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ABSTRACT

The purpose of this study was investigated the muscle structural on limbs in
junior wrestlers. Subject were 25 light weight groups (LG) and 30 middle weight
groups (MG) and 15 heavy weight groups (HG). The muscle mass of the whole
body, trunk, upper limbs and lower limbs were measured using the body impedance
analysis method. The muscle thickness was measured by B-mode ultrasonic method.
Significant differences of muscle mass between LG, MG and HG were obtained. And
also, there are not significant differences ratio of each muscle mass to whole body
muscle volume. Muscle thickness was observed differences among three groups.
Significant correlation coefficients were observed in the relationship between body
weight and whole body, trunk and lower limb in all groups. Body weight was
significantly correlated to the upper limb muscle thickness in all subjects.
Significantly correlation coefficients were observed in relation between each upper
limb muscle thickness and body weight in all subjects. And also significant
correlation was observed in relation between knee extensor and body weight in all
subjects and HG.

Also, significant correlation with MG and all subjects in relationship between
muscle thickness knee flexor and body weight. For muscle thickness lower leg, a
significant correlation was observed all subject to dorsi flexion, plantar flexion and
body weight.

From these results, muscle thickness of the lower limbs showed large value in
junior wrestler of heavy weight. Relationship of muscle mass and body weight, in
relation to the muscle thickness and weight, skeletal muscle mass of each part is
considered to be affected by the increase in body weight, the Relationship observed
between the skeletal muscle mass and body weight was suggested that different in
the upper limbs and lower limbs and trunk.

Key words; Junior wrestlers, Comparison of class, muscle thickness on upper limbs
and lower limbs
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WL, Va7 LAY Y IETEI0GE L,
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Bk (MG). 75~95kgD15% % ER#MHEE (HG)
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Table 1. Age and physical characteristics of subjects.

RNET OB FIZIEH Age Body Body LBM Fat
HOREK % [R5 VBN % s n=70 (yrs) height ~ weight (kg) (kg)
R TN (cm) (kg)

T —E A LT D R, LG(n=25) 16.1£0.9 164.7%4.5 55.9‘i2.4 (50.812.2 ( 5.01‘1.5
EmOBHENEA LTV & ' ' ' |

WOHELH B0 b,
B DT LNV HSHER S

7a—vracmmcpy S0

\ \
MG(n=30) 16.4+0.8 * 169.5+4.1 x 64.5+2.4 * 572+22 * 7.2+18
[

16.7£0.5

S

175.3+4.1 —804+76 —656*27 14.8+5.4

TLHDEEZLN,

* :p<0.05 Values are mean=S.D.
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Table 21&& 8. FE%. EREEOTEMHEL
LG, MG U HGTEHKLZZ D THb, TXT
DHEBICBWTHGY RO BWEZ R L., &TFH
THBELRENRO LN T2, RIS
BEHROFIZOVWTALES., $TRTOHEHA
BV THEMMICAE R R 2ITRO o NLh o7z,
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Table 313 &BICHIT 5 RO P OMBIE %
IRL72bDTH B, BRI TIEREHRA R3S
o THEWEZRL, LGE MGOBICAHE R
ENVRD SNz, T2, MG EHGRHIZBWTIE,
e R IARREE & 4 ERE S REIC B W THGAHE
WCEWEE R L7z, il Tld, LGE MGOXE

Table 2. Comparison of muscle volume and relative muscle volume to whole body among the three

groups.
Whole body Trunk Upper limbs Lower limbs
Class (kg) (kg) (kg) (kg)
R L
LG 48.1x21 24.0%+1.3 ’f2.7t0.2 2.7+0.1 9.4+04—9.2+04
| | | I | |
* * * * * *

| |
MG * 544+21 =+ 26.8+10 =«
| |

* *
I I \\
HG 62.5+3.1 30.3%=1.1 3.6x0.2

| | | |
3.1+£0.2 =* 3.1%x0.2 * 10.6x0.4* 10.5+0.5
| I

* *
| |

\\ | |

* *

| |
3.5+0.2 1124408 L12.3+0.9

Whole body Trunk Upper limbs Lower limbs
Class (%) (%) (%) (%)
R L R L
LG 100 49.9+11 5.6+0.3 5.6+0.2 19.5+04 19.2+0.5
MG 100 49.3+1.2 57+0.4 5703 19.6+04 19.3+0.5
HG 100 48.5+1.3 5.7%+0.3 5.6+04 19.9+04 19.7+0.7

* :p<0.05 Values are mean=S.D.
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Table 3. Comparisons of muscle thickness of upper limbs among the three groups.

Upper arm Forearm
Extensor Flexor Extensor Flexor
Class (mm) (mm) (mm) (mm)
R L R R L R L
LG 30.1%£2.9 28.6+3.131.1+£4.9 31.7+£5518.7%£2.3 19.0+2433.1£2.7 33.3+2.7
D A e
\ \

\ \ \ \ \ \
MG % 32.4%£2.3 30.6%£2.6 %+ 34.5+4.7 35.1£5.7 xx 21.0£3.1 20.5+2.8 % 36.5£1.8 36.0+2.7 «

\ \ \ \ \ \
HG 33.6%£2.9 33.9%£4.2— —39.2+7.9 38.1+£7.1- =23.2%+4.5 23.0+4.2- =38.5£3.5 39.5+2.8

Knee extensor

Class (mm) (mm)

Knee flexor

Plantar flexion
(mm)

Dorsi flexion
(mm)

R L R

R L R L

* * *

* * * *

LG ( 41.7%5.1 40.614.8} {61.615.9 61.516.0} (27.8i1.9 27.412.2H’60.4i4.6 60.2i4.0w
\ [ \ \

MG * 48.4%4.6 47.2#4.4 o 64.7%5.2 64.21‘4.8 o 29.4‘11.7 29.1‘11.6** 66.2+3.6 65.8+3.5*

* * *
|

\
HG 53.4%+5.7 52.6%6.3

\ \
71.3£8.6 69.7+£9.6

* *

\ \
31.8£1.6 31.7£1.9° —68.8+£3.5 68.5+3.8

DM CHEREIRE R o2b0D, ZD
flic BV TIiE, ETOHMTHELRZEID b,
HG D E Wi ZE R L7ze FTHICBWTIE, B
JEFIECTLG & MGRICHE 2 ZIZRO sl »
SN, FOMIZBWTIE, ETORMTHER
VRO BN, HGS D EWEEZ /R L7ze —H,
THTIE, MGE HGO FIEEEIZBWTHE
BEIFED SN o205 FOMTIZ, 2TO
HHTHEBELZEN RO LN, HGO RO EH W%
RL72

3. KELEHEDRF

Fig IIRHE & K & OBk Z SgmaE L O
HINRL72bDTH S, KEL &R T
RCOHTHERMBEBRIED S N7z (all
subj : r=0.967. HG : r=0.887. MG : r=0.740.
LG r=0.794 p<0.05)0 WIZARE & FBALRI D
BIRICDOW TR E 2 A, RE & AR 2 0 B£R

* :p<0.05 Values are mean=S.D.

WZBWT, IXRTORTHEZHERIED S
7z (all subj:r=0938. HG: r=0644. MG :
r=0576. LG : r=0768 p<0.05), 1K#E &4 LK
OfFEIE. EERERTLGICBWTHE R
B2 (all subj : r=0.824, LG : r=0560 p<0.05)
HRED LN, FTHEHRICBVWTIE, $XTOET
ZENENAE B AMHBIBIRAFD 517z (all subj :
r=0967. HG : r=0951. MG :r=0.746. LG :r
=0.649 p<0.05) -

4. FEE LRHEOREE

Fig 21213k & A7 BB IR o I & o> Bl R
BIRL72bDTH S, BTG, SHRE
K O HG (all subj : r=0.579, HG : r=0.813
p<0.05). JEFHEETIX. 2PHE. HG RO MG (all
subj : r=0.724, HG : r=0.774. MG : r=0.436
p<0.05) TENENH B HBIBILRAFED &7z,
—H PR R R VMG (all subj :
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Fig.1. Relation between each muscle volume and weight in the three groups.

r=0516. MG : r=0457 p<0.05) 2% i)
BTl &M E & O HG (all subj : r=0497,
HG : r=0616 p<0.05) 28 CTH %A%
DR BTz,

5. AEELTRBEDERE

Fig 313 K5 L i & T O IE & DRIR % %
MTRLIEDDTH D BMHREICE W TR
HROHG THEZMBEABRIZRD S (all
subj : r=0686. HG : r=0668 p<0.05), F 7=,
RIS BV TIE RS R MG THE =M
BARAMR 278 L7z (all subj:r=0459, MG :r=
0.446 p<0.05)c FHIZDOWTIE, WE KO LEE
HICEPRE B THERMHBEBERIRD S
72 (FFm all subj : r=0599, RN all subj : r=

0615, p<0.05),

V. & £

INFTCAR—YBFENL L LI2BRHD
TR OV TR, DR R ENTE
AR=VEPIZOWTIE, EMCh 55 7%
ML=V IS XD ORI R FEN T S
CEPHED W I TWD, T2, HFTmRER
k. IR ST —FsHRAE ) & e BIARTE
ZhDHIENEBRHENTVLIERDLD, AK—
IEHEO L= 7, BRROMAE H
MELZDBDORWY) ANSND Z EDNL W,

LAY V. BRI X AMETH S 2
ED SR EDRKEIZIZIZR U TH B, T2 £



-24- BE - F5 - T - B - 88l - AH
—— All subj =G
y = -0.0137x2 + 2.0421x - 52.734 Upper arm 0=MG Upper arm
30 .| T=0579 (p<0.05) extensor = 50 Flexor
A=HG
25 40 F
20 30 ¢
— All subj
y =-0.0136x2 + 2.0879x - 41.014
r=0.724 (p<0.05
15 20 || 120724 (p<005)
. , —Hgmssxz 1 342y . 34,420 y = -0.0333x + 5.3023x - 170.59 | [ MG
=0 : - 34 r=0.774 (p<0.05 =0.0125x2 - 1.294x + 68.012
E r=0.813 (p<0.05) (p<0.09) Y 0436 (0<0.05)
\%/ 10 L L " 1 L N 10 L L 1 L L J
@ 40 50 60 70 80 90 100 40 50 60 70 80 90 100
x
£ Forearm —— Al subj
£ y = -0.0086x2 + 1.324x - 16.812 Forearm
o 50 extensor 60 | r=0497 (p<0.05) flexor
3 HG
2]
3 y = -0.0156x + 2.4046x - 57.95
50 | r=0.616 (p<0.05)
40
7 40 F
30
—— All subj 30
y = -0.0149x2 + 2.3674x - 55.066
20 F r=0.516 (p<0.05)
—————— MG 20
y = 0.0534x2 - 6.0204x + 200.58
r=0457 (p<0.05)
10 1 1 ) 10 N N N N N ;
40 50 60 70 80 0 100 40 50 60 70 80 90 100
Weight(kg)

Fig.2. Relation between right upper limbs each muscle thickness and weight in the three groups.
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Fig.3. Relation between right lower limbs each muscle thickness and weight in the three groups.
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