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ABSTRACT

This study aimed to clarify which musculature characteristics is directly related with
improvement of sprint performance by examining trunk and lower extremity muscle
cross-sectional area change before and after training period. Twelve collegiate male
sprinters and hurdlers took part in this study (age 20.4+0.5 yrs, height 172.3+4.5
cm, body mass 64.7+59 kg). Cross-sectional images from the origin to insertion of
21 trunk and lowerlimb muscles were obtained with via magnetic resonance imaging

(MRI). The absolute cross-sectional areas of each muscle were calculated as
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indices of muscularity using images. The participants performed two 60-m maximal
sprint on a synthetic surface track wearing spiked shoes. After experiment, they
were divided two groups, one is V+ group (the participants of this group improved
maximal sprint velocity of 60-m sprints), the other is V- group (The others decreased
that). We focused the difference of muscle cross-sectional areas change before and
after training session between V+ group and V- group, and explored which skeletal
muscle was related with sprint performances. Significant simple correlation with
maximal sprint velocity was found for 13 muscularity indices (abdominal oblique and
transverse abdominal, psoas major, erector spinae, gluteus maximus, gluteus medias
and minimus, vastus lateralis, vastus intermidius, vastus medialis, sartorius, biceps
femoris, semitendinous, semimembranosus and gracilis). On the other hands, change
value of psoas major, erector spinae, gluteus maximus and semitendinous before
and after training session is significantly different between V+ group and V- group.
These findings suggest that muscularity indices of psoas major, erector spinae, gluteus

maximus and semitendinous play a significant role in sprint performance.
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% 1 Physical characteristics in the sprinters and hurdlers

V+group V- group
Pre Post Pre Post

Body height, cm 1738 174.2 (5.3) 170.8 (3.8) 170.7 (3.7)
Body mass, kg 679 69.2 (5.2) 615 (6.0) 62.7 (6.7)
Body mass index, kg/m? 224 22.3 (0.9) 21.1 (1.9) 215 (2.0)
Percent body fat, % 12.0 116 (24) 94 (2.6) 9.2 (2.6)
Fat mass, kg 8.0 8.0 (14) 5.7 (1.3) 5.7 (16)
Free fat mass, kg 59.8 613 (5.8) 55.8 (6.6) 57.0 (6.8)
Muscle cross-sectional area, cm2
rectus abdominis 18.6 18.3 (2.2) 14.8 (2.8) 149 (2.5)
abdominal oblique and transverse abdominal 57.3 60.0 (6.9) 51.0 (9.5) 53.2 (9.9)
Psoas major 46.4 48.0 (9.0) 415 (8.7) 40.1 (7.0)
quadratus lumborum 16.3 165 (1.4) 16.2 (2.2) 175 (2.5)
erector spinae 63.0 66.4 (7.4) 56.9 (10.5) 57.5 (11.0)
gluteus maximus 140.5 147.8 (10.3) 1274 (19.7) 1271 (18.8)
gluteus medius and minimus 339 33.8 (10.8) 285 (5.0) 26.3 (10.1)
rectus femoris 21.2 223 (29) 202 (2.6) 20.1 (2.7)
vastus lateralis 53.8 542 (6.8) 53.1 (4.3) 54.0 (5.6)
vastus intermedius 51.0 525 (6.8) 50.1 (7.4) 49.1 (7.5)
vastus medialis 36.0 378 (7.4) 355 (7.5) 34.7 (5.8
sartorius 9.3 99 (24) 84 (1.8) 86 (1.1)
biceps femoris 34.7 35.7 (4.8) 342 (7.3) 348 (7.2)
semitendinosus 29.3 313 (4.2) 26.6 (3.9) 26.7 (3.5)
semimembranosus 211 224 (5.6) 21.3 (6.4) 205 (6.2)
adductor 75.5% 784 (14.4) 579 (13.83)  60.8 (12.6)
gracilis 15.3 155 (3.0) 13.1 (2.0) 134 (2.0)

*p<0.05
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1 Maximal sprint velocity before and after training period

% 2 Correlation coefficients between maximal sprint
velocity and each measured variables

Maximal sprint velocity

Body height, cm 0.012
Body mass, kg ) 0.485
Body mass index, kg/m® 0.718*
Percent body fat, % -0.562*
Fat mass, kg -0.441
Free fat mass, kg 0.599%*
Muscle cross-sectional area, cm2
rectus abdominis 0.481
abdominal oblique and transverse abdominal 0.749%*
Psoas major 0.649%*
quadratus lumborum 0.425
erector spinae 0.637*
gluteus maximus 0.749%*
gluteus medius and minimus 0.562%*
rectus femoris 0.069
vastus lateralis 0.738*
vastus intermedius 0.688*
vastus medialis 0.693*
sartorius 0.79%*
biceps femoris 0.649%*
semitendinosus 0.623*
semimembranosus 0.698*
adductor 0497
gracilis 0.622%
*p<0.05

OB E R L7z (1=-0562, P<0.05).

V+BEBIOV-BIZBITS ML —= > 7
BROWARBEEREE, TRE, BAHE, HEE - &
BB & ORI o f A W I Rk 0 22 L= 12 B W
T, MEFFMICEREZENROON-HEYR2
R L7z KEERG, BAERAE, KEfB L0k
REERR A ORI AR DA LRI BT, TR LS
BRADNRD b

T2 b AR =Y EE Vol. 40

4. £ =

KPR DOWERE N BT B Pre Ml 5 K O di K
FEFREEIE, V4 BECB T 9.79+0.38m/s (9.22 —
10.22m/s), V-#I1ZB W T 9.80+057m/s (9.21 —
1056m/s) TdH -7z, ZIH OEE % i Ky ik
B 5 100m EOFLEE Tl 2 \lE ()
5, 2010) 0 12/ AT B L, V+BET11.32s
(11.02s-11.72s), V- # T 11.31s (10.78s-11.73s)
Yk, BES (20100 10 o, A TO
e o MR B L TB Y, RIFEIIEN®
Fe il I 8% C 60m EOFH 2 EEL -2 &
25, 100mES 4 2D 01 s 0.2 HBEEE <
BT ENTEENRS (191,201 W, Lt
T, ARFEOHMEIE 100m E% 105s 25 1155
PR TERET 2 EFERHRELT-EVZ D,

AW T, F 3R 2 FF % v T 100m
FEOINT 4 —< v ADTERIRE L 7 b RRBEER
LR, BRHLKE X OMREES - BiE B L O
KBGO ML & OBt EZHL MLz 2
DFER, BRI TIE BMI B X U BRIEIAE 2
BUWTRARBGEREE & FHRE 2 IEOMBBRA, &
BRI IZBWTHELRAOMBMERIFED bt
72. TNFE T, BMIIZ# H L 72 Sedeaud (2014)
293, by s EHORT, ETHEBEAEVE
FIZEBMI AR K, SRS 2E R 5138



— 202 —

a. Psoas major %

V+ V-

c. Cluteus maximus *

15

muscle cross-sectional area(cm?)

V+ V-

b. Erector spinae * p<0.05
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2 Change value of muscle cross-sectional area of psoas major, erector spinae,
gluteus maximus and semitendinosus before and after training period
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