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The Effect of Muscle Fiber Composition on the Maximal Power
and the Maximal Isometric Strength of Leg Extensor Muscle

by
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Abstract

The purpose of this study was to investigate the relationship between the muscle

fiber composition (% FT fiber area) and the maximal power and maximal isometric strength
of one-leg extensor muscle. Subjects were 12 healthy male college physical education
majors who were all soccer players. Fiber samples were taken from the vastas lateralis
muscle by the needle biopsy technique by Bergstrom (1962), frozen and dyed by the
method of Khan, et al (1972). The per cent FT fiber area was calculated by the method of
Costill, et al (1976).

The correlation coefficient between the maximal power/body weight (equivalent
mass, 80 kg) and % FT fiber area was 0.734 (p<<0.01) and it was 0.698 (p<0.01) between
Fm/t (equivalent mass, 20 kg) and % FT fiber area. The correlation coefficient between the
maximal isometric strength and % FT fiber area was 0.310 and not statistically significant.

In this study it was recognized that a leg muscle with high% FT fiber area could pro-
duce high extension power in its dynamic contraction and that it could also develop force in
high speed when it contracted with maximal power. The % FT fiber area seemed, in some

way, to affect the development of maximal isometric strength.
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Table 1. Characteristics of subjects

Subj Age Ht Wt Voz max
(yr) (em) (kg) (ml/kg min)

Ka 19 177.0 70.0 49.9
Mu 20 171.4 65.5 54.6
Tn 20 163.3 60.5 61.4
Kw 20 171.8 58.6 60.2
Ku 20 178.0 71.2 54.7
Na 19 167.2 64.2 60.4
Ta 19 169.4 61.0 59.8
Ha 19 167.7 64.2 55.9
Ni 20 173.4 73.5 52.3
Su 21 160.0 50.6 64.2
Mi 20 169.5 64.2 66.9
Ma 19 169.5 69.3 59.8
Mean 19.7 169.9 64.4 58.3

+Sh 0.7 5.0 6.3 5.0
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Table 2. Fiber distribution, size, and relative areas of subjects

Subi %FT %S T FT fiber ST fiber %F T %S T ST/FT
il fiber fiber Area um® Area um® fiber area fiber area area
Ka 74.0 26.0 4,733 5,192 122 27.8 0.39
Mu 68.9 31.1 5,194 5,216 68.8 31.2 0.45
Tn 66.8 34.2 4,409 4,152 68.1 31.9 0.47
Kw §7.5 42.5 4,734 4,197 55.3 4.7 0.81
Ku 57.4 42.6 4,045 4,618 54.1 45.9 0.85
Na 55.1 4.9 4,702 4,711 85.1 4.9 0.81
Ta 54.0 46.0 6,806 5,048 61.3 38.7 0.63
Ha 51.4 48.6 4,549 6,022 44.5 55,5 1.25
Ni 49.2 50.7 4,264 4,197 49.7 50.3 1.01
Su 48.3 51.7 4,207 4,033 49 .4 50.6 1.02
Mi 46.9 533.1 5,725 5,265 49.0 51.0 1.04
Ma 355 64.5 5,020 4,608 37.5 62.5 1.67
Mean 55.4 4.6 4,967 4,772 55.4 44.6 0.45
+Sh 10.6 10.6 596 767 10.5 10.5 0.37
= X 10 Eq. Mass
HRHES'55.4% (37.5~72.2) S TH#iHEH44.6% [ e sokr=0.130 P00 .
(27.8~62.5) Th-7/r, (%£2) B T
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HIEO IR RSHE (Fm) LZ20ESHEOHER 2 L Pkt R
]
BER (t) SOLETHD, wbhiZhORREE = | “ ?
. L] o
I A 02 B = g =
o ; B o =
Table 3. Maximal isometoric strength, maximal )
power, and Fm/t of the knee extensor - B
muscle o
& st
Max St. Max Power (watt) Fm/t(kg/sec) &
Subj. (kg) Eq. Mass Eq. Mass
80kg  20kg  80kg  20kg dl
Ka 97 640 610 205 250 o
Mu 78 500 400 182 198 ;
Tn 80 600 40 170 132 % FT fiber area
Kw 76 431 435 180 143 Fig. 1. The relationship between % FT fiber area
Ku 84 460 440 117 104 and power/ body weight.
Na 67 420 360 125 173 .
i 480 420 133 128 X OMEOMHMGRES r=0.403 THo 27, &
Ha 62 400 360 96 93 BREROME,ISABIZZEVWES LD o2 LA
Ni 84 500 560 180 167 4
2 - LA
S m aw am am  q L FTREOSDIEEOSUMEERN-T
Mi 76 360 290 121 118 3FIEZITHEVELDEHVHMBRE/ 7 — % 1%
e » 476 445 2367 m TEZLWIMMEABZIEHNTER,
Mean; +78.3 e #0 13586 5 1E.8 xic; 21X % FT fiber area & Fm/t &D
S.D. 9.2 83 86 33.4 46.8
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bDThHD, HliEE (Eqivalent mass)80kg
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N1 %KETHETH > 72, SHTR20kg D &

B A-bDTH S, HMERE20k DL XDl
HOMMEEIE r=0.698 THH, Zhidl %K
HTHETh- -, 7/, EMEESkgDEED
mEOHBMFEEIE r =0.4714 ThHh-o7o L AL,

FTHHEDOED 3 HEOZVHFG2F->TW5EE
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Eq. Mass
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Fig. 2. The relationship between % FT fiber area
and Fm/t
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Fig. 3. The relationship between % FT fiber area

and maximal isometric one-leg strength (kg).

The correlation coefficient of r=0.310 is
statistically no significant.
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