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Inf luence of D i a z o x i d e  on Reg iona l  B lood  F low in R a t s  

Diazoxide  (7 -ch lo ro -3 -methy l - l ,2 ,4 -benzo th iad iaz ine ,  
1, 1-dioxide) is one of t he  m o s t  p o t e n t  h y p o t e n s i v e  agents  
known  up to  t he  presen t .  The  fall of t h e  b lood pressure  
a f t e r  d iazoxide  is due  to  a decrease  of t h e  t o t a l  pe r iphera l  
vascu la r  res i s tance  x-5. The  inf luence  of d iazoxide  on  local 
b lood  flow was  inves t iga ted  in only  a few cases. Inc reased  
b lood  flow has  been  found  t h r o u g h  t h e  co rona ry  vascular  
bed  1,4 and  t h r o u g h  one  e x t r e m i t y  ~, and  r epo r t s  on t h e  
effect  on rena l  b lood  flow differ4,~,L 

E x p e r i m e n t s  were  the re fore  u n d e r t a k e n  to  inves t iga te  
w h e t h e r  t he  pe r iphe ra l  d i s t r ibu t ion  of t he  card iac  o u t p u t  
in  r a t s  is in f luenced  b y  diazoxide.  The  t i ssue  u p t a k e  of 
r ad ioac t ive  ind ica to r  S~Rb according  to  SAPIRSTEIN s was  
used for  th is  purpose .  

Method. Male W i s t a r  r a t s  weighing 150-175 g fed 
s t a n d a r d  l a b o r a t o r y  d ie t  (Larsen) and  w a t e r  ad t ib i tum 
were  used in all exper iments .  Tissue up t ake  of S6Rb in 
conscious ra t s  was  e s t ima ted  b y  means  of SAPIRSTEIN'S 
m e t h o d  in a modi f ica t ion  e l abora ted  in th is  l abora tory% 
A dose of 10 /~Ci S"Rb ( Ins t i t u t e  of Nuclear  Research ,  

Re~, Prague)  in 0.5 ml  of physiological  saline was  in jec ted  
quick ly  in to  the  tail  vein. F o r t y  seconds  af ter  the  appl ica-  
t ion  of t he  i so tope  the  an imals  were  sacrif iced b y  decap i ta -  
t ion.  I m m e d i a t e l y  af ter  bleeding,  organs  and  t issue 
samples  were  d issec ted  as follows: hear t ,  lung, sample  of 
t h igh  muscles,  k idney,  liver, spleen, pancreas ,  abora l  p a r t  
of t he  large in tes t ine ,  p i tu i t a ry ,  adrenals ,  t hy ro id ,  sample  
of per i rena l  fa t  and  sample  of t he  skin f rom the  ven t r a l  
side of t h e  body.  Small  organs  were weighed  and  t a k e n  
in t o t o ;  f rom larger  organs  samples  weighing a b o u t  
300-500 mg  were  taken .  Tissues were  homogen ized  b y  
boi l ing in 3 ml  of 10% N a O H .  R a d i o a c t i v i t y  of samples  
in  t u b e s  and  of t he  s t a n d a r d  of SSRb, p repa red  b y  an  
a d e q u a t e  d i lu t ion  of t h e  dose, were  measu red  u n d e r  
s t a n d a r d  condi t ions  in  a wel l - type  sc in t i l la t ion  counter .  
Resu l t s  were  expressed  in % of  t h e  dose  in i g of t h e  t issue.  

Diazoxide  ( H y p e r s t a t  Schering) was  in jec ted  t h r o u g h  
t h e  s a m e  needle  as 86Rb in  t h e  ta i l  vein  in t h e  dose  of 
5 m g  (0.33 mI of or iginal  solution) w i th in  30 sec. (We are 
gra te fu l  to  Scher ing  Comp.,  Bloomfield,  N e w  Je r sey  for 
k ind ly  supp ly ing  t h e  diazoxide.)  

Blood pressure  was  measu red  d i rec t ly  b y  means  of t he  
caro t id  a r t e r y  cannula t ion .  

Results and discussion. Tissue u p t a k e  of SCRb was  
e s t ima ted  a t  3 d i f fe ren t  t ime  in te rva l s  a f te r  t h e  appl ica-  
t ion  of d iazoxide .  SSRb was  in jec ted  in g roups  I, I I  and  
I I I  a t  5, 90 and  150 sec in te rva l s  a f te r  t h e  end  of a 30 sec 
las t ing  app l ica t ion  of diazoxide,  respec t ive ly .  The  resul ts  
are  p r e s e n t e d  in t he  Table  and  t h e  Figure .  

The  regionM blood flow, ind ica ted  b y  S*Rb up take ,  is 
inf luenced by  d iazoxide  s igni f icant ly  only  in a few organs  
(as d e m o n s t r a t e d  b y  no ove r l app ing  of 95% conf idence  
intervals) .  I n  t h e  spleen,  i t  fails i m m e d i a t e l y  a f t e r  t he  
app l ica t ion  of d iazoxide  to  40% of  t h e  con t ro l  va lues ;  
wi th in  150 sec i t  app roaches  t h e  con t ro l  level. I n  t h e  
hear t ,  i t  increases  progress ively  to  t he  m a x i m u m  128% 
of con t ro l  values  in 150 see. In  t he  t h y r o i d  gland,  i t  in- 
creases in all 3 t ime  intervals ,  w i th  t he  m a x i m u m  of 139% 
of the  cont ro l  values  in 90 sec. In  o the r  organs  and  
t issues,  no a p p a r e n t  changes  were found.  

In  a con t ro l  e x p e r i m e n t  (rats sacrif iced 20 a n d  40 sec 
af ter  t he  in jec t ion  of SSRb), t he  va l id i ty  of t he  r u b i d i um  
m e t h o d  in d i azox ide - t r ea t ed  an imals  could be d e mon-  
s t ra ted .  A n o t h e r  contro l  e x p e r i m e n t  exc luded  a possible  
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Influence of the i.v. injection of 5 mg of diazoxide on local blood flow in rats, as indicated by the tissue uptake of radioactive rubidium S~Rb. 
Mean values and 95% confidence intervals are presented in 4 groups: controls, application of diazoxide at 5, 90 and 150 see intervals before 
SCRb uptake determination 

Organ SCRb uptake in % dose/g 

Controls Diazoxide 5 see Diazoxide 90 see Diazoxide 150 sec 

No. mean 95% con- No. mean 95% con- No. mean 95% con- No, mean 95% con- 
fidence fidence fidenee fidenee 
intervals intervals intervals intervals 

Heart 14 4.10 3.76-4.44 14 4 . 0 8  3.88-4.28 14 4 . 8 5  4.45-5.25 12 5 . 2 7  4.86-5.68 
Muscle 14 0 .51  0.44-0.58 14 0 . 4 9  0.45-0.53 12 0 . 4 4  0.39-0.49 12 0 . 4 7  0.43-0.51 
Lung 8 1 .81  1.60-2.02 8 1 .83  1.55-2.11 7 1 .86  1.64-2.08 - - - 
Kidney 14 7 . 3 2  6.32-8.32 14 6 . 9 2  6.22-7.62 13 6 . 6 3  5.63-7.63 12 6 . 5 0  5.85-7.15 
Liver 8 0 . 4 0  0.29-0.51 8 0 . 4 0  0.33-0.47 8 0 . 5 2  0.33-0.71 - - 
Spleen 14 0.54 0.44-0.64 14 0 . 2 5  0.18-0.32 14 0.30 0.21-0.39 12 0 . 4 8  0.39-0.57 
Pancreas 6 1 . 2 0  0.87-1.53 6 1 . 1 4  0.88-1.40 6 1 .01  0.67-1.35 12 1 . 0 5  0.94-1.16 
Intestine 14 1 . 2 8  1.06-1.50 14 1 . 0 9  0.83-1.35 14 1 .03  0.68-1.38 12 1 . 4 7  1.16-1.78 
Pituitary 13 2 . 9 8  2.01-3.95 13 2 . 9 0  2.49-3.31 14 2 . 6 3  2.31-2.95 11 3 .07  2.71-3.43 
Adrenals 14 2 . 9 8  2.49-3.47 14 3.04 2.78-3.30 14 3 . 3 2  2.87-3.77 12 3.42 2.96-3.88 
Thyroid 14 3 . 0 0  2.53-3.47 13 3.96 3.59-4.33 13 4.17 3.59-4.75 12 3 . 9 2  3.32-4.52 
Fat 8 0 . 1 3  0.08-0.18 8 0 . 1 1  0.05-0.17 8 0.15 0.07-0.23 - - - 
Skin 8 0 . 3 2  0.25-0.39 7 0.3i 0.25-0.37 8 0 . 3 1  0.240.38 
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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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