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A--45. Analysisof Factors Contributing to
Brain Swelling
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    In a  

second
 
model

 acute  swelling  was  produced in cat  by small  bilateral lesions of
posterior hypothalamus  using  stereotaxic  technique.  As was  shown  in the previous
Rapers, posteror hypothaiamus in cat  controls  cerebrovascular  tone in normal  condi-
tlon.
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Thirdly,
 another  type of  acute  brain swelling  was  produced by the transient cere-

zzdll,lssu,e\lgg･i･hc.gis,ffs,rss.zb,m,i:teg,ga･Sisl,IL'we,ssi,co,ills,i?ifigeg,e9rs,i,igf.h,zmg?.9,y
pressure (BP) simuitaneously.

 Recjrculation of  brain was  accomplished  by releasing
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the clamp  of  arteries and  also administering  the small  amount  of  norepinephrine.

    Shortly after  the recirculation,  changes  in ICP  and  CBF  depend passively upon
the  alteration  of  BP. As  the administration  of  norepinephrine  repeated,  however,
changes  of  ICP  and  CBF  became almost  independent to the alteratien  of  BP. That is,
stepwise  decrease in ICP  associated  with  increase in CBF  occured  regardless  the  level

ef  systemic  BP. These  changes  of  ICP  and  CBF  seem  to be directly related  to the

degree of  restoration  of  vascu]ar  tonicity by the administration  of  norepinephrine.

    In the same  experimental  model  the administration  of  THAM  was  made  instead

of  norepinephrine.  In this case  improvement  of  ICP  and  CBF  were  noticed,  but their

changes  were  Iess conspicuous  as  compared  with  that jnduced by norepinephrine.

    From  these results,  it seems  reasonable  to assume  that impairement  of  cerebro-

vascular  tonicity observed  in acute  brain swelling  can  be restored  by norepinephrine,

provided  posterior hypothalamus, namely  cerebral  vasomotor  center  remains  intact.

    Since the efTects  of  THAM  is not  well  understood,  following studies were  further

carried  out,  Acute brain swelling  was  induced by the reduction  ofposterior  hypothala-
mus  in cats  as  mentioned  above.  When  increased ICP  and  simultanegus  impairement

of  CBF  developed considerably,  the  experimental  animal  was  submitted  to either

hyperventilation or  respiration  with  air  containing  5%  of  CO,.

    Inhalation of  CO,  resulted  in additional  increase of  ICP,  which  was  synchronous

to  a  rise  of  BP. On  the contrary,  virtually  no  alteration  in CBF  was  seen  during this

period. Appropriate amount  of  THAM  was  given to the animal  under  this condition

and  transient  but prorninent decline of  ICP  with  concomitant  improvement  of  CBF

resulted.

    If C02  inhalation was  reapplied  thereafter, the  rate  of  increase of  ICP  became less

obvjous  that observed  before administration  of  THAM.  Furthermore, improvement
in CBF  was  also  found when  both BP  and  ICP  rised.

    The  same  Iine ofexperiment  was  carried  out  in the experiment  model  oftransient

cerebral  ischemia. When  inhalation of  C02  was  given shortly  after  the recirculation,

increase of  ICP  occurred  passively to the increase of  BP. On  the contraryinhalation  of

CO,  after THAM  had been administered  was  fo11owed by the stepwise  increase of  base

line of  CBF.  On  the other  hand, change  in ICP  not  associated  with  the elevation  of

systemic  BP  became less obvious,  From  these experiments  it can  be said that THAM

demonstrates some  beneficial effk)cts in the any  type of  brain swelling  induced either
metabolically  or  by the destruction ofhypothalamus,  Since the pharmacological  action

of  THAM  was  not  interfered with  the  elimination  of  hypothalamic function, THAM

and  norepinephrine  seem  to be different in their pharmacological  aCtions.

    Although  these  hypothesis is still largely speculative,  we  can  conclude  from our

experiments  as  fbllows. Acute bra.in swelling  js produced by impairement of  autoregu-

lation in the  cerebrai  vascularture.  The  mechanism  of  autoregulation  is maintained  not

only  by metabolic  factors but also  by the neural  controls  in which  posterior hypethal-

amus  is playing key role.  For this reasons  these two  fttcto:s should  be further analyzed

in future in order  to develop a  new  therapeutic  means  against  acute  brain swelling.
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