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THERAPEUTIC THEOPHYLLINE CONCENTRATIONS INCREASE INTRACELLULAR CAMP IN HUMANS IN VIVO 
E. Haen, I. Langenmayer , H. Ems lande r , H.Heus inger , N.Weber 
For many y e a r s i n h i b i t i o n of t h e i n t r a c e l l u l a r enzyme p h o s p h o d i e s t e r a s e (PDE) was r e g a r d e d a s mode of a c t i o n of t h e b r o n c h o d i l a t o r t h e o p h y l l i n e . In v i t r o , h o w e v e r , c o n c e n ­t r a t i o n s n e c e s s a r y for P D E - i n h i b i t i o n were found to exceed t h e r a p e u t i c t h e o p h y l l i n e c o n c e n t r a t i o n s . We s t u d i e d i n t r a ­c e l l u l a r cAMP c o n t e n t in v ivo in four so f a r u n t r e a t e d male a s t h m a t i c s , 1 9 - 2 7 y e a r s of age , a f t e r o n e week on o ra l t h e o p h y l l i n e ( B r o n c h o r e t a r d 8 , Kl inge P h a r m a Mu-nich/FRG) in a dosage of 350 mg a t 0 8 h 0 0 a n d 700 mg a t 2 2 h 0 0 . Before t r e a t m e n t a n d on day s e v e n i n t r a c e l l u l a r cAMP c o n t e n t of p e r i p h e r a l m o n o n u c l e a r l e u c o c y t e s was d e ­t e r m i n e d e v e r y four h o u r s for 24 h o u r s . Cells w e r e i n c u b a ­ted for f ive m i n u t e s w i th e i t h e r buf fe r ( b a s a l v a l u e ) or 10~7mol/l i s o p r o t e r e n o l in t h e p r e s e n c e of 10-4mol/ l i s o b u -t y l - m e t h y l - x a n t h i n e . On day s e v e n p l a sma t h e o p h y l l i n e c o n c e n t r a t i o n s were in t h e t h e r a p e u t i c r a n g e ( 8 - 1 6 ug /ml ) . Before t r e a t m e n t t h e b a s a l i n t r a c e l l u l a r cAMP c o n t e n t showed a c i r c a d i a n v a r i a ­t i on wi th h i g h e s t c o n c e n t r a t i o n s b e t w e e n 0 6 h 0 0 a n d lOhOO (6.0 ± 1.0 pmol /10 6 c e l l s , x±SE) a n d min imal v a l u e s a t 22h00 (3.5±0.8 pmol /10 6 ce l l s , x±SE) w i t h a c i r c a d i a n r a n ­ge of 7 4 . 6 - 1 2 6 . 7 % of t h e 2 4 h - m e a n (4.8±0.4, x±SE). After one week on t h e o p h y l l i n e t h e c i r c a d i a n v a r i a t i o n p e r s i s t e d on a n e l e v a t e d l e v e l . At e a c h of t h e s e v e n t ime p o i n t s t h e b a s a l cAMP c o n t e n t of t h e ce l l s w a s e l e v a t e d by a p p r o x i ­m a t e l y t h e same amoun t . T h e 2 4 h - m e a n was i n c r e a s e d by 74 .3% to 8.3±0.6 pmol /10 6 ce l l s (x±SE, p < 0 .05 ) . Cells of u n t r e a t e d p a t i e n t s could be s t i m u l a t e d in v i t r o by 10~7 mol/1 i s o p r o t e r e n o l t o 6.8±0.5 pmol /10 6 ce l l s ( 2 4 h - m e a n ± SE) e q u i v a l e n t t o 41.7% of b a s a l v a l u e . Af te r t r e a t m e n t MNL could s t i l l be s t i m u l a t e d , b u t j u s t t o 9.6±0.6 pmol/10 6 
ce l l s (24h-mean±SE) e q u i v a l e n t to on ly 15.7% of b a s a l v a ­l u e . At 2 2 h 0 0 s t i m u l a t i o n by 10_7mol/l i s o p r o t e r e n o l r e s u l ­t e d in t h e same cAMP c o n t e n t before a n d a f t e r t r e a t m e n t (6.1±1.7 pmol /10 6 ce l l s and 6.5±1.6 pmol /10 6 c e l l s , r e s p e c ­t i v e l y ) . The r e s u l t s i n d i c a t e , t h a t t h e r a p e u t i c c o n c e n t r a t i o n s of t h e o p h y l l i n e i n c r e a s e t h e i n t r a c e l l u l a r cAMP c o n t e n t in v i ­vo in h u m a n s by a so fa r u n k n o w n mechan i sm. T h e r e s u l t s a l so d e m o n s t r a t e t h a t an i n t r a c e l l u l a r cAMP c o n t e n t i n ­c r e a s e d by t h e o p h y l l i n e t r e a t m e n t may be f u r t h e r e n h a n c e d by ß-sympathomimetics. T h e o b t a i n a b l e e f fec t , however , a p p e a r s to be r a t h e r minimal a n d t o depend on t h e t ime of day . W a l t h e r - S t r a u b - I n s t i t u t für Pharmako log ie u n d Toxikologie , N u s s b a u m s t r . 26, D - 8 0 0 0 München 2, FRG 


