
Japan Society of Exercise and Sports Physiology

NII-Electronic Library Service

JapanSociety  of  Exercise  and  Sports  Physiology

ik217
 Relatienship between oxygen  uptake  and

muscle  oxygenation  on  the quadriceps femoris

during eccentric  and  concentric  eontraction
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'
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Purpose: The purpose of  this study  was  to investigate

relationship  between oxygon  uptake  and  muscle

oxygenation  on  the quadriceps femeris during ecceniric

and  concentric  contraction.

Methods: Five healthy male  subjects  (ago 23 ±O.4 yrs)

performed eccentric  and  concentric  contraction  on  the

 dynamic knee extension  until  exhaustion  at angular

velocity  of  180 deglsec. Changes in the muscle

oxygenation  on  the m.quadriceps  femoris were

 measured  by near  infrared spectroscopy  (NIRS). The

probes of  NIRS  were  fixed on  the m.reclus  femoris and

 m,vastus  lateralis, The muscle  oxygenation  was

 recorded  during both eccentric  and  concentric

 contraction  on  the dynamic knee extension.  Oxygen

 uptake  was  measured  by expiratory  gas analyzer.

 Results and  Discussion: [[here is a significant

 correlation  between blood volume  and  V02  on  the

 m.rectus  femoris and  m.vastus  lateralis during

 con ¢ entric contraclion  (p<O,OOI), [lhere also is a

 significant correlation  between M02  level and  V02  on

 the m.rectus  femoris and  m.vastus  lateralis during

 concentric  contraction  (p<O,OOI). These results

 obtained  that relationship  betweell blood volume,  M02

 level and  V02 on  the m.rectus  femoris and  m.vastus

 lateralis during concentric  centraction.  [[his suggests

 that eccentric  coniraction  causes  less 02 consumption

 in the active muscle  than conceniric  coniraction.
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  <Objective>

  The purpose of  this study  is to clarify

  metabolic changes (hiring a  crank  cycle in a

  workingmuscle,
  <Methods>

  Seven healthy male  subjects performed an

  incremental exereise test on  a  bicycle

  ergometer  (Monark) while measuring  NIRS

  signals, EMG, Pedal Force and  other

  biomeChanical and  physiofogical parameters.
  The near-infrared  spectroscopy (NIRS)
  signals sampled  under  stable metabolic  and

  caderioe condinons  were  arrangod according

  to the craiilc angles  at which those sigrials

  were  obmined

  <Results  and  Discussion>

  The arranged changes  in the NIRS parameters

  (muscle oxygenation  and  blood volume)

  during a crank  cycle  demongtrated reasonahle

  change  patterns against changes in

  biomechanical measurements  and  EMG.  In

  addition, a temporary increase in blood

  volurne  subsequent  te pedal thrust, which

  mighi  refiect blood flow restricti(m due to

  pedal thrusg suggested  that circulatory and

  metabolic  eonditions  in a woilcing  muscle

  during pedaling exercise  can be easily affected

  by work  intensity and  pedal cadence, ,

    We  cenclude that the present method  to

  arrange  the NIRS parameters against crank

  angle  becomes a usefu1 measure  in providing
  findings for circulatory  dynamics and

  metaholic  Changes in a working  musele  during

  pedaling exercise.
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