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L e s  m i c r o - i n j e c t i o n s  d ' a p o m o r p h i n e  d a n s  le n o y a u  c a u -  
d6 de  r a t  d 6 t e r m i n e n t  la  s u r v e n u e  de  m o u v e m e n t s  s t6 r6o-  
t y p 6 s .  L a  s t i m u l a t i o n  loca le  d u  P i r i b 6 d i l  e s t  m o i n s  i m p o r -  
t a n t e .  P a r m i  les m 6 t a b o l i t e s  i n j e c t 6 s  l o c a l e m e n t ,  s eu l  le 
S 584 i n d u i t  u n e  a s s y m 6 t r i e  d u  t o n u s  ~ dose  fa ib le .  L a  
d i f f 6 r e n c e  e n t r e  les  r 6 s u l t a t s  o b t e n u s  apr@s a d m i n i s t r a t i o n  
loca le  e t  ap r~s  i n j e c t i o n  i .p.  de  S 584, d @ e n d r a i t  de  la  v i -  
t e s s e  d ' 6 1 i m i n a t i o n  61ev6e de  ce  m 6 t a b o l i t e ,  ou  d ' u n  I r a n -  
c h i s s e m e n t  d i f f ic i le  de  l a  barri@re h 6 m a t o - e n c @ p h a l i q u e  
l o r s q u ' i l  e s t  a d m i n i s t r 6  p a r  v o i e  i .p.  L a  c o n s t a t a t i o n  d ' u n e  
t e n e u r  s u f f i s a n t e  de  S 584 a u  n i v e a u  d u  n 6 o s t r i a t u m  d u  
R a t  p o u r r a i t  6 t a y e r  l ' h y p o t h ~ s e  d ' u n e  par t ic ipa~cion de  ce 
m 6 t a b o l i t e  a u x  e f f e t s  p h a r m a c o l o g i q u e s  d u  Pirib@dil.  I1 
e x i s t e  de s  d i f f 6 r e n c e s  n o t a b l e s  e n t r e  d ' u n e  p a r t ,  les  e f f e t s  
d u  P i r i b 6 d i l  a d m i n i s t r 6  d a n s  le n o y a u  c a u d 6  e t  p a r  vo i e  i .p.  
et ,  d ' a u t r e  p a r t ,  les  e f f e t s  p r o d u i t s  p a r  les  t r o i s  m 6 t a b o l i t e s  
a c t u e l l e m e n t  s y n t h 6 t i s 6 s .  Ces  diff@rences ne  p e r m e t t e n t  
p a s  d ' e x c l u r e  la  p o s s i b i l i t 6  d ' u n e  s t i m u l a t i o n  d e s  s t r u c -  
t u r e s  c e n t r a l e s  p a r  ta  m o l g c u l e  de  P i r i b 6 d i l  e l l e - m 6 m e .  

Summary .  T h e  e f f ec t s  o f  P i r i b e d i l  o n  c e n t r a t  d o p a m i n e r -  
g ic  r e c e p t o r s  we re  c o m p a r e d  w i t h  t h e  e f f ec t s  e l i c i t ed  b y  3 
m e t a b o l i t e s  of  t h i s  d r u g .  O n e  of  t h e m  S-584  = [1 - (2 -pyr i -  
m i d y l ) - 4  (3 -4  d i h y d r o x y p h e n y l )  p i p e r a z i n e ]  s h o w e d  do-  
p a m i n e r g i c  s t i m u l a n t  p r o p e r t i e s  w h e n  a d m i n i s t e r e d  b y  
t h e  i .p.  r o u t e ,  in  u n i l a t e r a l  n i g r o - n e o s t r i a t a l  l e s i o n e d  r a t s .  
O t h e r  m e t a b o l i t e s  : S 3284 = [ 1 - ( 2 - p y r i m i d y l )  1 N - o x y d o - 4  
p i p e r o n y l  p i p e r a z i n e ]  a n d  S 3473 = [1-(5 h y d r o x y  2 
p y r i m i d y l ) - 4  p i p e r o n y l  p i p e r a z i n e ]  we re  i n e f f e c t i v e .  
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Effects of PGE~ on the Frog Ventricular Strip 

I n  p r e v i o u s  p u b l i c a t i o n s  1-3, t h e  e f f ec t s  of  P G E  1 on  p e r -  
f u s e d  f r o g  h e a r t  we re  d e s c r i b e d .  A c c o r d i n g  to  t h e s e  p a p e r s ,  
P G E ~  h a s  n o  e f f ec t  o n  t h e  h e a r t  r a t e  b u t  i n c r e a s e s  c o n -  
t r a c t i l e  force .  I t  w a s  a l so  s u g g e s t e d  t h a t  P G E  1 a n d  c a t e -  
c h o l a m i n e s  h a v e  r a t h e r  s i m i l a r  e f f ec t s  o n  t h e  c a r d i a c  t i s -  
s u e  of  t h e  f rog  4. A s t u d y  ~ o n  t h e  c a t  i s o l a t e d  p a p i l l a r y  
m u s c l e  s h o w e d  t h a t  t h e  e f f ec t  of  P G E  1 is m a i n l y  m e d i a t e d  
b y  a n  a d r e n e r g i c  m e c h a n i s m .  P G E  1 i n c r e a s e d  t h e  s ens i -  
t i v i t y  of  i s o l a t e d  r a b b i t  a t r i a  to  o u a b a i n  6. 

T h e s e  r e s u l t s  p r o m p t e d  u s  t o  i n v e s t i g a t e  t h e  e f f ec t s  of  
P G E ~  o n  f rog  v e n t r i c u l a r  s t r i p  a f t e r  ~ - b l o c k a d e ,  b e t a  
b l o c k a d e  a n d  s o d i u m  p u m p  i n h i b i t i o n .  T h e  p r e s e n t  p a p e r  
d e s c r i b e s  t h e  r e s u l t s  of  t h i s  i n v e s t i g a t i o n .  

Methods.  I s o l a t e d  f rog  v e n t r i c u l a r  s t r i p s  w e r e  p r e p a r e d  
f r o m  R a n a  esculenta. H e a r t s  we re  e x c i s e d  a n d  d r o p p e d  i n t o  
R i n g e r  s o l u t i o n  (per  1000 m l :  6.5 g NaC1, 0.2 g CaCI~, 0.2 g 
KC1 a n d  0.1 g N a H C O ~ ) .  T h e  a t r i a  we re  c u t  a w a y  w i t h o u t  
i n j u r y  t o  t h e  v e n t r i c l e .  A s t r i p  e x t e n d i n g  f r o m  t h e  h e a r t  
b a s e  t o  a p e x  w a s  p r e p a r e d  b y  c u t t i n g  s p i r a l l y  v e n t r i c l e .  
I s o l a t e d  s t r i p s  w e r e  m o u n t e d  in  a 22 ml .  v o l u m e  b a t h  in  
R i n g e r  s o l u t i o n  a n d  a e r a t e d  w i t h  o x y g e n .  E x p e r i m e n t s  
w e r e  p e r f o r m e d  a t  r o o m  t e m p e r a t u r e .  A n  i s o t o n i c  f r o n t a l  

l e v e r  e x e r t e d  a t e n s i o n  o f  2 g on  t h e  s t r i p  a n d  w a s  k e p t  
c o n s t a n t  i n  a l l  e x p e r i m e n t s .  P r e p a r a t i o n s  w e r e  a l l o w e d  to  
e q u i l i b r a t e  for  1 h .  T h e  v e n t r i c l e  t h u s  p r e p a r e d  s h o w e d  
r e g u l a r  a n d  s p o n t a n e o u s  c o n t r a c t i o n  a t  a r a t e  of  a b o u t  
30 b e a t s / m i n .  C o n t r a c t i o n s  w e r e  m a g n i f i e d  17-fo ld  a n d  re -  
c o r d e d  o n  s m o k e d  d r u m .  T h e  c o n t a c t  t i m e  w i t h  P G E  1 w a s  
2 m i n .  A f t e r  t h i s ,  t h e  t i s s u e  w a s  w a s h e d  w i t h  f r e s h  s o l u t i o n  
a n d  a l l o w e d  t o  r e s t o r e  n o r m a l  v e n t r i c u l a r  f u n c t i o n  for  15 
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Percent increase of contraction (mean i S.E.) 

PGE 1 PGE 1 PGE 1 PGE 1 Norepinephr. Norepinephr. Epinephrine Epinephrine 
50 ng/ml 100 ng/ml 200 ng/ml 400 ng/ml 500 ng/ml 1000 ng/ml 250 ng/ml 500 ng/ml 

Untreated 8.54 -4- 1.50 12.34 4. 2.28 15.99 4. 2.75 21.66 4. 2.85 15.14 4. 2.67 28.31 4- 5.52 25.29 4- 6.00 36.82 4. 6.66 
n = 2 3  n = 2 3  n = 2 3  n = 2 3  n =  16 n =  12 n =  7 n =  7 

Treated with 10.26 -4- 1.05 13.08 4. 1.79 16.31 4. 2.05 26.76 4. 3.53 18.43 4. 4.22 28.35 4. 5.16 32.15 4. 7.18 40.46 4. 5.29 
Phenoxybenzamine ~r = 7 n = 7 ~ = 7 n = 7 1r = 7 • = 7 n = 7 n = 7 
500 ng/ml 

Treated with 9.90 4. 2.86 13.46 4. 2.86 14.79 4. 2.75 20.81 4. 2.94 0.94 • 0.57a 0.35 i 1.35 a --  - -  
Propran01ol n = 9  n = 9  n = 9  n = 9  n = 9  n =  5 
500 ng/ml 

Treated with 10.48 • 1.21 15.70 i 2.01 20.32 i 4.12 27.55 4. 5.02 . . . .  
Ouabain n = 7 n = 7 n = 7 n = 7 
20 ng/ml 

n = Number  of experiments. �9 p < 0.001 differs from untreated group. 
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rain. For  blocking agents  and ouabain,  the  con tac t  t ime  
was about  30 min. The  inotropic  effect was expressed as % 
increase of contract ion.  Chronotropic  act ion was eva lua ted  
by  measur ing the  sponaneous beats  of strip. 

Stat is t ical  analysis of the  results was carried out  using 
S tudent ' s  t-test. Stock solution of P G E  1 was prepared 
f rom crystal l ine PGE~ by  dissolving in alcohol, and was 
kept  at  0 ~ 

Results. PGE~ at  the  concentra t ion  range of 50 ng/ml  to 
400 ng/ml  increased the  contract i le  force of strip. I ts  ac- 
t iv i ty  was dependent  on the  dose. The inotropic effect of 
var ious  doses of PGE~ is shown in the  Table.  F igure  illus- 
t ra tes  a typ ica l  t racing of one exper iment .  PGE1 did not  
cause any  signif icant  change in the  rate  of vent r icular  
beats. 

When  propranolol  (PRO) was added to the  ba th  at  the 
concentra t ion  of 500 ng/ml,  i t  inhibi ted f requency of 
vent r icular  rate.  This  effect was signif icant  (P  < 0.001). 
In  addit ion,  the  spontaneous ac t iv i ty  had more regular 
r h y t h m  after  propranolol .  Propranolol  did not  cause any 
signif icant  inhibi t ion on the  response of muscle to P G E  1 

400 POEt 

200 POE1 

100 POEt 

50 POEt 

�9 I000 NE 

500 NE 

<-- 500 PRO 

�9 1000 NF 

�9 500 NE 

�9 400 PGE~ 

Frog ventricular strip. 
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50~ PaE1 -~ 

:21 

(Table). However ,  i t  antagonized posi t ive inotropic  act ion 
of norepineptlr ine (NE) (P  < 0.001). 

Phenoxybenzamine  did not  change the  effect of PGE~ at  
concentra t ion  of 500 ng/ml  (Table). The  act ion of cate- 
cholamines was also not  affected by alpha blockade. This 
drug signif icant ly reduced the  f requency of vent r icular  
rate  (P  < 0.005). 

Ouabain,  at  the  concent ra t ion  of 20 ng/ml,  was used 
to inhibi t  the sodium pump.  Af ter  this t r e a t m e n t  no signif- 
icant  change was observed in t i le inotropic act ion of P G E  1 
(Table). However ,  Na p u m p  inhibi t ion significantly slow- 
ed the  spontaneous  r h y t h m  of s t r ip  (P  < 0.001). I t  occa- 
sionaly caused p rema tu re  beats. 

Discussion. The results of the  present  s tudy  indicate  t ha t  
the  effect of PGE~ on frog vent r icu lar  str ip is not  media ted  
by catecholamine release or adrenergic  receptor  s t imula-  
tion. Here,  a l though propranolol  a t  this  concentra t ion  did 
not  change the  act ion of PGE~, i t  s ignif icant ly antagonized 
the  response of tissue to norepinephrine.  This  f inding is 
not  in agreement  wi th  the  effect of be ta  blockade on the  
cat  isolated papi l lary  muscle. These invest igators  5 have  
observed tha t  propranolol  inhibi ted the  effect of PGE~ on 
the  tension of muscle. Cont radic tory  findings may  be ex- 
plained by  the  species specif i ty  of P G E p  The act ion of 
propranolol  on vent r icu lar  ra te  m a y  be due to  fl adrener-  
gic blocking ac t iv i ty  or quinidine-l ike actions of this drug. 
Phenoxybenzamine  nei ther  blocked PGEl - induced  change 
nor inhibi ted the  effect of catecholamines.  These results 
s t rongly indicate  t ha t  vent r icu lar  adrenergic receptors of 
frog are of the  be ta  type.  The  haloalkylamines  have  a 
t rans ient  direct  depressant  effect on the  myoca rd iumL 
This  effect m a y  account  for the  act ion of phenoxybenz-  
amine on the  strip rate. Af ter  p r e t r ea tmen t  wi th  ouabain,  
we could not  observe any  signif icant  change in the effect 
of P G E  v This led us to the  conclusion t h a t  PGEl - induced  
change is not  di rect ly  re la ted to sodium pump.  However ,  
a s tudy  ~ indicated t h a t  P G E ,  increased the  sensi t iv i ty  of 
isolated rabbi t  a t r ia  to ouabain.  

Rdsumd. Les effets de la P G E  1 out  6t6 6tudi6s sur les 
bandele t tes  ventr iculai res  isole6s de la grenouille. La  P G E  1 
augmente  la force de cont rac t ion  de ces pr6parat ions.  Le 
propranolol  antagonise  s igni f ica t ivement  les effets de la 
noradrenal ine  sans alt6rer les r6ponses ~ la PGE~. Un 
bloqueur  des r6cepteurs ~-adrenergiques,  la ph6noxy-  
benzamine  n ' inhibe  pas les effets induits  par  la P G E  1 ou 
les cat6cholamines.  L ' inh ib i t ion  de la pompe  ~ sodimn par  
l 'ouabaine  ne modif ie  pas la r6ponse du tissu ~ la P G E p  

F. I3AYSAL and H. VLIRAL 8 

Department o/Pharmacology, Faculty o/Medicine, 
Diyarbak~r (Turkey), 
2d Apri l  1973. 

7 M. NICKERSON, in The Pharmacological Basis o] Therapeutics, 4th 
edn. (Eds. L. S. GOODMAN and A. GILMAN MacMillan Co., London 
1970), p. 554. 

a We should like to thank Prof. D. A. VAN DORP (Unilever Research 
Vlaardingen) for supplying PGEp 

P h e n t o l a m i n e  and Proprano lo l  on Isoprenal ine  Induced Responses  on Rabbit  Aort ic  Str ips  

~vVhether isoprenaline contracts  or relaxes smooth  
vascular  muscle in the  rabbi t  aort ic  strips, depends upon 
the  dose given. Low doses provoke re laxat ion and high 
doses contract ion (FuRcHGOTT1). 

DOREVITCH 2 suggests that ,  in rabbi t  aort ic  strips, some 
of the  //-receptors m a y  be exc i ta to ry  and the  contract i le  
effect produced by  large doses of isoprenaline m a y  be 
media ted  by  both a- and/ / - receptors ,  since a fi-antagonist,  


