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Zusammen/assung 

Mit te l s  P a p i e r c h r o m a t o g r a p h i e  wurde  das  Bi ld  de r  
f re ien Aminos / iu ren  de r  N e t z h a u t  u n d  des C o r n e a - E p i t h e l s  
des R i n d e s  u n t e r s u c h t  u n d  m i t  den  A m i n o s g u r e n  des 
H y d r o l y s a t s  des g e s a m t e n  Gewebes  in  B e z i e h u n g  gebrach t .  
Die  Ergebn i s se  zeigen, dass  das  Bi ld  de r  f re ien  A m i n o -  
sgu ren  ein c h a r a k t e r i s t i s c h e r  Zug  eines b e s t i m m t e n  Ge-  
webes  ist,  o b w o h l  er  n i c h t  ganz  genau  dessen  Z u s a m m e n -  
s e t z u n g  a n  Aminos l iu ren  wiederg ib t .  

D i u r n a l  C h a n g e s  in  the  B r a i n  G l y c o g e n  

As changes  in  t h e  c o n c e n t r a t i o n  of b r a i n  glycogen pa r -  
allel severa l  a l t e red  s t a t e s  of b e h a v i o u r  1, t he  ques t i on  
arises w h a t  c o n n e c t i o n  t h i s  b r a i n  m e t a b o l i t e  ha s  to  au to -  
nomic  func t ions  wh ich  are r egu l a t ed  a t  t he  h i ghes t  level. 
I n  t h e  p r e sen t  repor t ,  t h e  r h y t h m s  of sleep a n d  wake-  
fulness  were chosen  as r e p r e s e n t a t i v e  of these  func t ions .  

I n  123 r a t s  t h e  c o n c e n t r a t i o n  of b r a i n  glycogen was 
d e t e r m i n e d  in 6-h  i n t e r v a l s  in  f ive t o p o g r a p h i c a l  reg ions  
of t he  b ra in .  The  s ame  m e t h o d  was used as desc r ibed  in  
a p reced ing  p a p e r  ~. 

Diurnal changes of glycogen in the cerebral cortex and the diencc- 
phalon 

Glycogen (mg]lO0 g of wet weight)* 
Astronomic 

time 

0 
6 

12 
18 

Cerebral 
cortex 

91 4- 5.2 
86 ± 4.6 
89 4- 5.4 
90 + 4 . 1  

* Mean 4- S. E. 

I n [ Diencephalon n 
T 

31 117 ± 3.8 28 
34 131 ± 6"2 25 
28 135 4- 4-2 26 
30 127 4- 5.1 28 

I n  t he  Tab le  the  cha rac t e r i s t i c  resu l t s  of these  exper i -  
m e n t s  are given.  F r o m  these  i t  follows t h a t ,  whi le  t he re  
are  no  s ign i f i can t  per iodic  changes  in t h e  ce rebra l  cor tex ,  
t h e  mesencepha lon ,  ce rebe l lum,  a n d  m e d u l l a  ob longa t a ,  
t he re  is a s ign i f i can t  d i f ference  in t he  d i e n c e p h a l o n  
( P  < 0.Ol b e t w e e n  t h e  i n t e r v a l  0 a n d  12). 

The  m a x i m a l  c o n c e n t r a t i o n  of g lycogen in t he  dience-  
p h a l o n  coincides  w i t h  t he  per iod  d u r i n g  w h i c h  t he re  is a 
m a x i m a l  read iness  of t h e  r a t  to  t he  ce reb ra l  i n h i b i t o r y  
s t a t e  z. 
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Zusammen/assung 

I n  6s t / ind igen  I n t e r v a l l e n  wurde  bet  der  R a t t e  die Kon-  
z e n t r a t i o n  des  G lykogens  ill de r  H i r n r i n d e  sowie i m  Dien-  
cepha lon ,  Mesencepha lon ,  Cerebe l lum u n d  im verI~nger-  
t en  M a r k  fes tgestel l t ,  I n n e r h a l b  y o n  24 h t r i t t  im  Dien-  
cepha lon  - u n d  n u r  in  d iesem - pe r iod i sch  eine s ign i f ikan te  
VerAnderung  der  G l y k o g e n - K o n z e n t r a t i o n  ein. 
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Effect  of  A l d o s t e r o n e  and  H y d r o c o r t i s o n e  
o n  S o d i u m  in Red Cel ls  

Studies  w i t h  a ldos te rone  in t he  r a t  h a v e  r ecen t l y  led us 
to  t h e  t heo re t i ca l  conc lus ion  t h a t  t h i s  s teroid ,  a n d  perhaps  
r e l a t ed  ones  as well, can  ac t  b y  c o n d i t i o n i n g  sod ium flux 
across  cell m e m b r a n e s .  W e  h a v e  sugges t ed  t h a t  t h e  net  
effect  favors  a n  increase  in i n t r a c e l l n l a r  sodium,  possibly 
b y  h i n d e r i n g  s o d i u m  t r a n s p o r t  (eff luxl) .  The  red  cell 
seemed p a r t i c u l a r l y  a p p r o p r i a t e  for  a d i r ec t  expe r imen ta l  
a p p r o a c h  to  t h i s  pos tu la t e .  GLYNN also p r ed i c t i ve ly  con- 
s idered  t h i s  b u t  was  u n a b l e  to  d e m o n s t r a t e  a n y  effect 2. 
He  used  red  cells in  a buf fe red  m e d i u m ,  however .  I t  
s eemed  to  us  t h a t  t he  p r o b l e m  could  n o t  be  def in i t ive ly  
s e t t l ed  unless  p l a s m a  were  used  as m e d i u m  since quite 
poss ib ly  a co fac to r  or  ca r r i e r  is requi red .  F u r t h e r ,  i t  seem- 
ed  des i rab le  to  s u b j e c t  t he  cells to  forc ing procedures  
f avo r ing  s e p a r a t e l y  e i t h e r  in f lux  or  efflux. Accordingly,  
our  e x p e r i m e n t s  were des igned  to  use whole  b lood  a n d  to 
follow the  changes  in p l a s m a  [Na] a n d  [K] d u r i n g  refrig- 
e r a t i on  or  s u b s e q u e n t  r ewarming .  I n  v iew of ou r  inex- 
per ience  in  t h e  d i f f icul t  field of r ed  cell e x p e r i m e n t a t i o n  
a n d  of t he  i n h e r e n t  v a r i a b i l i t y  of whole  b lood  studies,  
e x p e r i m e n t s  were f reely r epea ted .  "Well de f ined  effects 
were d e m o n s t r a t e d  b o t h  w i t h  a ldos t e rone  a n d  w i t h  hydro-  
cor t isone.  

Methods. - F r e s h  b lood  f rom s t u d e n t  v o l u n t e e r s  was 
col lected in h e p a r i n  (0-2 ml /10  ml  blood) ,  cen t r i fuged ,  and 
the  b u f f y  coa t  r emoved .  T h e  b lood  was  t h e n  r econs t i t u t -  
ed. I t  was  d iv ided  i n to  5 m l  a l i quo t s  a n d  each  was  sam- 
p led  s e p a r a t e l y  for t h e  d e t e r m i n a t i o n  of p l a s m a  N a  and 
K a n d  of h e m a t o c r i t .  The  a l iquo t s  were t h e n  t rans fe r red  
to p r e p a r e d  t u b e s  c o n t a i n i n g  the  s te ro id  in 0.1 ml  of vehi- 
cle, or  t he  vehic le  alone.  I n  cool ing e x p e r i m e n t s  t he  tubes  
were p laced  in a r e f r ige ra to r  a t  4°C a n d  s amp led  in the 
cotd  2, 4, 6 or  24 h la ter .  Whi l e  in  t h e  re f r ige ra to r ,  they  
were  i n v e r t e d  g e n t l y  e v e r y  ha l f  h o u r  t h r o u g h o u t  t h e  day. 
I n  r e w a r m i n g  e x p e r i m e n t s ,  u n t r e a t e d  5 m l  a t i quo t s  were 
f i rs t  r e f r ige ra ted  for  24 h a n d  t h e n  s amp led  s e p a r a t e l y  in 
t h e  cold before  t r a n s f e r  to  f resh  t u b e s  c o n t a i n i n g  the 
s te ro id  or vehicle .  S a m p l i n g  was  aga in  car r ied  o u t  af ter  
0.5, 1, 2, a n d  3 h of r e w a r m i n g  a t  37°C. A ldos t e rone  race- 
m a t e  in  e thy l  a lcohol  a n d  h y d r o c o r t i s o n e  a c e t a t e  in  saline 
were used.  

Ca lcu la t ions  were  b a s e d  on  t he  c h a n g e  in  each  d a t u m  
f rom i ts  own  base  v a l u e  t a k e n  as zero. Regress ion  coeffi- 
c ien ts  were  d e t e r m i n e d  where  app l i cab leK F u r t h e r  details 
are g iven  w i t h  each  e x p e r i m e n t ,  

Results.-Effect of aldosterone on Na, K, and hemalocrit 
during rewarming. Al iquo t s  (5 ml) c o n t a i n i n g  1, 1,4, 1.8, 
a n d  2.0 9 g / m l  of a ldos t e rone  r a e e m a t e ,  or  t h e  vehicle 
alone,  were  r e w a r m e d  a n d  s a m p l e d  as  descr ibed .  Five 
s e p a r a t e  r u n s  were  ca r r ied  out .  T h e  f igure  p re sen t s  the 
essen t ia l  f indings .  A ldos t e rone  c lear ly  depresses  t he  ra te  
of N a  e x t r u s i o n  d u r i n g  r ewarming .  Th i s  is p receded  dur- 
ing t he  f i rs t  ha l f  h o u r  b y  a fall in  p l a s m a  INn] which  is 
m o s t  p r o m i n e n t  a t  lower  doses, The  p r o p o r t i o n a l i t y  of 
t h e  effect  is s h o w n  b y  t h e  dec reas ing  va lues  of t he  re- 
gress ion  coeff ic ient  w i t h  inc reas ing  dose  (Table  I). The 
effects  on  N a  are  n o t  a c c o m p a n i e d  b y  s imi la r  changes  in 
K or  h e m a t o c r i t ;  t h e s e  show t h e  n o r m a l  p a t t e r n s  of 
r ewarming .  
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