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BENZODIAZEPINES POTENTIATE 5HT-RECEPTOR STIMULATION 
P.C. Moser, P.H. Redfern, Pharmacology Group, School of Pharmacy and 
Pharmacology, U n i v e r s i t y  of Bath, Claver ton  Down, Bath BA2 7AY, U.K. 

It i s  well  known t h a t  benzodiazepines  reduce  5HT t u r n o v e r  i n  t h e  c e n t r a l  
nervous system (Saner  & P l e t s c h e r  1979), probably by p o t e n t i a t i n g  GABA-mediated 
i n h i b i t i o n  of raphe c e l l  f i r i n g  (Gal lager  1978), and i t  h a s  been suggested t h a t  
t h i s  proper ty  may c o n t r i b u t e  t o  t h e  a n x i o l y t i c  a c t i o n  of t h e  benzodiazepine 
group (Thiebot  e t  a1 1982). It h a s  been repor ted ,  however t h a t  behavioural  
s e q u e l a e  of d i r e c t  c e n t r a l  5HT r e c e p t o r  s t i m u l a t i o n  are p o t e n t i a t e d  by 
benzodiazepines  (Nakamura and Fukushima 1977), s u g g e s t i n g  perhaps a 
pOStSyMptiC f a c i l i t a t o n  
i n v e s t i g a t e  t h i s  apparent  d i s p a r i t y  between pre- and pos t - synapt ic  
mechanisms. 
Head t w i t c h  induced i n  male CFLP mice by i.p i n j e c t i o n  of  e i t h e r  2.5 mg.kg-’ 
5-methoxy-N,N1dimethylt 
and carbidopa (25 mg.kg- ) was used a s  a measure of 5HT2 r e c e p t o r  
s t i m u l a t i o n  
oxazepam (1-30 mg.kg-l), clonazepam and clobazam (0.3-10 mg.kg-’) were 
i n v e s t i g a t e d ;  each was i n j e c t e d  6 0  min before  t h e  o b s e r v a t i o n  period. 
Table  1 shows t h a t  a l l  f o u r  benzodiazepines  s i g n i f i c a n t l y  p o t e n t i a t e d  t h e  
response  t o  5MeODMT, but  produced no s i g n i f i c a n t  i n c r e a s e  i n  response  t o  5HTP. 

l h e s  on SHTP- and SM eODMT3duced Head Twitch 

The exper iments  descr ibed  h e r e  were designed t o  

ptamine (5MeODMT) or a combinat ion o f  5HTP (50 mg.kg-’) 7 
The effects  of f o u r  benzodiazepines-diazepam (2-16 mgkg-l)  

d i a z e p y  oxazepam clonazepam clobazam 
8mn, k d  1 Om- - -1 -1 lo-l 

c o n t r  ol 
-_ 

5HTP 5 .8  0.4 5.6 k 1 . 7  7 . 1  +. 0.9 2 . 0  0.6 7 . 0  1 .0  
5MeODMT 3.8 +. 0.5 11.8 k 1.3 12.9 * 0.6 16.6 -c 1.5 13.3 +. 0.5 

~~ 

Number of head t w i t c h e s  i n  a 3min per iod  T sem, n not  l e s s  t h a n  6. All i n c r e a s e s  
over  c o n t r o l  i n  t h e  5MeODMT r e s p o n s e  are s i g n i f i c a n t  a t  t h e  p < 0.001 l e v e l .  
The i n h i b i t i o n  i n  response  t o  5HTP produced by clonazepam i s  s i g n i f i c a n t  a t  
t h e  p < 0.05 l e v e l .  

Clonazepam (10 mgkg-‘) s i g n i f i c a n t l y  increased  head t w i t c h  response t o  t h e  
5HT2 a g o n i s t s  q u i p a z i n e  (5mg.kg-l) and mesca l ine  10 mg kg‘l); conversely 
t h e  5HT - receptor  a n t a g o n i s t  pirenperone (5pg kg- ) i n h i b i t e d  t o  a n  equal  
e x t e n t  $he head t w i t c h  r e s p o n s e  induced by 5MeODMT alone ,  and t h a t  i n  
r e s p o n s e . t o  5MeODMT combined w i t h  clonazepam. 
p r e t r e a t m e n t  w i t h  pchlorophenylanine  ( 3  x 300 mg kg- ) s l i g h t l y  i n c r e a s e d  
b a s a l  response t o  5MeODMT, but t h e  percentage i n c r e a s e  i n  response  t o  
combinat ion of clonazepam w i t h  5 M e O D M T  w a  unchanged. F i n a l l y ,  t h e  GAE!AA 
a n t a g o n i s t  (+) -b icuccul ine  ( 2  and 4 mg.kg ) d i d  not  a n t a g o n i s e  t h e  head 
t w i t c h  response t o  clonazepam and 5MeODMT. 
These results show t h a t  benzodiazepines  are  capable of p o t e n t i a t i n g  
behavioural  r e s p o n s e s  t o  direct  s t i m u l a t i o n  of t h e  5HT2 receptor .  S ince  t h e  
p o t e n t i a t i o n  i s  u n a f f e c t e d  by (+I-bicuccul ine,  i t  i s  presumably not mediated 
v i a  t h e  GabaA r e c e p t o r ,  and a d i r e c t  i n t e r a c t i o n  a t  t h e  5HT2 r e c e p t o r  s i t e  
r e m a i n s  a p o s s i b i l i t y .  The l a c k  of  p o t e n t i a t i o n  of  t h e  response  t o  5HTP i s  
presumably due t o  benzodiazepines  d e c r e a s i n g  p r e s y n a p t i c  tu rnover  of  5HT and 
thereby  decreas ing  t h e  pos t - synapt ic  a v a i l a b i l i t y  of 5HT d e r i v e d  from 
exogenous 5HTP. 
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