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LUNG ACCUMULATION OF SOME P-ADRENOCEPTOR A N T A G O N I S T S  
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I t  i s  now w e l l  e s t a b l i s h e d  t h a t ,  i n  a d d i t i o n  t o  i t s  r e s p i r a t o r y  f u n c t i o n ,  t h e  
lung p l a y s  a n  important  metabol ic  r o l e  i n  removing a number o f  endogenous sub- 
s t a n c e s  from t h e  c i r c u l a t i o n ,  i n c l u d i n g  p e p t i d e s ,  l i p i d s ,  n u c l e o t i d e s  and b iogenic  
amines. I n  a d d i t i o n ,  t h e  lung h a s  been found t o  be a major s i t e  of  s e q u e s t r a t i o n  
f o r  a number of  drugs  i n c l u d i n g  imipramine, chlorpromazine,  amphetamine and t h e  
B-adrenoceptor a n t a g o n i s t  p r o p r a n o l o l  (Junod, 1976) .  The p r e s e n t  r e p o r t  
d e s c r i b e s  p r e l i m i n a r y  work t o  i n v e s t i g a t e  t h e  lung  accumulat ion o f  a number o f  
r a d i o l a b e l l e d  6-adrenoceptor a n t a g o n i s t s  wi th  a range o f  p h y s i c a l  and 
pharmacological  p r o p e r t i e s .  

Lung s l i c e s  from male Wistar ra t s  w e r e  incubated  f o r  30 min a t  37OC i n  3 m l  
Tyrode ' s  s o l u t i o n  (pH 7 . 4 )  c o n t a i n i n g  one of  t h e  f3-blocking drugs  p r o p r a n o l o l ,  
oxprenolo l ,  metoprolol ,  a c e b u t o l o l ,  p r a c t o l o l  o r  a t e n o l o l  a t  a c o n c e n t r a t i o n  of  
1 L g / m l .  A f t e r  incubat ion ,  t h e  s l ices  were washed, b l o t t e d ,  weighed and 
d i s s o l v e d  i n  0 . 5  m l  P r o t o s o l  t i s s u e  s o l u b i l i z e r  ( N e w  England Nuclear)  and t h e  
t o t a l  r a d i o a c t i v i t y  w a s  measured by l i q u i d  s c i n t i l l a t i o n  spectrometry.  
Table  1 shows t h e  lung uptake i n  v i t r o ,  expressed as t h e  t i s s u e :  medium con- 
c e n t r a t i o n  r a t i o ;  t o g e t h e r  w i t h  t h e  apparent  p a r t i t i o n  c o e f f i c i e n t s  between 
o c t a n o l  and 0.1 M phosphate  b u f f e r  ( p H  7.4, 37 C) f o r  s e v e r a l  6-adrenoceptor 
a n t a g o n i s t s .  The r e s u l t s  show a s i g n i f i c a n t  c o r r e l a t i o n  (r = 0.84;  P<O.O5) 
between t h e  degree o f  lung uptake and t h e  l o g  p a r t i t i o n  c o e f f i c i e n t ,  sugges t ing  
t h a t  l i p o p h i l i c i t y  p l a y s  a n  impor tan t  r o l e  i n  t h e  accumulat ion of B-adrenoceptor 
a n t a g o n i s t s  by t h e  lung i n  v i t r o .  

Table  1. 
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Compound T i s s u e :  Medium Apparent Octanol :  Buffer  
R a t i o  P a r t i t i o n  C o e f f i c i e n t  

Propr  ano l o  1 27.23 f 0.34 26.35 f 0 . 2 8  
Oxprenolol 23.32 f 1.99 4 .10  f 0 .02  
Metoprolol 7.00 k 2.47 1 .48  f 0.03  
Acebutolol  3.14 f 0.19 1.27 f 0.01 

Atenolo l  2 .02  f 0 . 1 2  0 .04 f 0.001 
Pr ac  t o  lo1 2.37 ? 0.28 0 . 1 2  f 0 . 0 0 2  

The r e s u l t s  a r e  t h e  Mean f s . e . m .  o f  4 - 6 experiments .  

The i n  v ivo  lung uptake of  t h e s e  @blocking drugs  was a l s o  s t u d i e d  i n  t h e  r a t  
a f t e r  i . v .  a d m i n i s t r a t i o n  of  t h e  compounds a t  a, dose of  1 mg/kg. 
o f  t h e  i n  v ivo  and i n  v i t r o  d a t a  r e v e a l e d  a s i g n i f i c a n t  c o r r e l a t i o n  (r  f 0.94,  
P<O.Ol), showing t h a t  t h e  t i s s u e  s l i c e  method g i v e s  a reasonably  good 
i n d i c a t i o n  o f  t h e  lung uptake o f  t h e s e  compounds in-  v-. 

The t i s s u e :  medium c o n c e n t r a t i o n  r a t i o s  f o r  propranolo l  and oxprenolo l  were 
s i g n i f i c a n t l y  h igher  than  t h e  corresponding r a t i o s  f o r  metopro lo l ,  a c e b u t o l o l ,  
p r a c t o l o l  and a t e n o l o l .  
a s e l e c t i v e  a c t i o n  on c a r d i a c  6, r e c e p t o r s  r a t h e r  than  on b r o n c h i a l  B 
and it may be t h a t  s e l e c t i v e  t i s s u e  d i s t r i b u t i o n  i n f l u e n c e s  t h e  ' c a r d i o -  
s e l e c t i v i t y '  of  t h e s e  drugs.  
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Comparison 

The l a t t e r  f o u r  compounds have been r e p o r t e d  t o  have 
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