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Synthetic oxytocin was previously shown to afford 
protection against epinephrine induced arrhythmias under 
cyclopropane and (richlorethylene anesthesia in the dog x. 
PAN ISSET and BEAULNES2 demonstrated an antiarrhyth- 
mic action on (1) atrial arrhythmias induced in isolated 
rabbit atria by electrical stimulation, administration of 
acetylcholine and lowering of potassium concentration, 
(2) ventricular arrhythmias produced by electrical stimu- 
lation of the isolated perfused rabbit heart, (3) chloroform- 
epinephrine induced cardia arrhythmias in the dog. 
BIRCHER, KANAI, and V~rANG ~ were able to convert ven- 
tricular arrhythmias induced by pentytenetetrazol ad- 
ministered intravenously in the dog, but not when pentyl- 
enetetrazol was injected into the fourth ventricale. The 
antiarrhythmic action has been attributed to a quinidine- 
like property of the molecule bringing about cell mem- 
brane permeabili ty changes 2, or to an inhibition of 
oxidative metabolism 4,L 

Zusammen[assung. Synthetisches Oxytocin wurde fiir 
die Behandlung yon ventrikul~iren Arrhythmien, welche 
bei Patienten im Lauf einer Allgemeinnarkose au fgetreten 

sind, verwendet. In 8 von 10 FAllen erfolgte eine prompte 
Wiederherstellung des normalen Sinusrhythmus. Es konn- 
ten keine unerwiinschten kardiovaskul/iren Wirkungen 
beobachtet werden. 
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T h e  E f f e c t  of  B r a d y k i n i n  on  B l o o d  F l o w  

a n d  H e a t  P r o d u c t i o n  in  t h e  M y o c a r d i u m  

The use of ' internal calorimetry'  in the evaluation of 
blood flow in rabbit  myocardium has already been de- 
scribedL Its use in the evaluation of heat production 
changes in other tissues has also been describedL The 
technique uses a heated thermocouple which can be im- 
planted in the myocardial muscle mass with little trauma. 
Measurements are of the difference between the apparent 
thermal conductivity of the living myocardium and the 
thermal conductivi ty of the dead myocardium (which has 
been shown to be an approximate linear function of blood 
flow in any likely biological range of flow) and of corrected 
temperature, i.e. myocardial temperature recorded with 
the 'cold junction'  in the aorta and corrected for changes 
due solely to blood flow change. In so far as heat losses are 
constant and alterations in blood temperature are auto- 
matically compensated by the cold junction, the remain- 
ing changes are regarded as due to alterations in local heat 
production. 

These methods were applied to a study of the action of 
bradykinin in various species. 

Bradykinin was given by infusion and by single in- 
jection. The effect of infusion was investigated in 13 rab- 
bits. Doses ranged from 0.05 ~g/kg/min to 2.0 ~zg/kg/min 
continued for 10 min. In all animals blood pressure fell 
initially by amounts  proportional to the concentration. 
In all perfusions, however, whatever the concentration, 
the blood pressure drop was transient, the pressure re- 
turning to resting levels or near resting levels within 5 to 
10 rain. 

Blood flow responses were variable. When vascular 
resistance was calculated as pressure/flow, however, the 
results were consistent in every experiment. Vascular 
resistance always felt with bradykinin, the initial fall being 
a function of the dose. In every experiment and at all 
dose levels, however, vascular resistance recovered during 
the infusion pari-passu with the recovery in blood pressure, 
to resting or near resting levels. 

Changes in heat  production were not observed during 
infusions with bradykinim 

The effect of 40 single injections was investigated in 
11 rabbits. Doses given ranged from 0.05 t~g to 20 ~tg/kg. 

The effect on blood pressure was consistent. Blood 
pressure fell by an amount proportional to the dose. 

The effect on blood flow was variable and not directly 
related solely to the dose. 

The effect on vascular resistance, however, was con- 
sistent in all experiments (Figure 1). Small doses of brady- 
kinin produced small changes in resistance, large doses 
produced reductions of resistance of up to 50%, the 
magnitude of the change being a function of the dose. 

The effect of bradykinin on corrected temperature was 
also recorded in the above experiments, A typical result is 
shown in Figure 1. Small doses of bradykinin had no 
effect. Doses of 5 t~g/kg or more produced marked in- 
crements in corrected temperature. 

In order to confirm that  these effects were, in fact, due 
to change in myocardial heat production, experiments 
were performed in which absolute temperature was re- 
corded by means of fine gauge thermocouples from the 
myocardium, the aorta and the thoracic cavity near the 
heart. In these experiments the temperature of the myo- 
cardium was the same as, or slightly hotter than, that  oI 
the aortic blood, the temperature of the thoracic cavi ty 
being lower than either. Injections of bradykinin in doses 
of 5.0 vg/kg increased the differential (i.e. myocardial 
temperature rose more than aortic) by values ranging from 
0.06 to 0.38°C (Figure 2). 

Since the heart was surrounded by a medium cooler 
than itself it could only attain a temperature higher than 
that  of the afferent blood by virtue of considerable kraal 
heat production. A further increase of myocardial tem- 
perature relative to the afferent blood can only be inter- 
preted as direct evidence of increased local heat pro- 
duction. 

In the rabbit, thereh)re, we have concluded that  brady- 
kinin has a 'threshold' effect on heat production, small 
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Fig. 1. The effect of bradykinin in varying doses on blood flow and 
heat production in the rabbit myocardium. 

doses h a v i n g  no  effect,  large doses h a v i n g  a m a r k e d  ac t ion  
in ra i s ing  local  h e a t  p r o d u c t i o n .  T h i s  ef fec t  differs  f rom 
t h e  v a s c u l a r  ac t ion  s ince b r a d y k i n i n  lowers  v a s c u l a r  re-  
s i s t ance  in p r o p o r t i o n  to  t he  dose. These  effects  m a y  well  
be  ev idence  of t r ue  v a s o d i l a t a t i o n  in t he  c o r o n a r y  vessels  
b u t  t h e  p r e s e n t  w o r k  does  n o t  exc lude  t h e  poss ib i l i ty  of 
e x t r a v a s c u l a r  fac tors .  

S imi la r  e x p e r i m e n t s  h a v e  also been  p e r f o r m e d  on the  
P a r a s  m o n k e y  (Erythrocebus patas) a n d  t h e  ca t .  I n  al l  ex-  
p e r i m e n t  t h e  f ind ings  were  t h e  s ame  as for  t h e  r a b b i t ,  
b r a d y k i n i n  lower ing  v a s c u l a r  r e s i s t ance  in p r o p o r t i o n  to  
t h e  dose a n d  ra i s ing  local  h e a t  p r o d u c t i o n  w h e n  t h e  dose 
was  large  enough .  

Rdsumd. E n  u t i l i s a n t  c o m m e  m 4 t h o d e  la ea lor im6t r ie  
i n t e rne ,  nous  a v o n s  m o n t r 6  que  la b r a d y k i n i n e  s yn t h6 -  
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Fig. 2. Record of the difference in temperature between rabbit myo- 
cardium and aorta. The nlyocardium was hotter throughout than the 
aortic blood. Bradykinin raised its temperature still further withlittle 

effect on aorta blood temperature. 

t i que  aba isse  la r6s i s tance  vascu la i r e  d a n s  le m y o c a r d e  du 
lapin,  du  c h a t  e t  d u  singe, m~,me ~ doses  auss i  r6du i t e s  que  
0,05 txg/kg. Des doses  p lus  for tes  (5 tzg/kg) a u g m e n t e n t  
aussi  l ' a c t iv i t6  m 6 t a b o l i q u e  du  rnyoca rde  3. 
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P R O  E X P E R I M E N T I S  

A v a n t a g e s  et  i n c o n v 6 n i e n t s  de la f i x a t i o n  par  p e r -  
f u s i o n  du t i s s u  n e r v e u x  ~ la  l u m i 6 r e  d 'une  d o n n 4 e  

de c y t o c h i m i e  

U n  g r a n d  n o m b r e  de t r a v a u x  de microscopie  o p t i q u e  
a u r o n t  6t6 n6cessai res  p o u r  a t t i r e r  l ' a t t e n t i o n  su r  les n o m -  
b r e u x  a r t e f ac t s  qu i  p e u v e n t  ~tre li6s au  mode de f ixa t ion  du  
t i ssu  n e r v e u x  e t  p a r t i c u l i 6 r e m e n t  d u  sys t6me  n e r v e u x  
c e n t r a l  (SGHARRER 1, COTTt£ 2, CA3,IMI£RMEY]ER3). Du p o i n t  
de vue  morphologique, il es t  d e v e n u  6 v i d e n t  que  la f i xa t i on  
p a r  perfus ion,  effectu6e dans  des cond i t i ons  t o u j o u r s  p lus  
pr6cises a p e r m e t  d ' 6 v i t e r  ces a r t e fac t s .  D6s lo ts  ce proc6d6 
es t  d ' u n e  i m p o r t a n c e  cap i t a l e  en  neuroh i s to log ie  e t  s u r t o u t  
en  neu ropa tho log i e  exp6r imen ta l e .  D a n s  le d o m a i n e  de la 
microscopic  61eetronique,  les i n c o n v 6 n i e n t s  de la f i xa t ion  
du  sys t6me  n e r v e u x  c e n t r a l  p a r  i m m e r s i o n  o n t  inc i t6  les 
c h e r c h e u r s  ~ s u r m o n t e r  u n  g r a n d  n o m b r e  de di f f icul t6s  
p o u r  m e t t r e  au  p o i n t  des t e c h n i q u e s  de pe r fus ion  (PALAY 
e t  al. 4). 

Quelles  clue so ien t  les moda l i t6 s  i n h 6 r e n t e s  k la  micro-  
scopie  o p t i q u e  ou  61ectronique,  la f i xa t i on  p a r  pe r fus ion  
c o m p o r t e  tr6s g6n6ra lement ,  c o m m e  on le sai t ,  l ' u t i l i s a t i on  
de d e u x  p e r f u s a t s :  le p remie r ,  des t in6  5~ ,laver~} les va i s -  

seaux ,  p e u t  a l le r  d u  s imple  s6 rum phys io log ique  k des 
so lu t ions  sa l ines  complexes3,a;  le second,  cons t i t u6  p a r  u n  
f i x a t e u r  appropr i6 ,  

A l ' h e u r e  actuet le ,  l ' on  p e u t  a d m e t t r e  avec  la p l u p a r t  
des au t eu r s ,  e t  nous  l ' a v o n s  n o u s - m 6 m e  v6rifi6, que  du 
p o i n t  de vue  morphologique le proc6d6 p a r  pe r fus ion  est  
i n c o n t e s t a b l e m e n t  le mei l leur ,  au  mo ins  en  m a t i 6 r e  de 
sy s t6me  n c r v e u x  cen t ra l .  L a  q u e s t i o n  se pose  a lors  de 
s avo i r  s i c e  proc6d6 conserve  ee t t e  sup6r ior i t6  du  p o i n t  de 
vue  cytochimique. 

D a n s  le b u t  de r 6 p o n d r e  t~ c e t t e  ques t ion ,  nous  avons  
pr is  en  c o n s i d 6 r a t i o n  des  p h 4 n o m 6 n e s  qu i  o n t  fa i r  l ' ob j e t  
d ' u n e  s6rie de t r a v a u x  an t6r ieursS-9 ;  d a n s  les gangl ions  
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