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A reduc t i on  in h e a v y  po lysomes  a f te r  s t a r v a t i o n  has  
been  obse rved  in l iver  ~, 5. Our  resu l t s  show t h a t  s t a r v a t i o n  
for 24 h causes d i saggrega t ion  of po lysomes  and  increase  
in free a lka l ine  r ibonuc lease  ac t iv i ty .  Such a l t e r a t i ons  
in po lysomes  fol lowing s t a r v a t i o n  h a v e  been  a t t r i b u t e d  
to increase  in  r ibonuc lease  ac t i v i t y  5. 

Rdsumd. Le profi l  des po lysomes  et l ' ac t iv i t6  de Ia r ibo-  
nucl6ase a lcal ine  I ibre se mod i f i en t  dans  le p l a c e n t a  et  le 

fete m a t e r n e l  des s o u r i s g  la sui te  d ' i n a n i t i o u  et  de l ' expo-  
s i t ion  aux  r a y o n s  X. 
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Formation of Lipoperoxide in Brain Edema Induced by Cold Injury 

The  m e c h a n i s m  of t h e  occur rence  of b r a i n  edema  is one 
of t h e  m o s t  u r g e n t  p r o b l e m s  to be  e luc ida ted  in t he  field 
of neurosurge ry .  As a m e c h a n i s m  of t he  occur rence  of 
b r a i n  edema,  DEMO>OULOS et  al. * sugges ted  t h a t  free 
r ad ica l  r eac t ions  m a y  be  i n v o l v e d  in t h e  d a m a g e  to  t he  
m e m b r a n e  s t r u c t u r e  in  t h e  b ra in .  However ,  no  such  
e x p e r i m e n t a l  d a t a  h a v e  been  repor ted .  Since t he  p rovoca-  
t i on  of b r a i n  e d e m a  b y  cold in jury ,  accord ing  to  t he  
m e t h o d  of KLATZO et  al. 2, has  been  well  es tab l i shed ,  we 
t r i ed  to  a d o p t  t h i s  e x p e r i m e n t a l  e d e m a  for d e m o n s t r a t i o n  
of t h e  p a r t i c i p a t i o n  of free rad ica l s  in  th i s  disorder .  

Male W i s t a r  rats ,  150-200 g, were used as e x p e r i m e n t a l  
an imals .  Cold i n j u r y  was m a d e  as descr ibed  b y  KLATZO 
et  at. ~. Af te r  t h e  r a t s  were  anes thes ized  w i t h  u r e t h a n e  
(1 g/kg b o d y  weight ,  i n j ec ted  i.p.), t h e  p a r i e t o t e m p o r a l  
c ran ia l  bone  was exposed  a n d  f enes t r a t ed  in a r o u n d  fo rm 
(1.5 m m  in d iameter ) .  A c o l u m n  of d r y  ice was a t t a c h e d  
l i gh t ly  to  t he  d u r a  m a t e r  for  20 sec. At  def in i t e  t i m e  a f t e r  
t h e  cold in ju ry ,  t he  b r a i n  was r e m o v e d  a n d  t he  r i g h t  
h e m i s p h e r e  was t a k e n  for t h e  ana lys i s  of l ipoperoxide .  
L ipoperox ide  was d e t e r m i n e d  b y  t h i o b a r b i t u r i c  acid 
m e t h o d  a modi f ied  b y  ,qNIIStllGAKI et al. ~ as follows. The  
h e m i s p h e r e  was homogen ized  in 5 ml  of cold 0.9% NaC1 
so lu t ion  a n d  4 ml  of t he  h o m o g e n a t e  was mixed  w i t h  I ml  
of t h i o b a r b i t u r i c  acid r eagen t  (0.67% t h i o b a r b i t u r i c  acid 
aqueous  so lu t ion  + glacial  acet ic  acid, 1:1, v /v) .  The  
m i x t u r e  was h e a t e d  a t  100~ for  1 h. Af ter  cooling, i t  
was  s h a k e n  w i t h  5 mI  of ch loroform,  a n d  cen t r i fuged  
a t  3000 g for 10 rain.  T he  s u p e r n a t a n t  was cen t r i fuged  
f u r t h e r  a t  10,000 g for 10 rain,  and  clear s u p e r n a t a n t  
o b t a i n e d  was  sub jec t ed  to a b s o r b a n c e  m e a s u r e m e n t  a t  
532 nm.  The  an ima l s  w h i c h  were t r e a t e d  in t h e  same  m a n -  
ner  excep t  for t he  cold i n j u r y  were a d o p t e d  as controls .  

The  resu l t s  are  s u m m a r i z e d  in t he  Table .  As can  be  
seen f rom the  tab le ,  t he  l ipoperoxide  f o r m a t i o n  r eached  
i ts  m a x i m u m  12 h a f t e r  t h e  cold in ju ry ,  b u t  t he  develop-  
m e n t  of t he  b r a i n  e d e m a  a n d  t h e  d e s t r u c t i o n  of t h e  b lood-  
b r a i n  ba r r i e r  were m o s t  p r o m i n e n t  24 h a f te r  t he  i n j u r y  5. 
I t  is c lear  f rom these  obs e r va t i ons  t h a t  t h e  b r a i n  e d e m a  

Increase in  the a m o u n t  of l ipoperoxide in  the cold-injured bra in  

Time after  i n ju ry  Controls Cold-injured bra in  

was es t ab l i shed  a t  a def in i te  pe r iod  a f t e r  t he  in jury .  This  
m e a n s  t h a t  t he  m e c h a n i s m  of t h e  occurrence  of t he  e d e m a  
involves  some successive processes  of changes  in  t he  
b ra in .  The  l ipoperoxide  fo rma t ion ,  d e m o n s t r a t e d  in t h e  
p r e s e n t  s tudy ,  would  occur  in  assoc ia t ion  w i t h  t he  above  
processes.  P r o b a b l y  t h e  d a m a g e  t h a t  is b r o u g h t  a b o u t  b y  
t h e  cold i n j u r y  l ibe ra tes  t he  a g e n t  (s), such  as hemoglob in ,  
to  p rovoke  free radica ls  t h a t  p r o m o t e  t h e  pe rox ida t ion ,  
w h i c h  b r ings  a b o u t  f u r t h e r  e n o r m o u s  d a m a g e  in t he  m e m -  
b rane .  Consequent ly ,  w a t e r  a n d  o the r  ex t race l lu la r  sub-  
s tances  can  p e r m e a t e  easi ly  in to  t he  b r a i n  p v r e n c h y m a .  

Since t he  effect  of s te ro ids  on  t h e  co ld - in ju red  e d e m a  
was r e p o r t e d  b y  PAPP~us and MCCANN 6, the effect  of 
d e x a m e t h a s o n e  on  t h e  l ipoperox ide  f o r m a t i o n  in  t h e  
p r e sen t  e d e m a  was s tudied .  The  a n i m a l  was  in j ec t ed  
i n t r a p e r i t o n e a l l y  w i t h  0.5 m g / k g  of d e x a m e t h a s o n e  i h 
before  t he  cold i n j u r y  a n d  f u r t h e r  w i t h  0.5 m g / k g  of i t  
6 h a f te r  t h e  cold i n j u r y  to  e x a m i n e  t he  effect  of t h i s  d rug  
on t h e  ! ipoperoxide  fo rmat ion .  The  a n i m a l  was  ki l led 
24 h a f t e r  t he  in ju ry ,  a n d  t he  l ipoperox ide  in t he  b r a i n  
was m e a s u r e d  as m e n t i o n e d  above .  As l i s ted  in t h e  tab le ,  
a r e m a r k a b l e  p r e v e n t i v e  effect  of d e x a m e t h a s o n e  on  t he  
l ipoperoxide  f o r m a t i o n  was found.  This  m i g h t  be  ascr ibed  
to  i ts  s t ab i l i z ing  effect  on  m e m b r a n e ,  m a i n l y  d u r i n g  t he  
s tage of t he  cold in ju ry .  

The  p r e s e n t  d a t a  s u p p o r t  t h e  suppos i t i on  of t he  
usefulness  of s te ro ids  in  p r e v e n t i o n  of h u m a n  b r a i n  
edema.  Also, t h e  use of a n t i o x i d a n t s  is cons idered  to  be  
effect ive  to  p r e v e n t  a n d  t r e a t  t h e  b r a i n  e d e m a  as descr ib-  
ed b y  ORTXGA et  al. 7, b u t  such  a n t i o x i d a n t s  h a v e  to  be  
non - tox i c  a n d  p r e f e r a b l y  p e r m e a b l e  to  t he  b lood -b ra in  
bar r ie r .  

Zusammen/assung. B i o c h e m i s c h e  U n t e r s u c h u n g  zur  
F rage  der  Membransch~td igung  be t  e x p e r i m e n t e l l e m  
H i r n 6 d e m :  L ipope rox id  t r i t t  12 h n a c h  der  T r a u m a t i s i e -  
r u n g  in der  h 6 c h s t e n  K o n z e n t r a t i o n  auf, was  p a t h o -  
gene t i sch  b e d e u t u n g s v o l l  se in  k6nn te .  
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30 min 5.38 :~ 0.31 (3) 6.01 =~ 0.56 (4) 
12 h 5.45 4- 0.56 (4) �9 7.14 • 1.13 (4) ~ 
2 4 h  5.13 4. 0.25 (4) b 6.01 ~ 0.50 (4) b 
48 h 5.32 :k o.38 (5) 5.63 =~ 0.63 (5) 
DM (24 h) 5.Ol :]: 0.19 (6) 5.26 :t: 0.56 (6) 

The da ta  represent  nmole malona ldehyde  formed per  g wet  weight  of 
the brain,  ob ta ined  b y  th iobarb i tu r ic  acid me thod  4. Numbers  of 
exper iments  are shown in parentheses .  S ta t i s t i ca l ly  s ignif icant  
increase was observed in  bo th  ~ (p = 0.05) and  ~ (t5 < 0.05). DM: 
t r ea t ed  wi th  dexametbasone  (see text) .  
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