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[21!gi] soieus n-reflex response  to

vestibu]ar  stimulation  by horizontal Einear

acceReration

Yukio OIDA, Yoshinori KITABATAKE,  Ken'lchi

EGAi"viAMeiji

 Ph.vsicat Fitness Research  institute

Purpose:  Jnputs from the otolith organ,  sensor  of gravity

und  linear acceleration,  eticit  the  tonic labyTinthine refiex

to maintain  a body position correct]y  aguinst external

perturbation. The  purpose of  this stLid.v was  to elarify  the

effects  oi' otolith inputs en  excitabi]ity  of  the soleus

rnotoncuron  pool, usins,  a linear acceleralor,

Methods: Subjects were  7 health.v male  voluntcer  aged

21-27. None of them  had a  past history ef  auditory  or

vestil)ular  disorders. Subjects werc  seated  ",jthin the

capsuie  of  a  linear accelerator  Csled), The  slcd  undcr

magnctic  lcN,itation was  driven by cab]es  cunnectcd  to a

servo-cui]trolled  moter.  It moved  along  the interaural uxis

(ii' axis)  with  thc rcctangu}ar  and  sinusoida]  acceaeration

ei' ±O.IG loading at  a  distance of  ]4 m.  The  soleus

H-reflex "'as  evoked  frem both the  leg.s simultancously,

and  by stimillating the tibial nerve  Sn the poplitezl fossa

with  constant  voltages  and  duration of  1 msec.  The

stimuius  intcnsity adjusted  45%  of DvC-response was  used

in each  sub.iect.

Rcsuats and  discussion: Nobod}, cxperienced  dizziness

during the otolith stimu]ation,  No  lonic EMG  activities

were  observcd  in the seleus  and  tibialis anterior  musc]cs

during G-loading. In the rectangular  acceleration,  the

amplitude  ot' H-refiex increased signjficanti},  compared

",ith  the control.  In thc sinusoidag  acccleration,  the

amplitudc  of  H-refiex clecreasecl signifieantl}' in cver>'

phase of the sled translation. Thesc findings suggestcd

that the excitability  in spinal motoneurones  during the

otolith stimulatic)n  -,us  not  on]y  modulutecl  by

vestibu]o-spinal  retlex,  but a]so by otheT  reflex  ",hich

invojve inhibitory processes. There werc  ne  differences

between  the amp"tude  of  I/I-rcfiex in right and  ieft ]cgs in

almost  conditions  of  G-loading. It is suggestcd  that

rcquire  further examinations.  about  the tenic labyrSnthine

refiex  in human.

Key v'erdst  tonie labyrinthine rci'lex, lincar ucceleration,

H-rcfiex
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saccadic  tRsks during neck  fiexiogi

Kei!ji KUNIIAi  and  Katsue FUJIWARA:'
'
 lhsutute .for Hectith and  ,Ymprt  ,Y'ience4 asciko (JiP. , L'hnwrt"tyr
2
 Depaftment (]f?Vunzczn  i'Ldbi,efiient  andIfeath  C)'dntate ,S'[,hool

  oflfecbccti Sbuence, Kantuavt,a (,'nnJenvio,

Ptiivose; Xle compaixxl  the saocadic reaction  tiine in

x･lsua]ly-guidcd. manony'-gmdod  atxi intentioiLal tasks wiiile

maintajning  the neck  flexion

Methods: Thc  miQ)cos  were  13 inen  arKl 15 ",onieiL ianging  in

age  bom  i9 to aj) ycars. SLtbjocts sat on  a  clmir  "'idi  their tnllik

stabilized  by a  restraiiiing  dcuoc. ibcoadic iuacuon  timc  for a}ch

task "･as  mcnsurcd  at  tbo neck  rest position and  at a  neck  fiexion

angie  of  20 degree. bi the sdstiall},'-gttidod tasik the stbject fixod

upon  thc position of  a  cent;al  psint which  disapm  for nmdom

durations of 24  s befbre tlie appaararice of a nglit target. at which

time the suQject had to gaze on  it as quickl>' as possible In tiie

Tneinony'-guided  task. the siQject fixcd upon  a ce[ntal poim arrd

memorized  the position ofa  rigirt target that was  piescnted b}, msing

a flasl1 of 5{n ITus dulluioTL rmle subject then gazed on  the

memorized  poshioJi as  qirickl}' as  possible whcn  the Iiglrt for the

ocnual  point "es  tmi  ont  for random  duiations of2q  s afier tire

flash. ki tlie interuioiial tasiK the stibject  iixed upoii  a oc titral point
for random  dmations of 24  s Wlien the ceirttal peint distxppeared

the subject gazed on  a  lighted riglit target as qurckly as possible.
Saccadic reaction time was  deiinod as the latenes' to the beginnirg

of tire cye men'ement  follo"ing tlle liglimlg of the target in the

visuall),-guidcd taSk. Reaction time for tlre memory-giridod  and

irrtentional taslcs was  the time between tlie lights{ut of  the oentral

point and  thc bcginning of  sao[radic  eye  mos'ement.

Resuits aiid Dis{ ussion: Tlie saocadic reaction  time in all taslcs

decreased during the neck  fiexiony ancl tire shortenings tinies of

memory'-guided  and  imeritional tasks wcre  sigrrificariti>' larger thari

that soEm  in the visuall},'-guidecl tasik A  x,ery  lo", degree af

correlation was  fomid tm'een the sihoitcning tiines of tire

memory-guided  and  intentional tasks. [fliese iesults  suggest tivat tire

neural  pat1]"ny asseciated with higher infbnnalion psocessing in

the saccadic  system is greatl}, actiNzted dnimg nock  flexion and  tlvt

there are great itmicms  in the aedvation degree arul  parts actit'ated

in the brairL
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