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w i t h  con t ro l  m e a n  v a l u e  (23.5 -t- 6 .6%)  was  d o m i n a n t  in  
al l  an imals .  H i g h l y  expressed  d e s y n c h r o n i z a t i o n  fol lowed 
each  in j ec t ion  of a d r e n a l i n e  a n d  d e s y n c h r o n i z i n g  per iods  
were p r e s e n t  t h r o u g h  t h e  6 h r e c u p e r a t i v e  r ecord ing  
per iod.  T h e i r  i n t e n s i t y  a n d  d u r a t i o n  var ied ,  a l t h o u g h  in 
4 o u t  of 6 an ima l s  t h e y  were m o s t  v i v i d l y  expressed  a n d  
longes t  a t  t h e  b e g i n n i n g  of t h e  r eco rd ing  i m m e d i a t e l y  
a f t e r  a d r e n a l i n e  in jec t ion .  T h e  o t h e r  a n i m a l s  showed  long  
w a k i n g  per iods  in t h e  midd le  a n d  in t h e  second ha l f  of t he  
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The action of adrenaline on different states of sleep in cats. Ordinate : 
columns in (A), paradoxical sleep in % of total time; columns in (B), 
wakefulness in % of total time; columns in (C), slow wave sleep in 
% of total time. Unfilled columns represent the mean values of 6 
control experiments with its S.E.M. Columns with dots represent the 
mean values of 6 experiments with its S.E.M. after intraventricular 
injections of adrenaline. The arrow in (A), (B) and (C) denotes 10 
days rest. 

6 h r eco rd ing  t ime.  Slow w a v e  sleep was  also af fec ted  b y  
t h e  ac t ion  of ad rena l ine ,  b u t  n o t  s ign i f i can t ly  (53.5 ~: 1 .6% 
in con t ro l  e x p e r i m e n t s  a n d  34.0 -¢- 9 .4% a f t e r  adrena l ine ) .  
Per iods  of t h e  slow sleep were p r e s e n t  d u r i n g  t he  whole  
t i m e  of t h e  recording,  e x c e p t  i m m e d i a t e l y  a f t e r  i n t r a -  
v e n t r i c u l a r  i n j ec t i on  of a d r e n a l i n e  w h e n  d e s y n c h r o n i z a -  
t ion  was d o m i n a n t .  

The  d i ssoc ia t ion  of a d r e n a l i n e  a c t i v i t y  exe r t ed  u p o n  
t he  d u r a t i o n  of slow wave  a n d  p a r a d o x i c a l  sleep con t r i -  
b u t e s  to  t h e  r e sea rch  f ind ings  w h i c h  h a v e  s h o w n  t h a t  t h e  
sleep is n o t  a h o m o g e n o u s  s t a t e  of b e h a v i o u r .  Th i s  dis- 
soc ia t ion  would  speak  in  f a v o u r  of t h e  d i ssoc ia t ion  of t h e  
or ig in  of t h e  2 s t a t e s  of sleep w h e r e  t h e  d r u g  t a r g e t  a c t i o n  
s i te  wou ld  b e  t h e  b r a i n  s t e m  s t r u c t u r e s  u n d e r l y i n g  t h e  
m e c h a n i s m s  of v ig i lance  a n d  p a r a d o x i c a l  sleep 5. 

Rdsumd. On a ~tudi6 Fac t ion  de l ' ad r6na l i ne  sur  les 
d i f f6rents  6 ta t s  de  sommei l  chez le cha t ,  P e n d a n t  les 
p remi6res  6 h de r6cup6ra t i on  apr6s  la p r i v a t i o n  de p h a s e  
p a r a d o x a l  du  sommei l ,  l ' i n j e c t i on  i n t r a v e n t r i c u l a i r e  
d ' a d r e n a l i n e  (0.2--2.0 rag) d i m i n u e  la p h a s e  p a r a d o x a l e  
du sommei l  e t  p ro longe  l ' 6 t a t  de veille. 
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2 , 4 - D i n i t r o p h e n o l  I n h i b i t i o n  o f  ps~ R e l e a s e  f r o m  H u m a n  Red Cells  

W e  h a v e  p rev ious ly  r e p o r t e d  1 t h a t  t h e  release of radio-  
ac t ive  su l fa te  f rom labe led  h u m a n  e r y t h r o c y t e s  c an  be  
i n h i b i t e d  b y  ce r t a i n  agen t s  w h i c h  uncoup le  o x i d a t i v e  
p h o s p h o r y l a t i o n  in l iver  m i t o c h o n d r i a ,  such  as 2 ,4-di-  
n i t r o p h e n o l  (DNP).  Th i s  o b s e r v a t i o n  i n t e r e s t s  us  because  
f u r t h e r  i n v e s t i g a t i o n  m a y  r evea l  t he  n a t u r e  of m e t a b o l i c  
e v e n t s  a t  t he  m e m b r a n e  t h a t  m a y  a f fec t  t r a n s p o r t  or  
p e r m e a b i l i t y  to  va r i ous  solutes .  This  r e p o r t  will show t h a t  
5 × 10-42V/ D N P  also i n h i b i t s  t he  re lease  of r a d i o a c t i v e  
p h o s p h a t e  (p~2) f rom h u m a n  red  cells a n d  t h a t  t he  ef fec t  
is more  c lear ly  o b s e r v e d  w h e n  m e d i u m  P,- c o n c e n t r a t i o n  
is e leva ted .  

F r e s h  b lood  was  col lected in t h e  usua l  m i x t u r e  of acid,  
c i t ra te ,  a n d  dex t rose  (used in b lood  s torage)  a n d  cen t r i -  
fuged a t  800 g a n d  5°C for 5 min .  Af te r  r e m o v a l  of t h e  
p l a s m a  a n d  b u f f y  coat ,  t h e  cells were  w a s h e d  4 t i m e s  w i t h  
a modi f ied  R i n g e r - L o c k e ' s  m e d i u m .  Th i s  sa l t  so lu t ion  
c o n t a i n e d  n o . c a l c i u m  a n d  was  buf fe red  w i t h  Tris(hy- 
d r o x y m e t h y l ) a m i n o m e t h a n e  a d j u s t e d  to  p H  7.4 a t  37 °C. 
T h e  w a s h e d  cells were  s u s p e n d e d  in a n  equa l  v o l u m e  of 
th i s  m e d i u m  a n d  labe led  b y  i n c u b a t i n g  t h e  suspens ion  
for  2 h a t  37 °C in a D u b n o f f  s h a k i n g  i n c u b a t o r ,  in  t h e  
p resence  of 0.5 pC of Pi3~/ml of m e d i u m  a n d  i m211 r Pi- 
T h e  labe led  cells were  w a s h e d  twice  a n d  r e s u s p e n d e d  
w i t h  suff ic ient  n o n - r a d i o a c t i v e  m e d i u m  to  yie ld  a 
h e m a t o c r i t  of 20%.  

Fo r  t he  s t u d y  of ps2 release,  3.5 ml  samples  of t he  
labeled  b lood  suspens ion  were p l aced  in 25 ml  E r l e n m e y e r  

flasks.  These  samples  were r e m o v e d  a f t e r  10 a n d  130 ra in  
of i n c u b a t i o n  a n d  a l iquo t s  of t h e  suspens ion  a n d  of t he  
m e d i u m  were  p l a t e d  on  concen t r i ca l l y - r i nged  a l u m i n u m  
p l a n c h e t s  a n d  ai r -dr ied.  The  r a d i o a c t i v i t y  was c o u n t e d  
w i t h  a n  e n d - w i n d o w  Geiger-Muel ler  c o u n t e r  a n d  t h e  
resu l t s  were  expressed  as % p32 re leased in 2 h. The re  was  
no  s ign i f i can t  c h a n g e  n o t e d  in t he  p H  a n d  h e m a t o c r i t .  
W h e n  m e d i u m  Pt  levels were var ied ,  a p p r o p r i a t e  a m o u n t s  
of NaC1 were  w i t h h e l d  to  m a i n t a i n  i so-osmola l i ty .  

I t  m a y  be  n o t e d  in t h e  F i g u r e  t h a t  t h e  in f luence  of 
D N P  seems t o  b e  v i r t u a l l y  a b s e n t  w h e n  t h e  e x p e r i m e n t  
is c o n d u c t e d  in a ]?/-free m e d i u m .  A t  a m e d i u m  Pt  con-  
c e n t r a t i o n  w h i c h  co r r e sponds  to t h e  usua l  p l a s m a  level  
(1 raM), a c lear  d i f ference is n o t e d  w i t h  1 0 - 3 M  D N P  b u t  
t h e  c h a n g e  w i t h  5 × 1 0 - 4 M  D N P  is r e l a t ive ly  small .  A t  
h ighe r  e x t e r n a l  Pi  c o n c e n t r a t i o n s ,  t h e r e  seems to  be  no  
d o u b t  t h a t  b o t h  D N P  levels i n h i b i t  pa2 release.  On  t h e  
o t h e r  h a n d ,  1 0 - 4 M  D N P  has  no no t i ceab le  effect  a t  a n y  
m e d i u m  Pi c o n c e n t r a t i o n .  

W e  h a v e  n o t e d  before  t h a t  a u g m e n t a t i o n  of t he  m e d i u m  
P,~ level  resu l t s  in  a n  increase  in pa2 re lease  s. T h i s  effect  
a p p e a r s  to  be  b e s t  e x p l a i n e d  b y  a n  i n t e r n a l  m e t a b o l i c  
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i n t e r ac t i on .  T h a t  is, as ce l lu lar  P l  is e l eva ted ,  t h e  P~* 
t h a t  is be ing  re leased  c o n t i n u o u s l y  f rom organic  p h o s p h a t e  
is n o t  re-es ter i f ied  as r ap i d l y  because  of t h e  inc reased  
p r o b a b i l i t y  t h a t  n o n - r a d i o a c t i v e  P~ would  e n t e r  in to  t he  
es te r i f i ca t ion  reac t ions .  Th i s  leads  to  g r ea t e r  PS* avai l -  
ab i l i t y  for  release.  Cel lular  Pa~ ha s  been  found  to  be  in-  
c reased  as a f u n c t i o n  of cel lular  Pi  u n d e r  t he se  cond i t i ons  a. 
Moreover ,  t h e r e  a p p e a r e d  to  be  no  c h a n g e  in  a n i o n  
p e r m e a b i l i t y  in  t he se  s tud ies  ~. 
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DNP inhibition of pc2 release from human red cells as a function of 
medium phosphate concentration. 

T h e  resu l t s  of th i s  s t u d y  i n d i c a t e  t h a t  D N P  does  
i n h i b i t  p~2 release a n d  t h a t  t h i s  effect  c an  be  g rea t ly  
magn i f i ed  b y  t he  s imple  e x p e d i e n t  of s u s p e n d i n g  t h e  
l abe led  cells in  h igh  P ,  media .  B o t h  su l fa te  x a n d  p h o s p h a t e  
re lease  f rom h u m a n  red ceils t h u s  a p p e a r  to  be  i n h i b i t e d  
b y  t h e  s ame  c o n c e n t r a t i o n  of D N P ,  i n d i c a t i n g  t h a t  t he  
m e c h a n i s m  i n v o l v e d  m a y  be  t h e  s ame  for  t h e  2 an ions .  
C u r r e n t  t h o u g h t  4,~ a p p e a r s  to  f avor  a pass ive  m e c h a n i s m  
such  as s imple  d i f fus ion  or a n  e q u i l i b r a t i n g  ca r r i e r  
m e c h a n i s m  w i t h  a h i g h / ( m S .  

Zusammen]assung. I n k u b i e r t  m a n  P~2-vorbeladene  
m e n s c h l i c h e  E r y t h r o z y t e n  u n t e r  Z u s a t z  y o n  5 x 1 0 - 4 M  
D i n i t r o p h e n o l ,  so 1Xsst s ich eine R e d u k t i o n  de r  P h o s p h a t -  
a b g a b e  fes ts te l len .  Mi t  E r h 6 h u n g  des  extrazel lul /~ren 
O r t h o p h o s p h a t g e h a l t s  k a n n  diese \ V i r k u n g  besse r  ge- 
s ehen  werden .  
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Superior Cervical Ganglionectomy in the Japanese Quail 

T h e  ab i l i t y  of l igh t  to  a c t  as a 'Ze i tgebe r '  ( synchronizer )  
for  t h e  c i r cad i an  r h y t h m  of o v u l a t i o n - o v i p o s i t i o n  in b i rd s  
is well  k n o w n  x-3 a n d  also i t s  role as a s t i m u l a t o r  for  t h e  
g r o w t h  a n d  d e v e l o p m e n t  of a v i a n  g o n a d a l  t i ssue  ~-s. I n  
r e c e n t  years ,  a g r ea t  dea l  of a t t e n t i o n  ha s  b e e n  focused on  
t h e  f u n c t i o n  of t h e  p inea l  g l a n d  as a poss ible  p a r t i c i p a n t  
in  l i g h t - i n d u c e d  n e u r a l  m e c h a n i s m s .  T h e  mass  ~,8, mor -  
phology~,  s e r o t o n i n  c o n t e n t  x0 m e l o t o n i n  c o n t e n t  n,x~ 
a n d  H I O M T  1a-is c a n  be  a l t e r ed  b y  v a r y i n g  t h e  a m o u n t  
of l i g h t  to  w h i c h  t h e  a n i m a l  is exposed.  I n  t h e  ra t ,  con-  
s t a n t  exposu re  to  l igh t  decreases  t h e  w e i g h t  of t h e  p inea l  
g land,  r educes  t h e  size of t h e  p i n e a l o c y t e  a n d  i ts  nucleoli ,  
a n d  t h e  level  of c y t o p l a s m i c  basoph i l i a .  T he  c o n t e n t  of 
s e ro ton in  is n ine  t i m e s  g rea t e r  d u r i n g  t h e  l i gh t  p h a s e  t h a n  
d u r i n g  t h e  d a r k  phase ,  a n d  H I O M T  is i n h i b i t e d  b y  l ight .  

I n  ch i ckens  d i u r n a l  or  c o n s t a n t  l i gh t  causes  a n  inc rease  
in ±he size of t h e  p inea l  g l a n d  as well  as  in  t h e  H I O M T  
a c t i v i t y  of  t h e  p inea l  15. P i n e a l e c t o m y  in  t h e  ch i cken  
caused  t e s t i c u l a r  a t r o p h y  in t h e  coung  cockerel  1~ b u t  
t e s t i c u l a r  h y p e r t r o p h y  in  older  cockerels  xT. P i n e a l e c t o m y  
in  t h e  J a p a n e s e  qua i l  p e r m i t t e d  r ap id  ov iduca l  g r o w t h  in  
t h e  f ema le  exposed  to  d i u r n a l  p h o t o p e r i o d s  b u t  was  
w i t h o u t  effect  in  qua i l  k e p t  u n d e r  n o n - s t i m u l a t o r y  p h o t o -  
per iods .  M e l a t o n i n  i m p l a n t a t i o n  in  low c o n c e n t r a t i o n s  
i n h i b i t e d  g o n a d a l  g rowth ,  w he r ea s  h i g h e r  c o n c e n t r a t i o n s  
c h a n g e d  t h e  t i m e  of l ay  b u t  d id  n o t  in t e r fe re  w i t h  o v a r i a n  
a c t i v i t y  is. 

S ince  i t  h a d  b e e n  s h o w n  in  t he  r a t  t h a t  l i gh t  in f luenced  
t he  p inea l  b y  w a y  of t h e  supe r io r  cerv ica l  gang l ion  I~, i t  
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