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Severa l  b a s i c  drugs  t h a t  e x i s t  a s  c a t i o n s  a t  p h y s i o l o g i c a l  pH have been found 
t o  be concent ra ted  i n  lung t i s s u e  a f t e r  p a r e n t e r a l  a d m i n i s t r a t i o n  
(Brandenberger-Brown, 1974) .  For  such compounds, t h e  lung  may have an 
impor tan t  r e g u l a t o r y  role i n  r e l a t i o n  t o  t h e i r  plasma l e v e l s .  There i s  
evidence t h a t  the uptake  of  some o f  t h e s e  drugs  i n t o  t h e  lung  e . g .  p ropranolo l  
(Dol le ry  & Junod, 1976) involves  a s a t u r a b l e  t r a n s p o r t  mechanism. Amphetamine 
h a s  been shown to  be c o n c e n t r a t e d  i n  t h e  lung i n  s e v e r a l  species (Axelrod, 
1954) and t h e  p r e s e n t  work d e s c r i b e s  the uptake o f  D-l4C-methylene amphetamine 
i n t o  guinea-pig lung i n  v i t r o .  

Lung s l i c e s  (30mg) w e r e  incubated  w i t h  shaking a t  37OC i n  Krebs-Ringer-Phosphate- 
Glucose pH 7.4 (3ml) c o n t a i n i n g  l a b e l l e d  amphetamine. Uptake w a s  assessed  
as a tissue-to-medium (T/M) c o n c e n t r a t i o n  r a t i o  
medium concent ra t ion  ( l i m o 1  m 1 - l )  of  amphetamine] . The t ime-course o f  uptake 
o f  amphetamine (1pM) w a s  c h a r a c t e r i z e d  by a r a p i d  i n c r e a s e  i n  T/M r a t i o  up t o  
30 min. Between 30 and 90 min of  incubat ion ,  t h e  T/M i n c r e a s e d  more s lowly.  
When t h e  concent ra t ion  of amphetamine i n  the medium w a s  v a r i e d  from 0.5-10.O~M, 
t h e  T/M, f o r  a 30 min incubat ion ,  decreased  r a p i d l y  (from 19.9 t o  6.2) 
sugges t ing  s a t u r a t i o n  of a t r a n s p o r t  p rocess .  The T/M f o r  amphetamine ( l u M ,  
30 min incubat ion)  w a s  ternperature-deL3endent and pH-sens i t ive ,  optimal v a l u e s  
being 37OC and p H  7.4. Uptake of  amphetamine (1pM) w a s  markedly reduced by t h e  
presence  i n  t h e  medium of  guaneth id ine ,  imipramine and KCN ( a l l  a t  l U M )  and 
by r e p l a c i n g  Na' wi th  L i +  i n  t h e  medium. 
drugs  were probably e x e r t e d  on a t r a n s p o r t  p rocess  because t h e  compounds d i d  
n o t  a l t e r  t h e  binding o f  amphetamine (1pM) t o  homogenates o f  t h e  lung.  The 
degree  of binding (88%) of  amphetamine (1pM) t o  lung homogerates was s i m i l a r  
t o  t h a t  found f o r  gu inea  p i g  plasma ( a t  e q u i v a l e n t  p r o t e i n  concns ) .  Thus 
t h i s  binding cannot  be  a major f a c t o r  c o n t r i b u t i n g  t o  t h e  c o n c e n t r a t i o n  o f  
amphetamine i n  lung.  By means of t h e  14C-dimethyloxazolidine d ione  method 
( I r v i n e  & o t h e r s ,  1 9 6 0 ) ,  t h e  apparent  i n t r a c e l l u l a r  p H  ( 6 . 3 )  o f  t h e  guinea-  

p i g  lung was determined.  The pH o f  guinea-pig plasma w a s  7.25. This  pH 
g r a d i e n t  would not  s i g n i f i c a n t l y  a f f e c t  t h e  i o n i z a t i o n  o f  amphetamine 
(pKa 9.F) i n  t h e  i n t r a c e l l u l a r  and e x t r a c e l l u l a r  compartments and t h e r e f o r e  i s  
u n l i k e l y  t o  c o n t r i b u t e  t o  t h e  uptake phenomenon. 

I t  i s  concluded t h a t  an a c t i v e  car r ie r -media ted  t r a n s p o r t  p r o c e s s  i s  l a r g e l y  
r e s p o n s i b l e  f o r  t h e  r e l a t i v e l y  high concent ra t ion  of amphetamine found i n  lung 
t i s s u e .  
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