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Maximal Voluntary Contraction and Muscle Thickness
Relationship in Skeletal Muscle
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ABSTRACT

To provide reflection diagnostical basic-data by ultrasonography intended for 38
male/female students used by ultrasound imaging system and dynamometer, compared
the MVIC and muscle thickness take an accurate measurement of elbow flexor and knee
extensor of thickness and MVIC, in confirmity with distinction of sex and then analysised
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of correlation in muscle thickness-MVIC, MVIC-weight, weight-muscle thickness, it shows

statiscally significant difference MVIC and muscle thickness according to sex. Also there

is a high interrelation between two. As well as it shows that there is a different between
sex in the MVIC of same thickness and MVIC of same weight. This difference will be

related with preportions of muscle fiber type in view of the results by preceded research,

it needs to be prerequisite analysis of difference in sex with a great variety of ways

(hypertrophy)gtz 8hdl, olai@d %
ofd el 29 Efode #FHHo

hereafter.
Key Words : Muscle Thickness, MVIC, Ultrasonography.
. ME
Y (strength)2 Z5°] ST 4+ 4

rLl rr

o] Y(force)olzta H o EMZJE}
gol 4&E vXe AAEAN & JdEF
(cross-sectional area; CSA)(Alway &, 1990;
Giannini %, 1990; 1ki®} Fukunaga, 1968;
Narici 5, 1992, Narici %5, 1988) ¥ & A
Z(muscle  volume)(Nutter®}  Thorland,
1987)50] HE o] govl, T 29 I
gum(CsA)e  HY  S9d 43

(maximal voluntary contraction; MVC)&
AR e a8 Aol oln] o
PAFEH ol Eo9A got. £F 2 I
A T34 29 % 54 29 Bdle
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(Alway 5, 1990; Giannini %, 1990;
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24 A 718HQ PAAR FARA, =¥
CT FAKscanning) Al EHag FAHId
FoatA =&5e A7 Qo 28y 2
3 GA7IHe AHgo] W HHs
o, ¥l AFFHoln HIMA Yde FHol
Atk we MY dAFoM 25 AL
o dody 2 A8 EAse Yo
AT e Ho2 Hrkstn o,
Montes(2001)& 2S3t JAL o] g3t 2
g S EAse S HHeE 3
371= &%k Natalia §(2003) %g
e ol &Y IFHE FU AgolF=H
WA FAS ¥zt AN EE
AFFANAM GA7t qARg 249 277}
ax, ¢ o529 A JY EFA
AFol F7Hgel wet 2HFA FUHE
Hgton, Freiliche 5(1995)2 WEAIFZ
o FA 2] AR AFM T
ZBgE e FEztY zolg 24+
o] Aolz AWEr|= 3¢tk EF, Gloria
S04 Y T2y ofF 29
FAE 20 9EE ol8dd WY £
Ak Bastgen, 29 25 ¢4
= Heo 2e A7, ¢3 FHE AT
£ F A Aol FA3AT

2 dFdMe 2399T BAS

Table 1. Characteristics of subjects

dynamometerE ©] &3t F@d XY
sud 482 T8 A 43 54
A 4%¥(maximal voluntary isometric
contraction; MVIC)E &4t Ade]|
g 2% & FAE viusy, & FA%
Ao 494 524 439, Ay F93
A4 #5493 AF, < FAS AF ¢
FABAE Mt A2 Y 9

ARG 728 E AFSnA ok

o o

I, A7
L JHU

Fod 2529 €84 A
Ad 7943 T3 5434 B4
olR7] it ZEAA APe] Qi1 HZ
674 olfdl FHHeE TFE A %%
on, 37134 %E E&E A gL A
A A7 200 g i 38EE tide
E s ti(Table 1). Ao Fq37] 2l
EE ddae & A7 £33 3 o
dto] FEY H4YS & F T8 o &
ol AR

A

*

[+

 fo

-
v i
i

Male(n=20) Female(n=18)  Total(n=38)
Age(year) 24.30+3.06 22.26+2.66 23.34+3.02
Weight(kg) 66.95+8.88 53.00+7.04 60.34+10.63
Height(cm) 174.15+3.61 161.55+3.74 168.18+7.33

All value are showed mean+SD
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2. {Y +94 FHY =53 5%

Edwards &(1997)¢] 1¢Hgh th]% H & Al
A AA AFFE JAE AR THFig 1).
AY F3F FHAY F£589& A 4
3t gAAE 54 A $A & F A
R AEE w2 3t ¢HABH AAE F
sHA st F3E 2329 59 FF
Alole A@do] sy X oA g
gg FoEol W= I AANH=E
3921, dynamometers} 972 © AXZE

A 457 Z2A st HAd F8d 25 -

TS HAAEE 3AY £3E AAZY
F2Y24 Ade 18- £3-] NE
EETSE P AR Ao,

Measurement of
MVIC of elbow flexor

Figure 1.

dynamometerst 94 ® AZE iy A9
Fol ZA 3 Hof 8" AHEETE 4
NEE AT AN £93 FIH F59
24 A AAe d3AE stdE Hd9
s 9 4 A=E 22 59 g
o, Al ¥ 4 F P w2 ge Hd
FEHYoE HUo

3. 2 ¥ &%

Z A ES R
(SONOACE 6000C, Medison Co., Korea)&
ol &3lgon, o4 75 My, transducer
& linear typeS ©]&3tthFig 2). 3}
£ oRd gol FuA 22 24 A 2
BAE AXYH 92 0 @ 0% FB
Fo] WE 390l ANHES AT} F
#d 232 25 T M FAL AFS
& #log FAF S transducer 3§
e A4S YSsAd £8d AME &
A Ade 13-4 £3EE V= SF4A]
L A AAFEIH eAEE de
FAAHE & oz E’\]‘?} o 9N

< Y539 9AAY5E Y3 transducer
7—1% Al #3729 kg 35151:3}%}71 Asto
FEY 49 259 AL R4 =23
i, 34 ¥ 94s wEgstrl 99
transducere 7o A4 {4 dglon,
W 8 Az AdHE oj8std 2w
(facia) B¢E E= HES Z}-‘J AYE
Z743AHFig 3). Al W& 3H & ¥ H
e 2 A g2 o

z5e
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Figure 2. Ultrasound imaging system

4. BN

BEE Bt 8=$=2§ SPSS 100 =2
aYer ENYLn, & SHYEEC]
BHEE steR] ARE GURE FRyE
Z-21] = X A A (Kolmogorov- Smirnov one
sample test) o2 A3 Yct. 1 A} AH4F
TE st A e vaE SYER T
A (independent t-test), JFo] ot HF,
= FA, 2 £5%Y 29 AFdAe 99
& JBE2(Pearson’s correlation)g A A]
AT ZE FAF FY45EL 0=0052
Ao

Figure 3. Measurement of muscle

thickness using electrical

calliper.

. S
1. 8449 % 2 F49 Ha

253 FARNE g} AR L 2 F
AZ FAE 2329 % IaE
37.2613.86, & A} 27513262 EA| 850
2 #9% Aolg Yehgon|(p<00l), &7
d AT ZLde FaE 5001381,
dzte 402945552 EAFHoE {3
Aol & et tHp<.001) (Tatle 2).
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Table 2. Comparison of thickness of elbow flexor and knee extensor

(mm)

Male(n=20) Female(n=18)
Elbow Flexor 37.26+3.86 27.51+3.26 *
Knee Extensor 50.01+3.81 40.29+5.55 *
All value are showed mean1SD
*: p<.001
2. ¥ 2 HY oY $H4 =0 2782 FAHHoZ §AF ol yEW
H|m on(p<00l), €A AAZY Afde 2
A= 49134532, oA} 262444142 EH
DynamometerE ©]43% A¥ 2+ o 4 oz [ ZolE  YEHWUG
9% 534 s3¥oz Fpd IR (p<001)(Table 3)
AL IRl 28.30:4.16, GA= 14.21+
Table 3. Comparison of MVIC of elbow flexor and knee extensor(kg)
Male(n=20) Female(n=18)
Elbow Flexor 28.30+4.16 14.21+2.78 *
Knee Extensor 49.13+5.32 26.24+4.14 *
All value are showed mean+SD
*: p<.001
3. gl WE AU 2o $HY 23 o AF WAk =6Tp<0), oAbt
SR ELIRNG R =746(p<001), £BH AP A WA

g0l Be Ao 294 $194

F%
3 AF Aol 4BASI FuE 2F2

7} r=619(p<.01), A7} r=588(p<.05) F
Y EFM BEF & AFAAE YEN
At
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Fig 4. The Biceps MVIC-weight relationships for
male and female.

Weight(kg)

Sex

° Male

® Female

20 a0 40 50 50 7
Quadriceps 100MVC(kg)

Fig 5. The quadriceps MVIC-weight relationships
for male and female.

4. 89 2 SN NF FuaA r=.606(p<.01), z}7} r=582(p<.05), ¢&H

AAZ9 7% FA7t 1=692(p<.01), 27}

BBl 4 FAG AT Al Aud r=TE<ONE Fo BN E& 4@
Ak F8d 2329 Z¢ @At #AE JEhid
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Weight(kg)

Sex

e Male

hd Female

Biceps thickness(mm)

Fig 6. The Biceps thickness-weight
relationships for male and female.

Weight(kg)

| Sex

o Male

. Femals

50 60

Quadriceps thickness(mm)

Fig 7. The Quadriceps thickness-weight
relationships for male and female.

5. Yol 4E 2 £AY AY 9% §
By 2389 youi

2 A8 Ay 94 53
4 228 Aojs gueAs Fad 23

29 A% dAUE r=765(p<.001), A7}
r=502(p<.05), €@d VALY A% At

r=788(p<.001), H=}7} r=789(p<001)Z ¢
o EFA w2 AFIAAE AT
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9 Male
a . . ® Female
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Biceps thickness(mm)

Fig 8. The Biceps thickness-MVIC
relationships for male and female.
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Fig 9. The Quadriceps thickness-MVIC
relationships for male and female.
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