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THE ROLE OF BRAIN 5-HYDROXYTRYPTAMINE I N  THE ANALGESIC ACTION OF 
CENTRALLY ACTING SYMPATHOMIMETICS 

0.T Ginawi, P.Burn,' 'P.A.Crooks'~, J.M.H.Rees, Oepts o f  Pharmacology 
and Pharmacy", U n i v e r s i t y  o f  Manchester, Manchester M 1 3  9PT U . K .  

B r a i n  concen t ra t i ons  o f  5-hydroxyt ryptamine a r e  impor tan t  i n  t h e  ana lges i c  a c t i o n s  
o f  o p i a t e s  and sympathomimetics, b u t  n o t  i n  t h a t  o f  cho l i nomimet i cs  (Major & 
P leuv ry  1970; P leuv ry  6 Tobias 1971). 

Some o f  amphetamine's u n d e s i r a b l e  a c t i o n s  ( n o t a b l y  e x c i t a t i o n )  can be reduced by 
render ing  the  molecule s te reochemica l l y  more r i g i d ,  and we have r e c e n t l y  repo r ted  
t h e  a c t i v i t i e s  o f  two c o n t r a s t i n g  r i g i d  amphetamine d e r i v a t i v e s ,  t h e  and e- 
isomers o f  2-aminobenzonorbornene and t h e i r  N-methyl d e r i v a t i v e s  (Burn e t  a l  1980). 
The p o s s i b l e  importance o f  5-HT i n  the  ana lges i c  e f f e c t s  o f  t h e  N-methyl d e r i v a t -  
i ves  i s  now repor ted .  

Groups o f  female mice, 25-35 g, were used. Analges ia was assessed by coun t ing  t h e  
number o f  w r i t h i n g  movements d u r i n g  t h e  20 min f o l l o w i n g  i n t r a p e r i t o n e a l  i n j e c t i o n  
o f  a 0.75% s o l u t i o n  o f  a c e t i c  a c i d  (100mg/kg). Locomotor a c t i v i t y  o f  groups o f  
5 mice  was measured u s i n g  an Animex meter f o r  t h e  2 h f o l l o w i n g  d rug  dose. 
ch lo ropheny la lan ine  methyl e s t e r ,  150 mg/kg, (pCPA) was g i v e n  t w i c e  d a i l y  f o r  3 
days, drug cha l l enge  be ing  2 h a f t e r  t h e  l a s t  i n j e c t i o n .  P rev ious  measurements o f  
b r a i n  amines f o l l o w i n g  p -ch lo ropheny la lan ine  ( c f  t h e  e s t e r )  showed t h a t  t h i s  pre-  
t rea tmen t  causes a s e l e c t i v e  r e d u c t i o n  i n  whole b r a i n  5-HT by 70%.  5-Hydroxyt rypt -  
ophan, 75 mg/kg, (5-HTP) was i n j e c t e d  subcutaneously 10 min p r i o r  t o  drug 
cha l l enge .  T h i s  p re t rea tmen t  more than doubles b r a i n  5-HT c o n c e n t r a t i o n .  

I n  t h e  w r i t h i n g  t e s t  t h e  I D  va lues  (mg/kg) were morphine s u l p h a t e  0.14, d-amphet- 
m i n e  su lpha te  1.41,  2 - a m i d i n d a n e  h y d r o c h l o r i d e  0 . 7 0 , ~  N-methyl-2-aminobenzon- 
orbornene fumarate 2.2 and & N-methyl-2-aminobenzonorbornene fumarate 79.4.  

5-HTP p re t rea tmen t  decreased and pCPA increased t h e  i nc idence  o f  w r i t h i n g  f o l l o w -  
i n g  i n j e c t i o n  o f  a c e t i c  a c i d .  The ana lges i c  a c t i v i t y  o f  d-amphetamine (4mg/kg) 
was v i r t u a l l y  a b o l i s h e d  by pCPA p re t rea tmen t .  W h i l s t  t h e  a n a l g e s i c  a c t i v i t y  o f t h e  
r i g i d  d e r i v a t i v e s  was a l s o  reduced by p re t rea tmen t  w i t h  pCPA, t h e  changes were 
much l e s s ,  and i n  some instances were n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  comple- 
mentary experiments w h i l s t  t h e  a n a l g e s i c  a c t i v i t y  o f  amphetamine was g r e a t l y  
p o t e n t i a t e d  by 5-HTP p re t rea tmen t  t h e  p o t e n t i a t i o n  o f  t h e  r i g i d  d e r i v a t i v e s  was 
n o t  s i g n i f i c a n t .  Oroper ido l  ( 0 . 5  mg/kg), though i n h i b i t i n g  w r i t h i n g  i t s e l f ,  had 
no s i g n i f i c a n t  e f f e c t  on the  a n a l g e s i c  a c t i o n  o f  amphetamine. 

On t h e  a c t i v i t y  meter, t he  e x c i t a t o r y  a c t i o n  of  amphetamine ( 5  mg/kg), and t h e  
i n h i b i t o r y  a c t i o n  o f  2-aminoindane ( 5  mg/kg) were u n a f f e c t e d  by pCPA p re t rea tmen t .  
The e x c i t a t o r y  a c t i o n  o f  amphetamine was abo l i shed  by d r o p e r i d o l ,  as was t h e  
depressant  a c t i o n  o f  2-aminoindane. 

That t r y p t a m i n e r g i c  r a t h e r  than dopaminergic mechanisms a r e  i n v o l v e d  i n  sympatho- 
mimet ic  ana lges ia  i s  conf i rmed,  b u t  c u r i o u s l y  t h e  amphetamine d e r i v a t i v e s  which 
a r e  more s e l e c t i v e ,  i n  t h a t  they l a c k  amphetamine's e x c i t a t o r y  a c t i o n s ,  seem l e s s  
dependent o n  b r a i n  5-HT c o n c e n t r a t i o n s .  
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