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Table 1 Characteristics of subjects

Age Height Weight

(yrs) (cm) (kg)
Tr. 24.6 168.9 66.8
(n=5) (2.2) (4.4) (6.1)
Cont. 25.0 171.5 63.3
(n=4) (2.2) (2.2) (4.2)

2) HEBILFE T

BRRE SR H 2 Y, N4 4 7y —
X, Mr—=r 7 ORI 2 EERIABIEICL -
TiTbhiz, N4 X 7y —Ehshiniz, BEE
Lin o 6~Tcm OETH D, =— NN A
I TV —EO 2 & o THI 20 mg DS 2 ERE L 7=,

BERES N-51X, BEbREEETHEIS R
A4 YRy R THERMERER, 7VF ATy b
&> TER 10 pm OEFEBYIA 27ER L,
KB FRRER L 2. B bEAS
e LTIE, iR S4ET % 72912 Myosin
ATPase 3+t (pre-incubation pH 10.3)? %,
PRI RERTERE 218 2 72012 NADH--t $f10
RV,

3) MRIZ & 2 fEFIEFRE O HEIE

BRI OEER, Mrv—=> 27O 2 |
HEE MRI & (TOSHIBA, MRT-22 A : 0.
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Fig. 1 Sagittal and transverse sections of the thigh by MRI.
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Table 2

MRIC & 2 SEAIER & AR & OBRICRIZTHN v —= > S e

Muscle fiber areas, FT/ST area ratio in M. vastus lateralis before and

after heavy-resistance training

FT area (um?

ST area (um?)

FT/ST area ratio

Subject ------esreeee e e D LRI R T
before after before after before after
S.S. 3963 6256 4524 5490 0.88 1.14
T.S. 3873 6181 4851 4788 0.80 1.29
T.N. 3211 5565 3107 5119 1.03 1.09
S.K. 5271 6573 5028 6141 1.05 1.07
S. M. 3744 6276 3606 4246 1.05 1.45
Mean 4012 6170%** 4223 5157 0.96 1.21
S.D. 761 370 831 715 0.12 0.16
before vs. after *** p<0.001
Table 3  Proportion of fast-twitch fibers
area before and after strength
_ n . . training
AT A4 ALEIRX, N1 F Ty —EHHRO LS , - p——
lem & L7z, 58, 254 AMBIE 10 mm % L Subj 7% area FT fibers
5 before after
- X S. 41.5 50.0
2V 2 %I Inversion Recovery (IR) »3 ?‘SS 9.7 55 4
2000(TR)/500(TI)34(TE), Spin Echo (SE) T. N 47.8 57.6
23 2000(TR) /34(TE1)65(TE2), 1500(TR)/ S. K. 57.7 59.0
34(TE) 2wz, SM. S 65.5
T1BXU T2 22020 EE G D HIE Mean 49.8 57.5%
T50ic, SEXRLVEsNEEG (K 1-B) S.D 7.9 5.6

2B WML E % FER, METEEGICB
THMAARND 4 ZFFOT 1B 1-C) B L U'T 2
(K 1-D) 2ZzhZhHlE L ZDFYELZ KD
7z.
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BEHEEE 5E%Z 1y b LTS5y MT
ofz, v MEDOKEBRMIZH 2 2L L, &
B, BORFIO b v —= v FBC KRG %
EL, FOBED M —= v S AR EREL T,

before vs. after *p<0.05
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Fig. 2 Longitudinal relaxation time (T1) before
and after strength training. *** p<0.001
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Fig. 3 Transverse relaxation time (T2) before
and after strength training. *<0.05
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Table4  Results of multiple regression analy-

sis by relaxation time. Criterion vari-
able is % area FT fibers. (n=21)

Exaplanatory variable R? R F-Value
X1 X2 (%)
T1 T2 80.1 0.895 36.31**
T1 79.9 0.894 12.87*
T2 65.8 0.812 0.18

R? : Squared multiple correlation coefficient
multiplied by 100

R : Multiple correlation coefficient

#p<0.05  **p<0.01
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Fig. 4 Relationship longitudinal relaxation time
(T1) and muscle fiber composition after

strength training.
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Effect of Strength training on the relationship between relaxation time
determined by MRI and muscle fiber composition
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The effect of muscle hypertrophy resulting from strength training on the relationship
between relaxation time determined by MRI and muscle fiber composition was measured
in five subjects before and after being subjected to a 20-week period of strength training.

The results obtained were as follows :

1) Proportion of fast-twitch fibers area of all subjects exhibited a significant increase

after 20-week strength training.

2) T1 and T2 of water proton at rest were prolonged significantly after strength

training.

3) It was observed in same correlation between relaxation time and proportion of
fast-twitch fibers area before and after strength training.
These results indicate that relaxation time determined by MRI can be used for
non-invasive estimation of muscle fiber composition.
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