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non-specific effect of the highly alkaline solution (pH II.6) 
of diazoxide, 

The effect of 5 mg diazoxide, injected i.v. within 30 sec, 
on blood pressure was determined in 5 rats. Ten seconds 
after starting the application the blood pressure fell 
rapidly, within 60 sec it reached minimum values (50% of 
control values), 5 min after the application the blood 
pressure was still considerably decreased (65% of control 
values). 

The fall of the blood flow through the spleen is probably 
due to the contraction of this organ, caused by a rapid 
decline of the blood pressure z°. The increase of the blood 
flow through the heart  is consistent with the results of 
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other authors 1,4. Of interest is the increase in the thyroid 
gland, which has not  been reported before. I t  is note- 
worthy that ,  as we were able to show, the 4 h uptake of 
radioactive iodine x3~I in the thyroid gland of rats is, after 
5 mg of diazoxide, significantly inhibited u. The blood 
flow through the pancreas, the secretory function of 
which is supposed to be influenced by diazoxide 12 remains 
unchanged. 

From the results presented it  is possible to conclude 
that  the immediate vascular effect of diazoxide is not the 
same in all vascular beds. The blood flow increases, in 
comparison with other organs, markedly only in the hear t  
and thyroid. 

Zusammen]assung. Der Einfluss yon Diazoxid auf die 
Organdurchblutung der i l a t ten  wurde mittels SnRb unter- 
sucht. Eine signifikante Durchblutungssteigerung des 
Herzens (128% der Kontrollwerte) und der Schilddriise 
(139%) konnte bis 150 sec nach i.v. Injektion yon 5 mg 
Diazoxid nachgewiesen werden. Die Durchblutung der 
Milz hingegen sank rasch auf 45°/o der IKontrollwerte, 
wobei nach 150 sec Normatisierung eintrat. 
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Changes in local blood flow in the heart, thyroid gland and spleen of 
rats after i.v. injection of 5 mg of diazoxide. Mean values of the tissue 
uptake of 8SRb expressed in % of injected dose]g of the tissue at the 
following time intervals between diazoxide and Rb uptake deter- 
mination: O 5 see, 01 90 see, • 150 see. Verticals: 95% confidence 
intervals. Dashed lines: 95% confidence intervals of the control mean 
v a l u e s .  
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T h e  E f f e c t  of  A d r e n a l i n e  o n  D i f f e r e n t  S t a t e s  o f  S l e e p  

I t  has been known tha t  adrenaline, injected into the 
carotid artery, or the subarachnoidal space, or the lateral 
ventricle of the cat, produces 'anaesthesia-like' or 'sleep- 
like' effects x-~. Data  about  adrenaline influence on the 
quant i ty  and quali ty of sleep, especially its paradoxical 
phase, are still missing. Therefore, the aim of this s tudy 
was to investigate the effect of adrenaline on slow wave 
and paradoxical sleep. 

Six adult  cats (2.6-3.2 kg) were stereotaxically im- 
planted with cortical monopolar and deep bipolar elec- 
trodes. Permanent  cannula for intraventricular injections 
was inserted into right lateral ventricle. The animals were 
deprived of paradoxical sleep by the method of JouvET ~ 
et al. for 3 days and nights. After 3 days and nights they 
were put  into a soundproof chamber and their EEG were 
recorded, by Alvar V I I I  channel electroencephalograph, 
for 6 h. The cats were then allowed to rest for 10 days 
and the deprivation procedure of the same duration was 
repeated. The animals were again put  into the soundproof 
chamber and after the first episode of paradoxical sleep 
appeared, adrenaline hydroehloride was administered 
intraventricularly. The % of wakefulness, slow sleep and 
paradoxical sleep was calculated from EEG-records. 

The results obtained indicate an adrenaline action in 2 
directions: suppression of paradoxical sleep, and promo- 
tion of wakefulnessl The only component in sleep- 
wakefulness cycle which was not affected was slow wave 
sleep. This is shown in the Figure. In control experiments 
the quant i ty  of paradoxical sleep (23:0 4-4.9%) was, 
after intraventricfllar injection of adrenaline (0.2-2.0 rag), 
reduced (8.0 4- 4.4%). The EEG-pat tern  of paradoxical 
sleep after intraventricular administration of adrenaline 
remained unaltered, The episodes of paradoxical sleep 
usually occurred in the middle and in the second half of 
the recording time. The duration of the episodes of the 
paradoxical sleep was similar to those in control experi- 
ments. The increase of wakefulness (58.0 4- 11.8%) after 
intraventricular administration of adrenaline compared 
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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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