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A LITHIUM CARBONATE INDUCED INCREASE I N  THE MOUSE BRAIN 
5-HYDROXYTRYPTAMINE METABOLISM 

J.P. Shaw and F. R a t c l i f f e ,  School of Pharmacy, Brighton Poly technic ,  
Er ighton ,  BN2 4GJ, U.K.  

Lithium s a l t s  have been found t o  be e f f e c t i v e  i n  t h e  p r o p h y l a c t i c  
manic depress ive  d i s o r d e r s .  I t  i s  n o t  p r e c i s e l y  known how t h i s  a c t i o n  is 
mediated b u t  a p o s s i b l e  mechanism i s  t h e  e f f e c t  of l i t h i u m  on b r a i n  monoamine 
metabolism. 

I n  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e  metabolism of 5-hydroxytryptamine (5-HT) was 
examined by measuring t h e  amount o f  l a b e l l e d  5-HT recovered from mice b r a i n s  
(Simmonds, 1970) UP to  1 2 0  minutes a f t e r  i n t r a v e n t r i c u l a r  i n j e c t i o n  of 
5 p C i  3H-5-HT ( g e n e r a l l y  label led. ,  13.7 ci/mmol) i n  2 0  p 1  of normal s a l i n e .  
Groups of mice had been p r e v i o u s l y  t r e a t e d  f o r  3 days w i t h  l i t h i u m  carbonate  
2 mEq/kg o r  a s imi la r  volume of  normal s a l i n e ,  i . p .  twice d a i l y .  The 
3H-L-tryptophan remaining i n  mice b r a i n  up t o  1 2 0  minutes  a f t e r  in t ravenous  
i n j e c t i o n  o f  25 U C i  3H-L-tryptophan ( g e n e r a l l y  l a b e l l e d  7.0 C i / m m o l )  w a s  a l s o  
measured (Schubert and o t h e r s ,  1970) i n  l i t h i u m  carbonate  t r e a t e d  and 
c o n t r o l  mice. The r e s u l t s  are summarised i n  T a b l e s  1 and 2. 
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Table 1. Label led 5-HT i n  m i c e  b r a i n  a t  i n t e r v a l s  a f t e r  i n j e c t i o n  o f  3H-5-HT 

pmol 3H-5-HT p r e s e n t  

Treatment 0 min 60 min 120 min 
+ 5.75 - 0.76 + 

Lithium carbonate  11.59 - 0.52 5.97 - 0.67 2.15 - 0.27 
Normal s a l i n e  12 .18  0.50 9.33 f 0.55 

S i g n i f i c a n c e  of Di f fe rence  N.S. P < 0.01 P < 0.01 

Table  2.  Label led t ryptophan  i n  mice b r a i n  a t  i n t e r v a l s  a f t e r  i n j e c t i o n  o f  
3H-L-tryptophan 

pmol 3H-L-tryptophan p r e s e n t  

Treatment  0 min 30 min 60 min 1 2 0  rnin 

Normal s a l i n e  6.40 - 0.31 1.83 f 0.09 0.90 - 0.07 0 . 2 1  - 0.06 
Lithium carbonate  6.81 2 0.30 0.91 - 0.10 0.59 0.09 0 . 1 2  2 0.03 
S i g n i f i c a n c e  of Di f fe rence  N.S. P < 0.001 P < 0.05 N.S. 

N.S. no t  s i g n i f i c a n t .  A l l  f i g u r e s  are means - s . e . m .  of 6 observa t ions .  

Frow t h e  r e s u l t s  t h e  3H-5-HT p r e s e n t  i n  mice b r a i n  a f t e r  i n j e c t i o n  o f  l a b e l l e d  
5-HT is  s i g n i f i c a n t l y  less i n  l i t h i u m  t r e a t e d  mice a f t e r  60 minutes  and 1 2 0  
minutes .  A s i g n i f i c a n t  d i f f e r e n c e  e x i s t s  between c o n c e n t r a t i o n s  of 3H-L- 
t ryp tophan  a t  30 and 60 minutes  a f t e r  i n j e c t i o n  of l a b e l l e d  L-tryptophan. 
r e s u l t s  sugges t  an i n c r e a s e d  metabolism and turnover  of  b r a i n  5-HT i n  t h e  
presence  of l i t h i u m  carbonate ,  which suppor ts  s i m i l a r  f i n d i n g s  i n  a prev ious  
work (Shaw and R a t c l i f f e ,  1976) .  I t  may be  t h a t  t h e  c l i n i c a l  e f f e c t  of  l i t h i m  
is  e x e r t e d  t o  some e x t e n t  by t h i s  modi f ica t ion  o f  b r a i n  5-HT metabolism. 
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