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Effect of Ltdoflazine on Norepinephrlne, Anglo- 
tenstn and Serotontn Responses in Isolated 

Smooth Muscle Preparations 
Lidof laz ine  (1-[4, 4 -d i - (4 - f luorophenyl ) -bu ty l ] -4 - (2 ,  6- 

d i m e t h y l - ( a n i l i n o c a r b o n y l ) - m e t h y l ] - p i p e r a z i n e )  ha s  been  
desc r ibed  as  a l ong - l a s t i ng  c o r o n a r y  v a s o d i l a t o r  a g e n t  b y  
SCHAPER e t  al.Z, ~. R e c e n t l y  GODFRAIND e t  al. s showed  
t h a t  l idof laz ine  ha s  a n  a n t a g o n i s t i c  ac t ion  to  a n g i o t e n s i n  
in t h e  i so la ted  l o n g i t u d i n a l  musc le  of t h e  gu inea -p ig  
i leum. These  a u t h o r s  h a v e  c l a imed  t h a t  t h i s  a n t a g o n i s m  
is n o t  c o m p e t i t i v e  b u t  h i g h l y  specific for  ang io t ens in .  

W e  u n d e r t o o k  th i s  s t u d y  to  i n v e s t i g a t e  t h e  effcct  of 
l idof lazine  on  t h e  c o n t r a c t i l e  r e sponses  p r o d u c e d  b y  
n o r e p i n e p h r i n e ,  a n g i o t e n s i n  a n d  s e ro ton in  in t h e  i so la ted  
r a b b i t  ao r t i c  s t r i p  a n d  i so la ted  s t o m a c h  f u n d u s  of t h e  ra t .  

Sp i ra l ly  c u t  r a b b i t  ao r t i c  s t r ips  were  p r e p a r e d  acco rd ing  
to FURCHGOTT and BHADRAKOM 4. T h e y  were  m o u n t e d  in  
a 25 m l  v o l u m e  i so la t ed  musc le  b a t h  in  K r e b s  so lu t ion  a t  
37 °C a n d  a e r a t e d  w i t h  oxygen .  A n  i so ton ic  l eve r  exe r t ed  
a t e n s i o n  of 0.4 g o n  t h e  s t r i p  a n d  was  k e p t  c o n s t a n t  in  
al l  e x p e r i m e n t s .  Drugs  a d d e d  to  t h e  b a t h  were  expressed  
as % of t he  m a x i m a l  r e sponses  of t he  s t r i p  w h i c h  c a n  be  
d e t e r m i n e d  b y  a d d i n g  a n  excess of t h e  m y o t r o p i c  agen t .  

I s o l a t e d  s t o m a c h  f u n d u s  s t r ip  of t h e  r a t  was  p r e p a r e d  
acco rd ing  to  VANE ~. S t r i p  was  s u s p e n d e d  in a 25 ml  
v o l u m e  i so la ted  o r g a n  b a t h  c o n t a i n i n g  r egu l a r  T y r o d e  
so lu t ion  h e a t e d  37 °C a n d  a e r a t e d  b y  air.  T h e  c o n t r a c t i o n s  
were r eco rded  i so tonica l ly  on  a s m o k e d  d r u m  b y  a 
f r on t a l  lever .  

S t a t i s t i c a l  ana lys i s  of  t h e  r e su l t s  were  ca r r i ed  o u t  u s ing  
S t u d e n t ' s  t - tes t .  S tock  so lu t ions  of l idof taz ine  were  
p r e p a r e d  f rom c rys t a l l i ne  ba se  b y  d i s so lv ing  in  d is t i l led  
w a t e r  a n d  g lac ia l  ace t i c  ac id  ~. 

L idof laz ine  i tsel f  n e i t h e r  r e l axed  n o r  c o n t r a c t e d  t h e  
i so la ted  r a b b i t  ao r t i c  s t r ip  a t  t he  c o n c e n t r a t i o n  r a n g e  of 
1-10 pg /ml .  A t  t h e  c o n c e n t r a t i o n  of 1-5  pg ]ml  l idof lazine  
did  n o t  c h a n g e  t h e  r e sponses  to  no r ep i neph r i ne .  W i t h  10 
# g / m l  c o n c e n t r a t i o n s  i t  i n h i b i t e d  non - s ign i f i c an t l y  t h e  
responses  to  no rep ineph r i ne .  T h e  % of m a x i m a l  r e sponse  
of t h e  i n t a c t  s t r ip  to  n o r e p i n e p h r i n e  was  73.8 5= 5.7 
( n =  9), whi le  i t  c h a n g e d  to  64.9 4- 2.0 ( n =  9) in  t h e  
p resence  of l idof laz ine  a t  10 # g / m l  c o n c e n t r a t i o n  
(p > O.lO). 

T h e  % r e sponse  caused  b y  1 n g / m l  of a n g i o t e n s i n  was  
18.8 =f= 1.2 (n = 5). W h e n  t h e  c o n c e n t r a t i o n  inc reased  
to  5 ng /ml ,  a n g i o t e n s i n  caused  a r e sponse  w h i c h  was  
79.6 :t= 2.4 (n = 5) % of t h e  m a x i m a l .  I n  t h e  p re sence  of 
l idof laz ine  (10 #g/ml) ,  t h e  r e l a t i v e  r e sponse  to  a n g i o t e n s i n  
was  10.0 4- 1. i  (n = 6) for  t h e  c o n c e n t r a t i o n  of  1 n g / m l  
a n d  74.5 4- 4.0 (n = 5)  for  5 ng /ml .  

T h e  resu l t s  in  t h e  i so la ted  r a b b i t  ao r t i c  s t r i p  for  sero- 
t o n i n  a re  s u m m a r i z e d  in  t he  Table .  I n  c o n t r a s t  to  
a o r e p i n e p h r i n e  a n d  ang io tens in ,  t h e  a c t i o n  of s e r o t o n i n  
was  s ign i f i can t ly  a n t a g o n i z e d  b y  l idof laz ine  a t  v e r y  low 
c o n c e n t r a t i o n .  T h e  necessa ry  t i m e  of c o n t a c t  w i t h  l ido- 
f lazine was  3 rain.  T h e  effect  of l idof laz ine  pe rs i s t ed  2 h 
in  sp i te  of w a s h i n g  o u t  severa l  t i m e s  w i t h  n o r m a l  T y r o d e  
so lu t ion .  A s imi la r  o b s e r v a t i o n  w as  m a d e  in  t h e  i so la ted  
s t o m a c h  f u n d u s  s t r i p  of t h e  r a t .  I n  one  e x p e r i m e n t  w i t h  
th i s  p r e p a r a t i o n ,  4 n g / m l  s e r o t o n i n  c a u s e d  a c o n t r a c t i o n  
of 72.0 4- 3.9 m m  (n = 5). Howeve r ,  in  t h e  p r e sence  of 1 
t~g/ml l idoflazine,  t h e  s a m e  c o n c e n t r a t i o n  of s e r o t o n i n  
p r o d u c e d  11.0 :k 0.7 m m  ( n =  5) response ,  a n d  12 n g / m l  
s e r o t o n i n  caused  41.6 + 1.1 m m  (n = 5) r e sponse ;  b u t  
160 n g / m l  s e r o t o n i n  p r o d u c e d  75.0 ± 5.0 m m  (n = 4) 
wh ich  was  a l m o s t  equa l  to  t h e  con t ro l  r e sponse  to  sero- 
tonin .  

All  t he se  resu l t s  i nd i ca t e  t h a t  l idof laz ine  h a s  no  
a n t a g o n i s t i c  ac t ion  to  n o r e p i n e p h r i n e  a n d  a n g i o t e n s i n  in 

t h e  i so la ted  r a b b i t  ao r t i c  s t r ip .  Howeve r ,  i t  c a u s e d  a 
s ign i f i can t  i n h i b i t i o n  of  t he  a c t i o n  of s e r o t o n i n  in  b o t h  
i so la ted  r a b b i t  a o r t a  a n d  i so la ted  s t o m a c h  f u n d u s  s t r i p  
of t h e  r a t .  T h i s  i n h i b i t o r y  effect  was  o b s e r v e d  a f t e r  3 
r a in  c o n t a c t  w i t h  ao r t i c  s t r i p  a n d  5 -10  ra in  c o n t a c t  w i t h  
t h e  s t o m a c h  s t r ip .  H o w e v e r  t h i s  e f fec t  was  o b s e r v e d  a f t e r  
60 ra in  c o n t a c t  of l idof laz ine  w i t h  t h e  i so la ted  long i tu -  
d ina l  musc le  of t h e  gu inea -p ig  i l eum a g a i n s t  a n g i o t e n s i n  
acco rd ing  to  GODF~aIND et  a l? .  W e  h a v e  some d a t a  
i n d i c a t i n g  t h a t  45 ra in  c o n t a c t  is neces sa ry  to  b lock  
s e ro ton in  a c t i o n  in t he  i so la ted  ca t  t r a c h e a l  musc le  
( u n p u b l i s h e d  obse rva t i on ) .  W e  could  n o t  o b t a i n  a n  in- 
h i b i t o r y  a c t i o n  of l idof lazine  o n  t h e  n o r e p i n e p h r i n e  a n d  
a n g i o t e n s i n  r e sponses  e v e n  Mte r  60 ra in  c o n t a c t  w i t h  t h e  
s t r ips  a t  c o n c e n t r a t i o n s  of 1-2  # g / m l  wh ich  c a n  b lock  
t h e  a c t i o n  of s e ro ton in .  W e  d id  n o t  use  c o n c e n t r a t i o n s  of 
l idof laz ine  h i g h e r  t h a n  10 #g /ml ,  to  a v o i d  i t s  d i r e c t  
r e l a x a n t  e f fec t  on  t h e  s m o o t h  muscle .  

T h e s e  r e su l t s  show t h a t  l idof laz ine  h a s  a se lec t ive  in-  
h i b i t o r y  a c t i o n  o n  t h e  r e sponses  to  s e r o t o n i n  in  b o t h  
i so la ted  r a b b i t  ao r t i c  s t r i p  a n d  r a t  s t o m a c h  I u n d u s  s t r ip .  
Th i s  effect  is dose  d e p e n d e n t  sugges t i ng  a c o m p e t i t i v e  
a n t a g o n i s m .  H o w e v e r  t h i s  c o n s i d e r a t i o n  is st i l l  u n d e r  
i n v e s t i g a t i o n  ~. 

Sero- % of maximal contraction mean ± S.E, 
tonin 
(ng/ml) Without With lidoflazine 

lidoflazine 
1 #g/ml 2 gg/ml 

40 19.0 4- 2.0 (n = 12) 10.0 4- 0.8 [n = 6) 4.6 4- 2,5 (n = 6) 
80 34.0 4-- 2.3 (n = 11) 16.2 -t- 1.2 (n = 5) 7.8 4- 1.8 (n = 5) 

120 45.6 4- 5.5 (n = 5) 28.3 4- 3.0 (n = 6) - 
160 52.0 :~: 4.9 (n = 7) - 19.5 4- 2.0 (n = 6) 
200 57.0:1:7.0(nffi7) 4 1 . 6 + 4 . 8 ( n = 5 )  - 
240 59.7 =t= 1.4 (n = 4) - 
320 59.,0 ~ 4.3 (n = 6) 53.8 ± 2.2 (n = 4) 27,3 4- 2,4 (n = 6) 
6 4 0  - - 4 7 . 2  =t= 4 . 5  ( ~  = 5)  

Rdsumd. Les effets  de la l idof laz ine  o n t  dr6 dtudids su r  
les b a n d e l e t t e s  a o r t i q u e s  isoldes du  l ap in  e t l e s  b a n d e l e t t e s  
ga s t r i ques  isoldes du  ra t .  L a  l idof taz ine  a n t a g o n i s e  
s i g n i f i c a t i v e m e n t  la  sd ro ton ine  su r  ces 2 p r d p a r a t i o n s  s ans  
a l t 6 re r  leurs  r6ponses  ~ l ' a n g i o t e n s i n e  e t  £ la  no rad r6na l i ne .  
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