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Atr ia l  and  vent r icu la r  e lec t rophys io logica l  assessments  in  consc ious  dogs  a re  re levant  models  to  
interrogate the selectivity of potential  antiarrhythmic drugs.   We investigated  the selective effects of 
dronedarone (DRO) on atr ia l  and ventr icular  effect ive  refractor iness  us ing a  conscious  dog model .   
Male beagle dogs (n=5, 8-1 1  kg) were surgically instrumented with telemetry devices and two sets of 
bipolar electrodes placed on the r ight  atr ium and the r ight ventricular outflow tract  to determine the 
a t rial  and ventricular  effective refractory periods (AERP and VERP).   One week after  surgery,  dogs 
received vehicle (β-c y c l o d e x t r i n / m a n n i t o l  0 . 0 3 3  m L / k g / m i n )  a n d  D R O  ( 0 . 0 3 3 ,  0 . 0 6 7  a n d  0 . 1 6 7  
mg/kg/min)  every 30 minutes .   Dose dependent  prolongat ion of  AERP, but not VERP, was observed 
with DRO administration.  At 300 msec cycle length, AERP was significantly increased by 19%, 31% 
a n d  4 6 %  w i t h  1 ,  2  a n d  5  m g / k g  o f  D R O  r e s p e c t i v e l y ,  c o m p a r e d  t o  v e h i c l e .   A t  4 0 0  m s e c  c y c l e  
length,  a significant increase of 44% in AERP was observed only with  5mg/kg DRO as  compared to  
v e h i c l e .   A r t e r i a l  b l o o d  p r e s s u r e ,  h e a r t  r a t e ,  P-w a v e  d u r a t i o n ,  a n d  Q T c  i n t e r v a l  v a l u e s  w e r e  
u n c h a n g e d  t h r o u g h o u t  t h e  e x p e r i m e n t .   B o t h  v e h i c l e  a n d  D R O  ( 1 ,  2  a n d  5  m g / k g )  h a d  n o  
s ign i f i can t  e f f ec t  on  any  o f  t he se  ca rd iovascu l a r  pa r ame te r s  excep t  P-w a v e  d u r a t i o n  w h i c h  w a s  
s i g n i f i c a n t l y  i n c r e a s e d  b y  5 %  w i t h  5 m g / k g  D R O  a s  c o m p a r e d  t o  v e h i c l e .   I n  s u m m a r y ,  d o s e-
dependent  prolongat ions of  AERP,  but  not  VERP,  were observed with DRO.  This  model  possesses  
utility as  a  paradigm to  determine the  dif ferent ia l  eff icacy of  tes t  ar t ic les  on a t r ia l  and  vent r icu lar  
refractoriness. 
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Summary

Introduction
Atrial fibrillation i s  one  of  the  mos t  common and debi l i ta t ing type of  
s u s t a i n e d  c a r d i a c  a r r h y t h m i a ,  w i t h  r i s i n g  i n c i d e n c e  i n  t h e  p a s t  
d e c a d e s .   I t  i s  p r o j e c t e d  t h a t  5 .6  mi l l ion Amer icans  wi l l  have  the  
d i s e a s e  b y  2 0 5 0 .   A t r i a l  f i b r i l l a t i o n  i s  a s s o c i a t e d  w i t h  i n c r e a s e d  
m o r b i d i t y  a n d  m o r t a l i t y  a nd  i s  t h e r a p e u t i c a l l y  c h a l l e n g i n g .   N e w  
an t ia r rhy thmic  d rugs  wi th  h igher  e f f i cacy  and  good  sa fe ty  p rof i l es  
are  urgent ly needed. 

Drug  d i scovery  e f fo r t s  have  focused  on  iden t i fy ing  sa fe r  and  more  
effective atrial-se lec t ive  agents  for  t rea t ing AF;  however  robus t  a n d  
r e l e v a n t  n o n c l i n i c a l  m o d e l s  o f  a t r i a l  a n d  v e n t r i c u l a r  
e l e c t r o p h y s i o l o g y  a r e  n e e d e d  t o  e x a m i n e  t h e s e  n e w  m o l e c u l a r  
enti t ies .  Animal  models  of  a t r ia l  f ibr i l la t ion usual ly  focus  on acute  
anesthet ized paradigms or  complex electrophysiological  assessment s  
n o t  p a r t i c u l a r l y  s u i t e d  f o r  e f f i c a c y  e x a m i n a t i o n s  w i t h  m u l t i p l e s  
c o m p o u n d s . 

T h e  p r e s e n t  s t u d y  w a s  d e s i g n e d  t o  a s s e s s  t h e  c o n s c i o u s  d o g  a s  a  
mode l  t o  in te r roga te  the  selectivity of n e w  c o m p o u n d s on  a t r i a l  and  
ven t ricular effective refractoriness. 

Objectives
I n v e s t i g a t e  t h e  s e l e c t i v i t y  o f  dronedarone  on  a tr ia l  

a n d  v e n t r i c u l a r  e f f e c t i v e  r e f r a c t o r i n e s s  u s i n g  a  

consc ious  dog  mode l . 

Conclusion

D o s e-d e p e n d e n t  p r o l o n g a t i o n s  o f  A E R P ,  b u t  n o t  

VERP,  were  observed  wi th  dronedarone .   Consc ious  

d o g  m o d e l  p o s s e s s e s  u t i l i t y  a s  a  p a r a d i g m  t o  

determine the  di f ferent ia l  e f f icacy of  test  art ic les  on 

atrial  and ventricular refractoriness. 

F i g u r e  2 .   Effects of  dronedarone 1 ,  2  a n d  5  m g / k g  ( 0 . 0 3 3 ,  0 . 0 6 7  a n d  0 . 1 6 7  m g / k g / m i n  f o r  3 0  
m i n IV), or vehicle (β-cyclodextrin/mannitol  0.033 mL/kg/min) on AERP in conscious dogs.   Values  
a r e  e x p r e s s e d  a s  m e a n ± S E M,  w i t h  n = 5.   * p<0 . 0 5 ,  v s. veh ic l e ,  de t e rmined  by  us ing  a  one-w a y  
ANOVA followed by post  hoc N e w m a n–Keuls t e st. 

F i g u r e  3 .   Effects  of  dronedarone,  1,  2  and  5  mg /kg  (0 .033 ,  0 .067  and  0 .167  mg /kg /min  f o r  30  
m i n IV), or vehicle (β-cyclodextr in/manni tol  0 .033 mL/kg/min)  on VERP in conscious dogs.   Values  
a r e  e x p r e s s e d  a s  m e a n ± S E M,  w i t h  n = 5.   * p<0 . 0 5 ,  v s. v e h i c l e  d e t e r m i n e d  b y  u s i n g  a  o n e-w a y  
ANOVA followed by post hoc N e w m a n–Keuls t e st. 

F i g u r e  4 .  Ef fects  of  dronedarone,  1 ,  2  a n d  5  m g / k g  ( 0 . 0 3 3 ,  0 . 0 6 7  a n d  0 . 1 6 7  m g / k g / m i n  f o r  3 0  
m i n IV), or vehicle (β-cyc lodex t r in /manni to l  0 .033  mL/kg /min)  on  P-w a v e  duration and corrected 
QTc interval (Van de Water's formula) in conscious dogs.  Values  are expressed as  mean±SEM, with 
n=5.   *p<0 .05 ,  vs . vehic le  determined by  us ing a  one-way ANOVA fo l lowed by  pos t  hoc  N e w m a n–
Keuls t e st. 

F i g u r e  5 .  Ef fects  of  dronedarone,  1 ,  2  and  5  mg /kg  (0 .033 ,  0 .067  and  0 .167  mg /kg /m in  f o r  30  
m i n IV), or vehicle (β-cyc lodextr in /manni to l  0 .033 mL/kg/min)  on  arterial blood pressure.   Values  
are expressed as mean±SEM, with n=5.   

Figure  6 .   Plasma levels of dronedarone during continuous intravenous infusion of escalating doses 
(0 . 0 3 3 ,  0 . 0 6 7  a n d  0 . 1 6 7  m g / k g / m i n) every  30  minu tes  in  consc ious  t e l eme ter i zed  ma l e  beagle 
d ogs.  Values are expressed as mean±SEM, with n=5.   

Methods
Surgica l  Preparat ion: M a l e  b e a g l e  d o g s  ( n = 5 ,  8-1 1  k g )  w e r e  s u r g i c a l l y  
ins t rumented with  te lemetry devices  to  moni tor  blood pressure ,  hear t  ra te  and 
e lec t rocard iogram.   A b lood  pressure  ca the te r was  pos i t ioned  in  the  femora l  
a r t e r y  a n d  a d v a n c e d  c r a n i a l l y  i n t o  t h e  a b d o m i n a l  a o r t a,  t h e  p r e s e n c e  o f  
a c c e p t a b l e  a r t e r i a l  p r e s s u r e  w a v e f o r m s  w a s  v e r i f i e d  b y  c o m p u t e r ,  a n d  t h e  
ca the te r  was  secured  to  the  femora l  a r te ry  wi th  su ture .   A r igh t  thoracotomy 
was performed for  the placement  of  the ECG recording leads direct ly  onto the 
hea r t .   The posi t ive  ECG lead was  secured to  the  ventr icular  epicardium near  
the  ventr icular  apex,  whi le  the  negat ive  lead was  secured to  the  r ight  a t r ium.   
Addi t iona l ly ,  two  b ipo la r  e lec t rodes  were  p laced  on  the  r igh t  a t r ium for  the  
e v e n t u a l  s t i m u l a t i o n  a n d  m e a s u r e ment  o f  a t r i a l  e f fec t ive  re f rac to ry  pe r iod  
(AERP).   One bipolar  p lunge e lec t rode  was  sutured  near  the  r ight  vent r icular  
ou t f low t rac t  fo r  even tua l  s t imula t ion  to  de te rmine  the  ven t r i cu la r  e f fec t ive  
r e f r a c t o r y  p e r i o d  ( V E R P ) .   T h e  w i r e s  f r o m  e a c h  b i p o l a r  e l e ct r o d e  w e r e  
ex ter ior ized  and proper  s ignal  t ransmiss ion  was  conf i rmed fo r  bo th  the  ECG 
electrodes a n d ERP electrodes prior to closure of the implant at ion si tes.  

E x p e r i m e n t a l  P l a n :  A p p r o x i m a t e l y  o n e  w e e k  a f t e r  s u r g e r y ,  c o n t i n u o u s  
t e l e m e t r y  m o n i t o r i n g  ( D S I ,  S t .  Pau l ,  MN)  was  i n i t i a t ed .  E l ec t rophys io logy  
t e s t i n g  w a s  a c c o m p l i s h e d  b y  p l a c i n g  t h e  d o g  i n  a  r e s t r a i n t  s l i n g  a n d  
connec t ion  of  the  pac ing  wi res  on to  an  ex te rna l  e lec t ron ic  s t imula tor  (Grass  
Technologies,  West Warwick, RI) for programmed electrical stimulation (AERP, 
VERP) .   On the  day of  e lec t rophysio logy exper imenta t ion ,  the  conscious  dog 
was  p laced  in  a  s l ing  res t r a in t fo r  the  en t i r e  t r ea tment  pe r iod.   Dronedarone  
was  infused in  escala t ing doses  (0 .033,  0 .067 and 0 .167 mg/kg/min)  every  30 
m i n u t e s .   T h e e l ec t rophys io logy  measu remen t s  were  conduc ted  du r ing  the  
l a t t e r  20  minu tes  o f  t he  veh ic l e  (β-cyc lodex t r in /manni to l  0 .033  mL/kg /min)  
a n d  d r o n e d a r o n e  a d m i n i s t r a t i o n s.  At r i a l  and  ven t r i cu la r  r e f rac to ry  pe r iod  
measurements were performed via the previously implanted electrodes.   

AERP m e a s u r e m e n t s:  For determinat ion of  AERP,  hear ts  experienced cycles  
of 8 paced beats of atrial origin (S1) at twice electrical diastolic threshold, using 
two discre te cycle lengths  ( 400  ms ec ,  300  ms ec ) .   The  e igh t  paced  bea t  w as  
fol lowed by an extra  atr ial  s t imulus (S2) delivered at varying coupling intervals 
f rom the  e igh t  bea t  t r a in  o f  S1.   The  coup l ing  t ime  tha t  f a i l ed  to  e l i c i t  an  S2 
s t imulus was noted as  the AERP. 

VERP m e a s u r e m e n t s:  For  de te rmina t ion  of  VERP,  hear t s  were  paced a t  t h e  
ventricle at twice electrical diastolic threshold, using two discrete cycle lengths  
(400  msec ,  300  msec) .   An ex t ra  a t r ia l  s t imulus  (S2)  was del ivered at  varying 
c o u p l i n g  i n t e r v a l s .   T h e  S2  coup l ing  t ime  tha t  f a i l ed  t o  e l i c i t  a  ven t r i cu l a r  
r e sponse as determined by inspection of the ECG was noted as the VERP. 

Plasma  concentra t ion  o f  Dronedarone :  B l o o d  s a m p l e s  w e r e  o b t a i n e d  i n  
p resence  o f  K2 EDTA a t  10  and  30  minu te s  o f  each  in fus ion  pe r iod .   P l a sma  
was  s epa ra t ed ,  f rozen  on  d ry  i ce ,  and  s to r ed  a t  -80ºC unt i l  de terminat ion  of  
dronedarone concentra t ion. 

 

Figure  1 .   Experimental design.  DRO- Dronedarone 
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