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E f f e c t s  o f  P o t a s s i u m  I o n s  o n  B r a i n  R e s p i r a t i o n  
a n d  A m i n o a c i d  I n c o r p o r a t i o n  

i n t o  B r a i n  P r o t e i n s  in vitro 

The  s t i m u l a t i n g  effects  of  p o t a s s i u m  ions o n  b r a i n  res-  
p i r a t i o n  were s h o w n  m a n y  yea r s  ago b y  ASI~FORI) and  
DIXON ~ a n d  DICKm~S a n d  GREWLLE*. Th i s  s t i m u l a t i o n ,  
wh ich  seems g r ea t l y  to  r e semble  t h a t  b r o u g h t  a b o u t  b y  
osci l la t ing electr ic  pulses,  is h igh ly  sens i t ive  to  d rugs  t h a t  
h a v e  no  d e m o n s t r a b l e  effect  on  t he  u n s t i m u l a t e d  re sp i ra -  
t ion  in t h e  p resence  of glucose ~. 

In  t he  course  of r esea rches  on  t h e  m e t a b o l i s m  of b r a i n  
co r t ex  slices f rom h y p o x i c  ra t s ,  p r e l i m i n a r y  e x p e r i m e n t s  
h a v e  b e e n  car r ied  out ,  in  a n  a t t e m p t  to  ga in  a b e t t e r  u n d e r -  
s t a n d i n g  of t h e  r e l a t i o n s h i p  be tween  s t i m u l a t i o n  of  b r a i n  
r e sp i r a t i on  b y  p o t a s s i u m  ions  a n d  i n c o r p o r a t i o n  of 1AaC- 
g lyc ine  i n to  t h e  p r o t e i n s  of b r a i n  c o r t e x  slices i n c u b a t e d  
in vitro. 

All t he  e x p e r i m e n t s  h a v e  been  ca r r i ed  o u t  o n  b r a i n  
co r t ex  slices f rom a lb ino  r a t s  of e i t he r  sex, we igh ing  a b o u t  
200 g, The  slices were  i n c u b a t e d  in a c o n v e n t i o n a l  W a r -  
b u r g  a p p a r a t u s ,  a t  37°C, t he  gas  p h a s e  b e i n g  a i r  in  some  
e x p e r i m e n t s  a n d  o x y g e n  in o thers .  D i f fe ren t  p h o s p h a t e  
salines,  h a v i n g  r e spec t ive ly  t he  fol lowing compos i t ions ,  
were used :  (A) 1.28 × 10 -1 21i NaC1; 1,35 × 10 -2 M KC1; 
1 . 9 4 × 1 0 - a M  CaC1,; 6 . 8 × 1 0 - 4 M  MgSOa;  l × 1 0 - 2 M  
s o d i u m  p h o s p h a t e  buffer ,  p H  7-2; 2 ×  1 0 - 2 M  glucose. 
(B) 2.0 × 10 -* M NaC1; 1-2 × 10 -1 M KC1; t h e  o t h e r  com-  
p o n e n t s  as  in  (A). (C) 1 -28×  10 -~ M NaC1; 1 .2×  10 -x M 
KC1; t h e  o t h e r  c o m p o n e n t s  as  in  (A). P h o s p h a t e  sa l ines  A 
and  B h a d  a f ina l  c o n c e n t r a t i o n  of 0.319 osM/1;  phos -  
p h a t e  sa l ine  C h a d  a f ina l  c o n c e n t r a t i o n  of 0.531 osM/1. 

The  i n c o r p o r a t i o n  of 1-1*C-glycine in to  t he  p ro t e in s  of 
b r a i n  co r t ex  slices was  s tud ied  as descr ibed  in p rev ious  
p a p e r s  *'~, us ing  p h o s p h a t e  sa l ines  A a n d  B as  i n c u b a t i o n  
m e d i u m s .  

F r o m  the  d a t a  g iven  in  Tab le  I, i t  c a n  be seen  t h a t  t he  
s t i m u l a t i o n  of b r a i n  r e sp i r a t i on  i nduced  b y  p o t a s s i u m  
ions in  t h e  p resence  of glucose t a k e s  p lace  on ly  if t h e  
slices a re  i n c u b a t e d  in o x y g e n  ( P  < 0.01), a n d  n o t  if t h e y  
are i n c u b a t e d  in a i r  ( P  > 0-05). W h e n  t h e  slices a re  in-  
c u b a t e d  in  oxygen ,  t h e  r e s p i r a t i o n  is s ign i f i can t ly  in-  
c reased  if t h e  slices are  i n c u b a t e d  in  t h e  p resence  of la rge  
q u a n t i t i e s  of p o t a s s i u m ,  e v e n  if la rge  a m o u n t s  of sod ium 
are  p r e s e n t  in t he  m e d i u m ,  w h i c h  is t he r e fo re  h y p e r t o n i c  
( P  < 0'01).  I f  large  q u a n t i t i e s  of p o t a s s i u m  are  p r e s e n t  
in  t he  m e d i u m ,  i t  is n o t  poss ible  to  see a n y  dif ference  due  
to  a d i f f e ren t  s o d i u m  c o n c e n t r a t i o n  in t h e  p h o s p h a t e  
sal ine ( P  > 0.05). 

T h e  resu l t s  of t h e  e x p e r i m e n t s  on  t he  i n c o r p o r a t i o n  of 
1-t4e-glycine in to  b r a i n  p ro t e in s  are  g iven  in T a b l e  I I .  I t  
can  be seen  t h a t  t h e  i n c u b a t i o n  of b r a i n  co r t ex  slices in  a 
po t a s s ium- r i ch  p h o s p h a t e  sal ine,  i. e. in  a m e d i u m  wh ich  
induces  an increase  in  t h e  r e sp i r a t i on  of t h e  slices, does  
n o t  induce  a s imi la r  inc rease  in  a m i n o  ac id  i nco rpo ra t i on .  
On  t he  c o n t r a r y ,  t h i s  is m a r k e d l y  i nh ib i t ed .  

Our  o b s e r v a t i o n s  a re  in  k e e p i n g  w i t h  t h e  resu l t s  ob -  
t a i n e d  b y  severa l  worker s  a-s w i t h  d i f f e ren t  b iological  ma -  
terials ,  w h i c h  h o w e v e r  are  n o t  r e spons ive  to  t h e  resp i ra -  
t o ry  s t i m u l a t i o n  b y  p o t a s s i u m  ions. I t  h a d  been  r e p o r t e d  
b y  ROSSlTER 9 t h a t  a n  inc reased  c o n c e n t r a t i o n  of po tas -  
s i um ions p rovokes  a n  increase  of o x y g e n  u p t a k e  b y  c a t  
b r a i n  sect ions,  a n d  a d i m i n u t i o n  of t he  i n c o r p o r a t i o n  of 
32p i n to  organic  p h o s p h o r u s  c o m p o n e n t s ,  as r e p r e s e n t e d  
b y  l ipid phosphorus ,  r ibonuc le ic  acid,  a n d  p h o s p h o -  
p ro te in .  I t  m u s t  t he re fo re  be  k e p t  in  m i n d  t h a t  t he  s t i m u -  
l a t i o n  of t h e  r e sp i r a t i on  of b r a i n  c o r t e x  slices i n d u c e d  b y  
p o t a s s i u m  ions c a n  be  uncoup led  f rom e n e r g y - r e q u i r i n g  
reac t ions ,  such  as  p h o s p h o r y l a t i o n  in t h e  e x p e r i m e n t s  of 

ROSSlTER, or  g lycine  i n c o r p o r a t i o n  i n t o  p ro te ins ,  as  de- 
m o n s t r a t e d  in  t h e  p r e s e n t  paper .  

Tab. I. Oxygen consumption by rat brain cortex slices, suspended 
in different phosphate salines in the presence of ~ X t0 -~ M glucose. 

Results expressed as Qo2- Means of 6 experiments =[: s. e. m. 

Phosphate  saline A B C 

I - / . a i r  
; Gas phase-..oxygen 

8-2 4- 0.31 8.1 ± 0"47 
13-8 ± 0.60 16"4 ± 0.32 

8.3 ± 0.38 
16.8 ± 0.36 

Tab. 11. Incorporation of 1-14C-glycine into the proteins of rat 
brain cortex slices, incubated in two different phosphate salines, for 
1 h, in the presence of 2 × 10= 2 M glucose. Gas phase, oxygen. Means 

of 6 experiments 4- s. e. m. 

Phosphate  saline 

c. p. m. /mg protein 

A B 

65"4 ± 2.5 20"8 -4- 2-1 
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Riassunto 

]~ s t a t a  s t u d i a t a  l ' az ione  degli  ioni po tass io  sul la  resp i ra -  
z ione di  sezioni  di cor tecc ia  ce rebra le  di  r a t t o  e su l l ' in -  
co rpo raz ione  di g l i c ina - l -C  14 nelle p r o t e i n e  d i  ta l i  sezioni.  

I1 potass io ,  t h e  s t i mo l a  la r esp i raz ione  delle sezioni  se 
ques t e  sono  i n c u b a t e  in  oss igeno in p r e senza  di glucosio, 
in ib i sce  invece  l ' i neo rpo raz ione  di  g l i c ina - l -C  x4 nelle pro-  
t e ine  delle sezioni  s tesse.  
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P R O  E X P E R I M E N T I S  
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f o r  t h e  F l u o r e s c e n t  L a b e l l i n g  o f  P r o t e i n s  

CooNs '1 t e c h n i q u e  of l abe l l ing  a n t i b o d y  w i t h  f luores-  
ceine h a s  p r o v e d  to  be  a useful  r e sea rch  too l  in  i m m u n e -  
c h e m i s t r y ,  v i ro logy,  a n d  b ac t e r i o l o g y  a n d  h a s  b e c o m e  a 
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