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A Study on Muscle Contractile Characteristics by Using a Cybex
6000 of Male and Female Track Events in Track and Field

Takashi Isun, Hiroyoshi Hicuma, Masuhiko MizuNo, Isao SUGAWARA,
Kazuharu Tosaka, Minoru MivyapATE, Ryutaro MATSUDA,
Jiro Hosotani, Kenji Kisuipa, Fumio WATANABE,
Kazuhisa Koizumi, Takeshi Hasecawa, Hiroshi Kivora
and Makoto YAMATO

The purpose of this study was to determine the relationship between peak torque of the
knee exercise (extension and flexion) and various angular velocity in 24 male (sprinter; 8,
middle-distance runner; 7, long-distance runner; 9, aged 19 to 22) and 18 female (sprinter; 5,
middle-distance runner; 5, long-distance runner; 8, aged 19 to 22) track events in track and
field. All subjects had a negative history of significant injury to the knee, defined as an injury
requiring medical intervention.

Subjects were measured to using Cybex 6000 isokinetic dynamometer (CYBEX MEDI-
CAL, A Division of HENLEY HEALTHCARE, Inc. New), and the range of motion of knee
extension to flexion was from 90 degrees to 180 degrees, and various angular velocity used 0,
60, 180, 300, 400, 500 deg/sec or 0, 1.05, 3.14, 5.24, 6.99, 8.73 rad/sec.

The results can be summarized as follows:

1. As for peak torque in various angular velocity at knee extension and flexion, male
events showed a high level than female track events.

2. Asfor peak torque/body weight in various angular velocity at the knee extension and
flexion, male events showed a high value than female track events.

3. Asforrelative peak torque in various angular velocity at knee extension and flexion,
the difference of peak torque in male and female events was not observed.

4. As for knee flexion/extension ratio in various angular velocity, the difference of peak
torque in male and female events was not observed. Furthermore, relation knee flexion/
extension and angular velocity was showing each the value becomes high value, as angular
velocity becomes fast in each item.

Therefore, the difference of muscle contractile characteristic by gender and track events
was observed, in the case that we considered male and female track events in track and field.

Keywords: Male and female, Track events in track and field, Isokinetic muscular strength
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Table 1. Physique and physical fitness of male and female track athletes

. Grip strength ; Skin fold .
) Body Back Sanding Compe
Height \eht ) trength trunk Upper tition
(cm) w(eklg) Right Left S r((;( g) flexion . Scapula history
g (kg) (kg) g (cm) (mm) (mm) (years)
Sorintey Mean 1705 647 499 479 1805 9.8 43 76 73
P SD 3.4 44 46 5.0 19.0 9.9 15 1.4 2.3
é\f‘fﬂe' Mean 1711 603 423 427 1573 118 40 7.2 5.7
Male ©1Stanc€  op 5.9 45 1.7 2.7 17.2 6.7 0.7 0.9 3.4
runner
df?ﬂf‘ Mean 1700 576 410 385 1520 87 5.2 6.7 6.7
stance - qp 41 44 6.8 46 23.0 9.2 1.7 11 1.2
runner
Sorinter Mean 1625 570 371 346 1190 106 164 118 6.8
P SD 3.1 2.8 49 3.8 97 101 6.9 5.1 2.2
é\f;idlce; Mean 1632 560 311 290 1108 179 161 138 7.8
Female n SD 2.3 5.4 5.4 6.8 27.3 2.3 2.2 39 1.1
runner
d:“s‘z:ie Mean 1584 490 291 278 737 130 106 79 5.4
SD 49 5.2 38 44 377 104 36 3.0 14

runner
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Table 2. Mean value and standard deviation (SD) of peak torque during knee extension by using a

Cybex 6000 in male track event

Peak torque (Nm)

0 60 180 300 400 500
(deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec)
Sprinter Mean 276.9 216.3 154.3 116.0 99.9 82.56
P SD 36.3 32.1 15.3 11.0 8.8 8.0
Right Middle- Mean 257.1 191.7 129.0 99.9 84.4 65.7
g distance runner SD 42.9 16.8 15.0 15.7 134 10.0
Long- Mean 232.7 173.3 109.3 84.9 71.1 56.7
distance runner SD 40.0 23.5 16.3 14.8 13.3 9.5
Sprinter Mean 286.1 220.1 148.0 110.5 95.3 79.0
P SD 34.8 20.3 12.0 14.6 116 9.2
Left Middle- Mean 2524 1874 125.1 95.0 83.6 674
distance runner SD 40.8 23.7 154 16.8 14.8 10.0
Long- Mean 225.6 170.3 108.2 82.8 67.8 56.9
distance runner SD ‘ 29.9 16.0 155 12.6 12.3 9.5

Table 3. Mean value and standard deviation (SD) of peak torque during knee extension by using a

Cybex 6000 in female track event

Peak torque (Nm)

0 60 180 300 400 500
(deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec)
Sprinter Mean 192.8 156.4 98.2 70.6 61.6 52.0
P SD 125 20.3 18.7 134 11.2 7.1
Right Middle- Mean 204.6 143.2 94.4 69.0 58.6 46.6
& distance runner SD 41.0 18.7 7.5 5.9 58 5.1
Long- Mean 158.5 117.9 75.6 55.6 45.5 35.4
distance runner SD 43.0 214 17.3 124 11.2 9.2
Sprinter Mean 194.2 158.0 99.4 72.0 60.6 50.8
P SD 19.9 13.2 154 6.7 10.5 7.5
Left Middle- Mean 191.2 138.6 93.0 68.4 58.0 46.0
distance runner SD 21.7 15.0 10.7 8.9 7.2 6.9
Long- Mean 165.6 122.3 79.0 56.9 47.8 33.9
distance runner SD 30.5 22.1 17.6 11.3 12.2 11.0
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Fig. 1. Peak torque/body weight and angular
velocity relation for knee extension by
using Cybex 6000 in male (@: sprinter,
A: middle-distance runner, Ik long-dis-
tance runner) and female (O: sprinter,
A\: middle-distance runner, [I: long-dis-
tance runner) track athletes.

Upper trace is right knee. Bottom trace
is left knee.
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Fig. 2. Percentage of peak torque and angular
velocity relation for knee extension by
using Cybex 6000 in male (@: sprinter,
A: middle-distance runner, Ik long-dis-
tance runner) and female (O: sprinter,
A\: middle-distance runner, (I long-dis-
tance runner) track athletes.

Upper trace is right knee. Bottom trace
is left knee.
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Table 4. Mean value and standard deviation (SD) of peak torque during knee flexion by using a Cybex

6000 in male track event

Peak torque (Nm)

0 60 180 300 400 500
(deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec)
Sprinter Mean 150.5 129.5 108.1 85.0 734 66.8
P SD 224 12.8 10.8 8.8 9.3 8.9
Right Middle- Mean 131.1 1134 91.7 69.1 594 50.4
g distance runner SD 17.0 17.2 10.7 10.1 11.0 10.3
Long- Mean 113.9 1014 739 57.7 524 43.1
distance runner SD 23.4 13.9 9.8 6.6 8.2 10.2
Sorinter Mean 1494 138.1 110.6 854 69.6 63.1
p SD 25.6 15.2 12.6 8.2 10.3 10.6
Left Middle- Mean 126.3 1114 86.1 67.6 59.3 48.9
distance runner SD 13.6 196 15.6 11.2 12.0 7.7
Long- Mean 1144 99.0 75.0 54.0 46.2 394
distance runner SD ‘ 189 9.9 9.3 9.3 8.6 8.0

Table 5. Mean value and standard deviation (SD) of peak torque during knee flexion by using a Cybex

6000 in female track event

Peak torque (Nm)

0 60 180 300 400 500
(deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec) (deg/sec)
Sorinter Mean 109.8 97.2 72.6 56.4 49.0 38.4
P SD 147 13.8 8.4 8.0 8.1 12.8
Right Middle- Mean 91.8 85.4 65.6 52.2 47.0 40.6
& distance runner SD 12.6 12.9 12.8 12.1 5.9 5.7
Long- Mean 72.0 634 48.3 384 33.0 239
distance runner SD 14.7 13.7 9.2 8.1 8.7 9.2
Sprinter Mean 97.4 94.0 69.8 53.0 45.2 394
printe SD 16.6 10.6 9.0 6.1 6.3 6.8
Left Middie- Mean 90.4 83.8 60.6 46.2 41.2 31.6
distance runner SD 15.0 13.4 11.8 7.2 7.2 4.3
Long- Mean 74.8 61.5 44.5 34.0 294 21.6
distance runner SD 18.3 14.3 11.6 8.6 9.4 11.3




72 A - BB - KEF - IR < IR - EE - ME - A - RE - B8 - R BRI - BE - KF

EAESFUBEMERL TV,

2. BEEREOBL IS /EHOREHESCS
3% E—4 bV Y E-f & E (0, 60, 180, 300,
400, 500 deg/sec) BA&RD i

B BB OB 5 o 2 EE O %A O BBIEE i i

BIBE—7 bV E-AEEMEEZR LD, Table
4,5 THbB, EHEbITE—7 Mvy [E-HRERRII,
BFOBE, WA, IR EESONEICEBEERL
foo BT OBE, HEEE, DR EESOINE/E
Rltco ¥, BRoFhFho@Hikb0wT, v¥—7
PV EIREEE I B I REVWEEAERL, FHFERD
HMEHRBICBT 22 KREB3EAER LTV, £

5
[ Right

At

3t

21D
_E 8,
= [m] A A
@ o R 2 . o
g - o
z 58 4
B3 [m)
g .
g 0"
by
=

5
g [ Left
=~
S
5 4r
<
g
-l
&
2 3}

e
13 TN
g & e
u} g o
A
1 0 8 é é
ol
0 100 200 300 400 500

Angular velocity (deg/sec)

Fig. 3. Peak torque/body weight and angular
velocity relation for knee flexion by
using Cybex 6000 in male (®: sprinter,
A: middle-distance runner, B: long-dis-
tance runner) and female (O: sprinter,
A: middle-distance runner, [J: long-dis-
tance runner) track athletes.

Upper trace is right knee. Bottom trace
is left knee.
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Fig. 4. Percentage of peak torque and angular
velocity relation for knee flexion by
using Cybex 6000 in male (@: sprinter,
A: middle-distance runner, l: long-dis-
tance runner) and female (O: sprinter,
A: middle-distance runner, [I: long-dis-
tance runner) track athletes.

Upper trace is right knee. Bottom trace
is left knee.
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Fig. 5. Knee flexion/extension and angular ve-
locity relation for knee by using Cybex
6000 in male (@: sprinter, A: middle-
distance runner, B: long-distance run-
ner) and female (O: sprinter, A: middle-
distance runner, [J: long-distance run-
ner) track athletes.
Upper trace is right knee. Bottom trace
is left knee.
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