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Antiarrhythmic Effects of Dichloroisoprenaline,  H 56]28, ICI 50172, LB 46, MJ 1999 and Propranolol  
on Aconit ine-Induced Atrial and Ouabain-Induced Ventricular Arrhythmias  

P r e v i o u s l y  t h e  a u t h o r s  c o m p a r e d  t h e  po tenc ies  of 
f l -adrenergic  b lock ing  agents ,  DCI,  m e t h o x a m i n e ,  pro-  
p rano lo l ,  L B  46, H 56/28, M J  1999 a n d  I C I  50172 t o  
b l o c k  t h e  pos i t ive  c h r o n o t r o p i c  1 a n d  t h e  pos i t i ve  ino- 
t rop ic  response  2 a n d  t h e  v a s o d i l a t i o n  3 i n d u c e d  b y  ca te-  
c h o l a m i n e  in dogs. I n  t h i s  s t u d y  t h e  a u t h o r s  c o m p a r e d  
t h e  a n t i a r r h y t h m i c  effects  of  t he se  c o m p o u n d s  on  
acon i t i ne - induced  a t r i a l  a n d  also o u a b a i n - i n d u c e d  ven -  
t r i cu l a r  a r r h y t h m i a s .  

Fo r  i n d u c t i o n  of a t r i a l  a r r h y t h m i a ,  t h e  a u t h o r s  dev i sed  
a cup  m e t h o d *  i n s t ead  of t h e  c o t t o n  p ledger  (WINBURY 5) 
to  r e s t r i c t  acon i t ine  so lu t ion  on  t h e  a t r i a l  sur face  to  a n  
a rea  of 10 m m  2. T h e  cup  m e t h o d  was  f o u n d  to be  v e r y  
useful  to  o b t a i n  a s u s t a i n e d  a t r i a l  a r r h y t h m i a  of a 
r e l a t i ve ly  u n i f o r m  seve r i t y  for  severa l  hou r s  w i t h o u t  
a n y  s ign i f i can t  d i sorder  in  t he  ca rd iac  func t ion .  F o r  
i n d u c i n g  o u a b a i n  a r r h y t h m i a ,  t h e  a u t h o r s  gave  in i t i a l ly  
40 ~tg/kg of ouaba in ,  20 ~tg/kg a f t e r  30 m i n  a n d  a n  
a d d i t i o n a l  dose of 10 [zg/kg e v e r y  15 min .  U s ua l l y  a t o t a l  
a m o u n t  f rom 60 to  80 ~tg/kg was e n o u g h  to  i nduce  a 
v e n t r i c u l a r  a r r h y t h m i a ,  w h i c h  s u p r a m a x i m a l  s t i m u l a t i o n  
of t he  v a g u s  n e r v e  could  n o t  a f fec t  a t  a l l  (ROBERTS 
et  al.~). I n  a c o n i t i n e - i n d u c e d  a t r i a l  a r r h y t h m i a ,  t e s t  
c o m p o u n d s  were  a d m i n i s t e r e d  b y  i.v. in fus ion  a t  a 
c o n s t a n t  r a t e  b y  t i t r a t i o n  p r o c e d u r e  to  b lock  a r r h y t h m i a  
w i t h i n  a pe r iod  of 10 to  30 min.  I n  o u a b a i n - i n d u c e d  
v e n t r i c u l a r  a r r h y t h m i a ,  10 m g / k g  of t e s t  c o m p o u n d  was  
in fused  d u r i n g  a pe r iod  of 20 min ,  a n d  t h e  t o t a l  a m o u n t  
n e c e s s a r y  d e t e r m i n e d  to  r e s to re  s inus  r h y t h m  in w h i c h  
v a g a l  s t i m u l a t i o n  ef fec t ive ly  i n d u c e d  s inus  b r a d y c a r d i a .  

Resu l t s  in  a c o n i t i n e - i n d u e e d  a t r i a l  a n d  o u a b a i n -  
i n d u c e d  v e n t r i c u l a r  a r r h y t h m i a s  a re  s u m m a r i z e d  in t h e  

Tabte ,  a n d  t y p i c a l  resu l t s  w i t h  L B  46 are  s h o w n  in 
F igures  I a n d  2. P r o p r a n o l o l  is f ound  to  be  s ign i f i can t ly  
more  p o t e n t  to  b l o c k  acon i t i ne - induced  a t r i a l  a r r h y t h m i a  
t h a n  a n y  o t h e r  c o m p o u n d ,  i nc lud ing  r e p r e s e n t a t i v e  an t i -  
a r r h y t h m i c  a g e n t s  such  as a j m a l i n 6  or qu in id ine .  The  
p o t e n c y  is as fol lows;  p rop rano lo l  > M J  1999, a j m a l i n e  
L B 4 6 > q u i n i d i n e ,  w h i c h  r o u g h l y  c o r r e s p o n d  to  1 0 : 1 :  
a/2:1/5. T h e  sys to l ic  b lood  pressure  a t  t h e  endpo in t ,  how-  
ever,  was  s ign i f i can t ly  depressed  With M J  1999 a n d  
qu in id ine .  A n t i a r r h y t h m i c  effects  of H 56/28, IC I  50172 
a n d  DCI  could  n o t  be  de t e rn f i ned  in  a m a j o r i t y  of cases 
due  to  c a rd iovascu l a r  depress ion.  A n t i a r r h y t h m i c  
po tenc ies  of p roprano lo l ,  L B  46 a n d  H 56/28 in  ouabaj.n- 
i nduced  v e n t r i c u l a r  a r r h y t h m i a  were  a l m o s t  t h e  same,  
whi le  h e a r t  r a t e  a n d  sys to l ic  b lood  pressure  were  
s ign i f i can t ly  depressed  w i t h  H 56/28. M J  1999 a n d  IC!  
50172 were  n o t  e f fec t ive  in  v e n t r i c u l a r  a r r h y t h m i a .  
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Fig. 1. Antiarrhythmic effect of LB 46 
on aconitine-induced atrial arrhythmia. 
HR stands for heart rate measured by 
eardiotachograph and SBP for systemic 
blood pressure by pressure transducer. 
Filled triangle represents the time when 
the cup adherred on atrial surface was 
filled with 1% aeonitine solution. 

Summarized data of antiarrhythmic effects on aconitine-induced atrial and ouabain-indueed ventrieular arrhythmias 

Drugs Aconitine-induced atrial arrhythmia 

No. of Effective dose Duration 
effective eases 
No. of experiments (~tglkg) (min) 

Propranolot 6/6 0.24 4- 0.05 40 q- 9 
LB 46 515 5.9 ~ 1.2 6 4- 3 
MJ 1999 6/6 4.3 q- 1.0 37 (n = 3) 

120 (n = 2) 
H 56128 2[5 2.8 (n = 2) 10 
ICI 50172 115 2.6 (n = 1) 1 
Ajmaline 8/8 3.2 :L 0.3 17 ~ 3 
Quinidine 5/6 15.3 4- 1.7 (n = 5) 9 4- 2 

Ouabain-induced 
ventricular arrhythmia 

No. of Effective 
effective cases dose 
No. of experiments 

5t5 3.4 ± 0.8 
4t5 3.4 ± 1.0 
0/2 

5t5 4.3 + 1.0 
012 
517 4.5 4- 1.4 
5[5 13.4 4- 2,0 
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Fig. 2. Antiarrhythmic effect of LB 46 on ouaba- 
in-induced ventricular arrhythmia. HR stands for 
heart rate, a, b, c, d, and e for time when corres- 
ponding ECG was recorded. 

B o t h  accelerat ion of sinus r h y t h m  and hypo tens ive  
response to i.v. admin is t ra t ion  of 0.3 btg/kg of isoprenal ine 
are comple te ly  blocked by  0.1 mg /kg  of L B  46, while the  
a n t i a r r h y t h m i c  dose is 3-6 mg/kg  bo th  in aconi t ine-  
induced a t r ia l  and ouabain- induced  ven t r i cu la r  a r rhy th -  
mias. T h a t  means  t h a t  about  50 to 100 t imes  larger  dose 
is necessary for d e v e l o p m e n t  of a n t i a r r h y t h m i c  ac t iv i ty ,  
even  by  use of the  mos t  p o t e n t  fl-adrenergic b locking 
agent,  L B  46. On the  o ther  hand,  an a n t i a r r h y t h m i c  
dose of propranolo l  in aconi t ine- induced a t r ia l  a r rhy thmia ,  
0.24 mg/kg,  is m u c h  closer to its fl-adrenergic b locking 
one, because a l i t t le  over  0.2 mg /kg  i.v. of p ropranolo l  
is necessary to b lock comple te ly  card iovascular  effects 
of 0.3 [zg/kg isoprenal ine i.v. H 56/28 and ICI  50172 are 
prac t ica l ly  devoid  of an t i a r rhy thmic  ac t i v i t y  in aconi t ine 
a r rhy thmia ,  while these compounds  have  an a lmos t  
s imilar  fl-adrenergic b locking effect  to  t ha t  of propranolol .  
MJ  1999 shows re la t ive ly  high an t i a r rhy thmic  act ion 
only in aconi t ine- induced a t r ia l  a r rhy thmia ,  bu t  none in 
ouabain- induced ven t r i cu la r  arrhythmiaV, s, though  i t  is 
inconsis tent  wi th  the  repor t  by  RAPER and WALE 9. Thus,  
fl-adrenergic blocking a c t i v i t y  does no t  go paral le l  wi th  
an t i a r rhy thmic  potency.  Fur the rmore ,  these resul ts  show 
def ini te  super ior i ty  of L B  46 in its specif ici ty as fl-adre- 
nergic blocking agent ,  because hear t  ra te  and systemic 

blood pressure,  when regular  r h y t h m  is restored, are 
no t  s ignif icant ly  di f ferent  f rom the  init ial  levels before 
a r r h y t h m i a  is induced x0. 

Zusammen[assung. Der  Ef fek t  yon sechs fl-adrenergi- 
schen Block ie rungsmi t te ln  auf  Akon i t i n -Ar rhy thmia  
bzw. O u a b a i n - A r r h y t h m i a  wurde  mi t te ls  i.v. Verabre i -  
chung vergle ichend untersucht ,  l~eihenfolge der  Wirk-  
samke i t  auf  Akon i t i n -Ar rhy thmia :  P r o p r a n o l o l > M J  
1 9 9 9 > L B  4 6 > H  56/28, ICI  50172 und DCI,  und die- 
selbe auf Ouaba in -Ar rhy thmia :  Propranolol ,  L B  46 und 
H 56/28 gleichwertig,  MJ  1999 und ICI  50172 wirkungslos.  
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