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The relationship between maximal velocity of the lower limb
movement and maximal anaerobic power in male athletes.
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ABSTRACT

The purpose of this study was to clarify the relation between velocity characteristics of the
lower limb movement and maximal anaerobic power in athletes. Sixty three male athletes, 14
distance runners and 49 baseball players, were participated as subjects. The peak velocity for
the both side of the knee pull up and the knee pull down movements were determined by
Ballistic master (Combi.co., Tokyo, Japan). In all subjects, right lower limb was dominant.

Maximal anaerobic power was measured by cycle ergometer (Power max V, Combi.
Co.,Tokyo,Japan).

Significant correlation coefficient were observed between body height and weight and maximal
anaerobic power (MAP) , the knee pull up (LKPU) and the knee pull down (LKPD) movement
velocity in left side lower limb. The peak velocity of the knee pull up movement in both side
for right lower limb (RKPU) and for left lower limb (LKPU) were significantly related to MAP

and to Maximal anaerobic power per body weight (MAP/W).
From these results, it was considered that peak velocity of the non-dominant lower limb is

reflect the maximal anaerobic power in athletes.
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Table 1. Mean and SD values for anaerobic power and lower limb movement velocity in all subjects.
Item Mean (SD) maximal minimal
Body Height (cm) 176.67 6.59 189.0 160.6
Body Weight (kg) 71.05 10.1 92.0 50.2
Maximal Anaerobic Power (w) 992.9 (205.9) 1688.0 330.0
Maximal Anaerobic Power / weight (w/kg) 13.9 (1.7) 18.3 6.2
Movement Velocity (m/s)
Right leg
Knee Pull Up (RKPU) 3.25 (0.53) 4.49 1.93
Knee Pull Down (RKPD) 3.42 (0.41) 4.26 2.43
Left leg
Knee Pull Up (LKPU) 3.81 (0.63) 4.62 2.02
Knee Pull Down (LKPD) 3.78 (0.57) 4.87 2.42
Mean=xS.D.
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Table 2. Correlation coefficients between body size
and anaerobic power and lower limb

movement velocity in all subjects. (n=63)
Item Body Height Body \-Neight
—l\-/-[AP 0.728 # 0.867 #-
MAP/W 0.329 0.368
RKPU 0.201 0.298
PKPD 0.106 0.236
LKPU 0.484 # 0.698 #
LKPD 0.398 0.562 #

# : significant level p<0.0001
MAP : Maximal Anaerobic Power,
MAP/W : Maximal Anaerobic Power per Body weight,
RKPU : Knee pull up in Right leg,
RKPD : Knee pull down in Right leg,
LKPU : Knee pull up in Left leg,
LKPD : Knee pll down in Left leg
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Table 3. Correlation coefficients between anaerobic
power and movement velocity in all subjects.

(n=63)
ltem  Body Height Body Weight
PKPU 04644 0.496 #
PKPD 0.411 0.461
LKPU 0.739 # 0.537 #
LKPD 0.565 # 0.354

# . significant level p<0.0001
MAP : Maximal Anaerobic Power,
MAP/W : Maximal Anaerobic Power per Body weight,
RKPU : Knee pull up in Right leg,
RKPD : Knee pull down in Right leg,
LKPU : Knee pull up in Left leg,
LKPD : Knee pll down in Left leg

Table 4. Correlation coefficients matrices among the
movement velocity in lower limb.

(n=63)
Item RKPU  RKPD LKPU  LKPD
PKPU ~———_ 0.802# 0591 # 0.534 #
PKPD T 0447 #  0.367
LKPU T 0.681 #
LKPD T

# . significant level p<0.0001
RKPU : Knee pull up in Right leg,

RKPD : Knee pull down in Right leg,

LLKPU : Knee pull up in Left leg,

LKPD : Knee pll down in Left leg

BE - &8 - KR - Bl -

NZNEREZHBEBEGRLEY 5 h (p<0.0001) .,
LKPU & D DHEBEFHRE 2 r=0.739 L & & @ - 7=,
Gl 25 BEERIIMAP/WE DR IZE A 57, RKPU
OHBEHRE (r=0496) ISMAP& DR (r=0.464) I
HARENIZEL LB EmBAL N,

AR TOEBERE 2 RET H5BA 2 HE S /BIC
IR E@ ek AEEBHE T ILT X — 4 —EK8)I- &
HEBRENE T - FREL., TROEBMERE LD
BEtR 2 RRET L =858 52 5. MAPRU'MAP/W & &)
VESRE & ORNZIZEMEE IR EiT@EifEL DO
HBERE A N -7, ZOZ LIZHOIED FiF#
FED /N B REERE) 7 — D A/NMEEERKRL
TWAHAIZEARBKRTHEDEEZ OGN,

x4 IXEBEIZB T AR AEEOHEBRE AR
L3 DTh B,

K E1ERI DO B AEE IZRKPD & LKPD & Db %
T, ThZhERLHBREAZD S,
Z DR IZRKPU & RKPDDO A3 & & < r=0.802.
R VTLKPU & LKPD®Dr=0.681T® - 7=,

R OBMEERE XKk D FIFICHERLTIRD T A
LOERELBMERFAIZK->TREBZZLIZZH
FTIZmoNTED, APRDOKERIZENNTE X
No=XFTEHIR/BABOLNTNS (KEIEAL
(1996) . AGFEIZA (1996). AHIZA (1996)),

—h. FHROEEREIZIL T 2 EEHOBEKRR
BERROBERIZ OV TORHIRIIEZDMBIRDY
aEREIhThhn, KIFETH S h7-811E&R
MOEHEOBEEHTIIIRD T4 LEHE TlifiidoA
BrBERAALNEL 5. —F. BEINTOIE
N EFEIfELIRD TA LBIEDBKRTIEZTHhEh
DODHITHEDONT S, BIn, F—HIZENWT,
RO EFERBIEBIRD TALEEDOARNE BT S
ZLAREKRTHEDTH S,

IhoDRERIZEFREI- ZED AR — v EEHHE
FOEHERE A RET HBAICEVTAREERL
BBt DELEZS,



TROBERE & BBREE/ND —

£ & B

A AETIIBRE L 61t 2 ADE L RIGHE &5
142 L B F49B D632 2T R & L T,
Ballistic Master 2 FHI\» T, ABROIR LT K OIRD
TALBERRE L BisHEEE) - & 5 MBmEE Y
—%¥EL. THROBERREIZEbH S ERHIZON
TRET L7, TORR. XROBRL Z L AL »IC
Kotz

1. B GEFZH) ik FFRUIRD T A
LEMEEE (LKPUKRULKPD) &AM
XM/ S7 — (MAP) ISR EUVHKELE
DREIZER S HERHRARD S h -,

2. RABRBRIEN SV —. FEHH>-DOERR
3w - EGEDOIRD EIF8E (RKPU &
LKPU) ORICERZBEHRBA LN,

3. ZhonZeh»o., THROIRD EITENE.
BIoXHHONEBE I EEREE ST -2 K
B9 5 LA ENT,

AR EESEREETF BN R IETF 2
DI1997FEMRBIRIZ &K > THEIEL 7=,

51A + #3230

1) Behm D.G. and Sale D.G. : Velocity specificity of
resistance training. Sports Medicine 15(6) : 374-388,
1993.

2) Fenn WO, and Marsh BS : Muscular force at different
speeds of shortening. J Physiol 85 : 277-297, 1935.

YBEAE KR . BOBEEILLEFHENT v 7. J.].Sports
Seci. 12(3) : 152-159, 1993.

4 NS, REEX, |l L2, GEBHN, Bkl
*, BB B BHHEFORKEBENE LY BI1F
N7 — RUBHERE. FR6FB HAEFHHE X K —
Y -EMFERRM G —No I 355 H R ggEde i k(i
B3 57—, 313-318, 1994.

5 Gulch R.W.: Force-velocity relations xin human
skeletal muscle. Int J Sports Med 15, S2-S10, 1994.

6) Hill A.V.: The heat of shorterning and the dynamic
constants of muscles. Proc Roy Soc B 126 : 136-195,
1938.

7) Jorgensen K : Force-velocity relationship in human
elbow flexor and extensors. Biomechanics V, 145-151,

1976.

8) & FAHE, g I, REREE . O - Hashic
B35 [FL—=V 2R I22WT. AFFNE
21(2) : 95-99, 1976.

0) JIPNER , JEREK . v VOB ST -1 - HE
HWE () 1 AE—=F - 37 =126 5 EARNS
(ZDOWTC REZEMRAT  17-24, 1972

10) Perrin J.J. and Edgerton R. : Muscle force-velocity

relationships under
isokinetic loading. Med Sci Sports 10 : 159-166, 1978.

11) AHEN, B2, XHEEE | ARSI &
ARBE DS HEME ARG EN I 50 A IR B, (B L&E
KFAKFEIMFA A4 1-5, 1995.

12) AHE A, AW, @wUUSEE, fb—17, SE
Z . RRIZRE & RIS RIE T A R — Y g H
FE. Bl L ARFERTE P14 : 47-51, 1995.

13) AHEL, REFBE, b7, KHEFE, A
Z BRIk EFBELORD TALEEAL - F
(ZRIET 2K — ViRt B RFEEHRM
#15 : 47-51, 1996.

14) Wilkie DR : The relation between force and velocity
in human muscles. J Physiol 110:249-280, 1950.

15) RHEFE, MBS, BEEX, dxirk, #T
Z  KBslE LS - IRODTFALIL-Z VDT
) ¥ MERBDICKIETE. Jpn. J. Sports Sci. 15 :
199-205, 1996.




	角田直也ら著_P7
	P8
	P9
	P10
	P11



