
Japan Society of Exercise and Sports Physiology

NII-Electronic Library Service

JapanSociety  ofExercise  and  Sports  Physiology

t88

[21ii2] Effect of regional muscge  coo]ing

 on  cardiovascuaar  respanse  during static knee

 exteitsion exercise

MAsaki MIZUNOi, Ken [IOK!ZAWAi, Isao MURAOKA2
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I)mpose: "ie  purpose oftiris  stllcly was  to test whetlier there

are regioiul  ditferenoes in the exercise pressor reflex witlim

an  exercising  muscle.  [fo test this "e  ev'aluated the eifoct of

regional  muscle  cooling

exercise. Mim'  Nineon

 the Inessar Iesponse

 smbjocts perfonnod 2chmiignim of

isehtmc isometric knee extensiori at 3O%  of  maxim/al  tops

fo11owed b}, 2 miii of  postexercise im]scle  ischernia reEMD

"ithoul  cooling (o[mtrol), proximal thigh ponion cpoling

0=trial1 and  distal partion coolmg  (Dtrial). ResLeins: ln both

cooling trial$ regional coolmg  slghficandy･ doereased the sldn

tempe[atuie of the exposed  pmion with no  eilbct apl]rm

on  the oppesite ponion of the thigh Durirlg exercise,  haut

rate and  aiterial prtssure sigtiificantly incrreaLged bui "ere  net

affected  by regional ihigh cooling.  At 60 and  9e s of exeicise.

increasing calf  x･ascular  resistance  in the D-trial ivas

significantl}'  attenuated compaied  u･nh  the oontrol and  P-trials

(P <  O.OS. Duriirg PEIMI; there was  no  differenoe in hcmt rate

and  art[ ial pressure betueen trials. in contiasL calf bl[Kxl

flow in the D-trial "ns  significmitl}r higher than in the oontrcn

trial (P <  O.05); consequently crilfi'tisctitar rosistanee in the

D=trkil tended  to be lo-er than  in the control  trial chmig

IllMI (J' = O.Ob. thndtLsion: lhesc findings suggest tlut

there aic regional clill/ereno s in the exercise pressor refiex

-･ithm  an exerz ising inusclc; that is, during static exercise,  the

distal ponion of  a thigh rmiscle inakes  a greater ooritribation

to tlie piessor response  tiian dees the proxiinal ponion.

Keprotuls: exercise pressor refiex nmsc}e  teinperttue,

heterogeneity

2P18i Real time analvsis  of fiow' lnduced

dilatioit on  the rat  crem5ster  muscie  using

mi ¢ rovesseE  OD-Rfg] and  video  dimegisiop

ana}s'zer    vJunichi
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Purpose: Thc  mcehanisms  oi' urteri()lar  dilatiuns

induced  b}･ tt paralicl occius:un  oi uppesite  branch

tirterio[es  on  the  rat cremasler  muscle  afe  not  elucidated.

We  reportcd  that the di]ation "  ith ()r "ithout  dela}' tiine

from onset  of  the ocelusion  is functionaik' dil'1'ercnt, 

'l'he

dela} tlme is to be a crucial  indey ro id'cntif>' thc flow
induced dilation. Thus, real  tlme  anai>sis  is ver>,･ impoilant

to anal.x  ze the flo" induced dilation wilh  paiullcl occlusien.

In thc present stud>,  "'e  anai>,zed  the arLcriolar  dilation
induced b>･ the parallel occlusion  en  the  branch arleriolcs
of' the rat cremaster  muscle,  using  a  real  time  measurcment

svstern  t'or the  dlameter and  red  b[ood cell  velocitx.

twgethods: 

'I'hc
 ri -uht crcmaster  musclcs  ot' uncsthetizcd               L.

male  SD  and  Wistar-Hannoter  rats "'ere  surgica]k                                     ut
exterioriLed  usins,  the modiiled  Baez  mcLhod  (BaeL S

 1973). The cremaster  tnuscle  was  suiTused  "  ith Ringcr
bicnrbonatc soluliot}.  hnages  gained lhrou.gh niicroscope

"cre  d"  ided into a high specd  C('l) cutncra  and  i[ito an

iina."e vie"  ing serecn  "･ith  a  puir ot  photodiode. 
'l'he

dlamelerut' artcrivle  was  measurcd  bv a s ldeo dimension
ana]yer(N'94.  1.SI), 

'l'hc
 Red bleod ccll  cRBC)  tciouib･

"as  ineasured  xs･ith a  Microx･es.sel V'elocitN ()l)-K'l' sx  stcm                              .･ J
<Cl rcusefO.'1'hc  "  u]t shear  ratc  (WSR) "  us  calculuted  t'rom
the diameter and  RBC  vclocit>  data. Vessels classitled  as

3 rd-order  arterioies bv thc  Wiedernan  erdering  sx･stem                 v L.v

(WiedemanMP1962)wercselcutcdforthisstud>･.Chat}gcs
in RB(1 s･e]ocitx  in the vessel  se[ected  were  achieved  bx            v F

occlusion  of the acijacent i'ceding arteriole  with  a fire-

po]ishcd g]ass micropipcttc  (tip diameter ot' -60 micre
meters),  Measureinents "'ere  mucic  in s･ esscls  that branehecl

proxitnal to the occlusion  site.  

'1'he
 dtaine[cr and  RB(r

ielecitN  ot' arterioles "'ere  measured  anJ  recorded  i'ora      ueontrol

 peried ol'  3 nHn,  i'olio"･ed b.y u  30 scc  eee]Ltsion  er

an  adjacent  arteriule to inerease the RBC  xelocit.x･  in lhe

sesse]  undcr  obseri  utlon  and  3 inin  reeos'er.N  peried
ResuitsandDiscussion:  The  RBC  Nelocitx  ot'

unoce]uded  arterioles  incrcas.cd immcdiatclx at'ter  unsct

ot' parallel occ]usk)n,  There "･crc  twe  I.x pes ol' dilation of

the unocclttded  arterioles  "ith  dclaN tkne  i'ron] the  onset

ei' the  occ[usion  and  "itheut  delt"' tiEne. 
'I'he

 real  tinie

analxzing  systeni  conibined  by the  ;･ideo  diinension
anall  Ler  :･lnci the Mierei esscl  iv'Jlecity  ()R-RT  provided

 us  a  usei'ul  and  T)recise data to ckissitLx･ the niechanisrn  of'

i'lo" inducecl dilatiun and  uther  thtin the flow induced
diiation.

Key"ords:  rcul  time  rneasLtremcnts,  11o" induced

di]ation, arterieles.  parallej occlusiun
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