LCATy 774 XL 5 H
MR 2 AT o728 A, FIERE L TRIRS
NmiE, WHIEH & PERH TH - 72
(Table 2)o Z? 2 DDFHERI X o TR D
B E R BBIEETE B 2 EAHEE SN,
F 72, RPN R HIEEORETH 2 HEMHEIZDO W
TH LML DERIFE I ZIT-728 25, Bl

Table 1. Significantly regression formula and correlation coefficients of between whole
muscle volume and each muscle volume.

Regression formula

Correlation coefficient

Extensors muscle
Flexors muscle

Rectus femoris
Vastus lateralis
Vastus intermedius
Vastus medialis
Biceps femoris

Biceps femoris long head

Semitendinosus
Semimembranosus
Sartorius

Gracilis

y =1.4678x + 143.58
y =2.6297x + 347.48

y = 5.8864x + 1567.2
y =3.7512x + 684.36
y =4.521x + 736.85
y=59184x + 171.53
n.s.

y =9.3899x + 1152.3
y =8.9113x + 1408.3
y=7.2841x + 1513.1
y =8.9843x + 1987.6
y=12.184x + 2148.9

r=0.985% %
r=0.945% %

r=0.833% %
r=0.911% %
r=0.847% %
r=0.981% %
n.s.
r=0.843% %
r=0.755% %
r=0.861% %
r=0.668% %
r=0.587%

% p<0.05, % % :p<0.01

Table 2. Correlation of multiple regression between whole muscle volume and each

muscle thickness.

Invariable r r F-value  p-value bi
Muscl 0.988 0.976  252.727 <0.0001
uscle Vastus medialis 0.819
volume ;
Semimembranosus 0.201
thickness  Thigh lateral 0.873

bi: standardised partial regression coefficient
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—@— :Thigh anterior ©— :Thigh lateral —/— :Thigh posterior

y=323.92x +898.64 || y=439.42x +213.91 y =244.23x — 185.68

r=0.680, p<0.01 r=0.853, p<0.01 r=0.817, p<0.01
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Fig.1. Relationships between muscle thickness and muscle volume.
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Va7 AY — b OEEEEBRE ) O E AL,
2) Va=7 A — bOFIERL O THARE DA
Ak, IZOoOWTHIET 5,

1) S2aZF7F7RU—MIHTZEREERREHD
FHEZEE

20104E 5 A 30 H 25 20124 1 A 29 H o2
BWC, LAYV (5%), HiHEH (44%)
BOET (24) OYV2=FT7TAY— FRFEZL
LT, SCRFHAE PR ET 2T A D RN
FTLRAEAZ Ty bORKE FEOUEZTH-
720 1MBOMEEZPrek L. 14EMOWHZ B
W 2 Hoifllg (Post) %M L7z, Table 3
. S E ORI E DK H % Pre & Post TR
L72bDThHb, BEMEHETBVTHEOEF LW
AL bTze RIS, LAY U7 RO HEEHE
BHEFORBEBICOWTHKLZEZA, L
2 Y TREFIIHE. REROCESHEIE L
M ELCTwiz, 2K LT, HInHESH &S
5 0 D AT BN ASHERR S 7z,

FEBESEFRE IO VT, BRI /8T — 64
e OFHIEEH TH 5 W HIEB O E 271 ¥ VR
—WFIFIZB VT Post H3Pre & 1) A I E Wil
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Table 3. Changes of physical characteristics between pre and post.

A2 R=bTHHDT

Age Body height Body weight Muscle volume

Hoo RAFAKR— YR = tom) g (kg)
M FEE VTR =T Pre 16.410.5] 162.449.0 55.746.9 455480
G Gk rrr ) - I — * :I*
ERBEIIICEML, V2= Post 17.420.5 163.49.7 58.8+10.2 46.749.5
7T A — NDOFE - FEiE
VIS 7 i Change ratio (%) 0.6+0.8 2.2+5.7 51+£7.6
:;L“\‘ - /\‘—“ygﬂ‘ 5}

. Pre 166.3+5.9 60.0 5.1 50.9+5.8
E D72 DT OHA Y w@?f ]* ]* ]*

n:

WS Ly s Post 168.3+6.8 67.247.2 545456
S0 T 1k L Cyolist Pre 162.0+11.9 55.9+3.4 4Mim]*
PolERT A EIE (n=4)  post 161.9412.3 54.9+4.5 41.128.0
LTwb, RfiCid, 1) Mean + S.D.. % :p<0.05
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6 A5 200% T TOIRTF M DOWRIEN 72 %
JIEE LB T 7e e 1 X i, BT 17
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DFFEFHL S EPMEEIN TS, T2, BFR
W21 D%E L. O E > TRIES I
OB KRELSELAINDL Z LB INT
Wbo ARIFFEIC BT 2 HRE O EifE X, Press
164 + 057%. PostAT174 £ 05K TH V. FATHE
729 TSN TWVD L) ITHELMCH YT 5,
ZDD. FHEHOREINE > TRENRTI%
I8 —FEHRBE IS B O WIHH O EATED 5
N7-bobfEgshiz, LALEYS, dHHEE
BAA®LDEMNE ML —= v ZFREmED b
L—o V72 FELTWAZ &R, &HRE O
EEH O HIZB W THRUINIE L W LD
DOENTVWEWZ L2 EET 5 &, EIEEBRES
DFELVI LI, BRABEFORELIIL ML —=
VOB R ZT b fEREIN .
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Table 4. Changes of physical fitness in all subjects.
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e
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Table 51, LAY ¥ 7 KO HIGHHHRTIC
BB 1EMOKLT A MHBOZALZ R L 72,
LAY ¥ 7BV THREIC Pre 2t L T Post THY
MUZEHIZ, 30m¥% Yy v 2, AF4 Y yFR—)
HF (A== y F2T—), RVFTLAD
WRZE LR TH o7, HIEHIZBIF S Pre & Post
BCHBICHMUAEEZ, A7 12 v R—f&
F (T F—nriFxa—) LA79y oK
ZLERTHolze TOIHIC, HHIZBWTHL
SMETAHANRZZDE, BHEAEO ML —
SV TDOREBTHLLDOER b,

T 2= THOAR=Y REOMIERE EENGE))
OBAL % HEWTIZERIE S 5 2 &3, oo -
REAOFEERRIZIS LN —=vFTur s
LAOERICERITH 50 GRIE. 77— 7 IEL K
ATV, AR=INAF AN =T A, AR—
VAR B - REEER O L — = v TR
OB S, EPEAE L GF - 5
EEAW) M=o v 7ur s A0ERIIGD
72\,

Parameters Post Change ratio (%)
30m-dash (m/s) 4.84+0.4 4.7+0.4 -1.2+3.6
Standing jump (cm) 214.6 +24.1 — % — 223.4+28.2 4.0+5.0
Instantaneous )
capacity Medecme_ boll front 74420 — x— 91+18 24.847.4
throwing (m)
Medecine ball back 71425 — %— 88424 28.9441.2
throwing (m)
Aailit Repeated horizontal 55.3+6.8 — %k— 59.4+48 8.1+8.8
gHty Jjump (time)
Grip strength (kg) 36.4+9.0 38.3+10.1 5.1+£9.1
Muscle Bench press (kg) 54.0+21.4 — % — 60.52+26.1 6.4+7.8
strength
Squat (kg) 80.5+19.4 — % — 99.5+31.6 24.8+14.8
Sit up (time) 33.7+4.7 34.8+4.8 3.8+10.6
Endurance
20m-shatle run (time) 95.6 £26.0 96.1+20.5 3.5+14.8
(Wrestler: 5, Cyclist:4, Karate:2) Mean = S.D.. % :p<0.05
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Table 5. Changes of physical fitness in wrestler and cyclist.

Wrestler Cyclist
Parameters
Pre Post Pre Post
30m-dash (m/s) 4.6+0.1 —— 4.4+0.2 5.0£0.5 5.0£0.4
Standing jump (cm) 229.42£14.6  244.0£21.0 203.3+31.1 208.0+26.8
Instantaneous )
capacity Medecine boll front g 5 16 3 s 10.6+1.4 61227 7.6+1.3
throwing (m)
Medecine ball back g g , 4 4 10.7+1.5 55431 —— 7.1242.2
throwing (m)
Agility Repeated horizontal g 4 169 62.8+3.1 520461  54.3+2.8
Jump (time)
Grip strength (kg) 42.1+5.6 44.2+7.8 33.7+10.4  355+10.5
"t”“SC’;, Bench press (kg) 74.4+17.4 % 83.5+19.0 40.6+10.9  40.6+11.6
streng
Squat (kg) 96.3+18.9 114.0£39.7 75.0+7.1 =% 98.8+2.5
Sit up (time) 35.8+1.5 38.0£2.7 30.5%£7.0 29.5+2.6
Endurance
20m-shatle run (time) 106.8+11.4 102.0£6.8 85.3+40.6 92.0+34.6
Mean += S.D.. % .p<0.05
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Table 6. Changes of muscle structure, agility, stability and power production capacity.

n=8 Parameter Pre Post
Body height (cm) 170.6 7.7 171.5+7.5
Body weight (kg) 73.2+20.4 74.8+19.8

Whole muscle volume (kg)
Trunk muscle volume (kg)
Upper limb muscle volume (kg)

Lower limb muscle volume (kg)

Knee Up (m/s)

Agility Test
Knee down (m/s)
Level 8-8
Stability Test
Level 8-4

Power Test

Anaerobic power / body weight (w/kg)

57.0+£9.9 % 58.9+9.2
27.4+3.7 28.0+£34
32406 % 34%#0.5
11.4£0.5 % 11.9£23

3.25+0.4 3.564+0.5
3.67+£0.2 * 4.04%+0.3
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F72. HRNET LA EETF OB OWT
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BRI LTV, SOOI L E2EETLHE,
VazZTHoOLR) Y IBRFICBWTH, REIC
HOLHEOMMEHNE LIz ML= 70w
TIENE 2 bz,

F 720 WML EHON, Pre & Post TH LW
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FEAA LT3, 5, WEEME T — 135K
WCKRELEDIRTFTH S Z EDHED EhTw

Mean + S.D.. %:p<0.05
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Fig.2. Changes of muscle force output between pre and post.
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