
A C I R C A D I A N  RHYTHM I N  5-HYDROXYTRYPTOPHAN D E C A R B O X Y L A S E ?  

F. Brown, Jane Nicholass  and P.H. Redfern, School of Pharmacy & Pharmacology, 
Univers i ty  of Bath, Claver ton  Down, Bath BA2 7AY,  U . K .  

A 24 hour v a r i a t i o n  i n  b r a i n  c o n c e n t r a t i o n s  of 5-hydroxytryptamine (5-HT) is 
w e l l  recognised and d i s r u p t i o n  o f  t h i s  rhythmic v a r i a t i o n  has  been implicated 
i n  t h e  underlying b iochemis t ry  o f  endogenous depress ion .  The mechanisms 
r e s p o n s i b l e  f o r  r e g u l a t i n g  5-HT c o n c e n t r a t i o n s  over  24 hours  are less c l e a r l y  
understood a l though m o s t  a v a i l a b l e  evidence sugges ts  t h a t  i n  t h e  r a t  b r a i n  
e i t h e r  enzymatic hydroxylat ion o r  uptake of t ryptophan (TRY) provides  t h e  
endogenous r e g u l a t i o n .  

Pre l iminary  f i n d i n g s  i n  our  l a b o r a t o r y  i n d i c a t e d  a 24 h rhythm i n  5-hydroxy- 
t ryptophan (5-HTP) decarboxylase a c t i v i t y  ( H i l l i e r  & Redfern 1976) .  Kine t ic  
s t u d i e s  on 5-mP decarboxyla t ion  were t h e r e f o r e  undertaken.  
f r o m  r a t s  k i l l e d  a t  t w o  c l o c k  hours  corresponding t o  t h e  peak and trough of 
t h e  decarboxylase a c t i v i t y  o b t a i n e d  i n  t h e  previous work. 
i n  a g l a s s  homogenizer ( c l e a r a n c e  .Ol") t o  form a synaptosome suspension. 
Homogenates were c e n t r i f u g e d  a t  1500g f o r  10 min, t h e  s u p e r n a t a n t  Col lec ted  and 
d i l u t e d  (1 v o l  + 3 v o l s  0.32M s u c r o s e ) ,  and l m l  of t h i s  p r e p a r a t i o n  w a s  made up 
t o  2.21111 t o  form t h e  f i n a l  incubat ion  mixture .  
p a r g y l i n e  and 1.82 x 10 5M pyr idoxal  phosphate adjuste! t o  p H  8.0 w i t h  phosphate 
b u f f e r .  
5-HTP. The incubat ion  was t h e n  allowed t o  proceed for 15 rnin and stopped with 
O.lml of 4N s u l p h u r i c  a c i d .  5-HT was e x t r a c t e d  and assayed by adapt ing  t h e  
method descr ibed  by Snyder & o t h e r s  (1965). T h i s  involved a n  o r g a n i c  s o l v e n t  
e x t r a c t i o n  followed by f l u o r i m e t r i c  de te rmina t ion  of 5-HT. Any small amount 
of  s u b s t r a t e  t h a t  might  be e x t r a c t e d  does n o t  i n t e r f e r e  as it y i e l d s  only  2% 
of t h e  f luorescence  of 5-HT. 

Bra ins  were taken 

Bra ins  were homogenized 

T h i s  conta ined  0.45 x 10 'M 

The mixture  w a s  p re incubated  f o r  10 min a t  37 C b e f o r e  a d d i t i o n  of  the  

The experimental  d a t a  were d isp layed  i n  t h e  t r a d i t i o n a l  form of  Lineweaver-Burk 
p l o t s  f o r  t h e  t w o  c lock  hours  and were a l s o  analysed s t a t i s t i c a l l y  by f i t t i n g  
r e c t a n g u l a r  hyperbolae us ing  a maximum l i k e l i h o o d  computer program (MLP, Ross and 
o t h e r s  1 The Km and Vmax v a l u e s  are shown i n  T a b l e  1. The s t a t i s t i c a l  a n a l y s i s  
showed a h ighly  s i g n i f i c a n t  s e p a r a t i o n  between t h e  l i n e s  b u t  no  s i g n i f i c a n t  
d i f f e r e n c e  between t h e i r  s lopes .  The f u n c t i o n a l  s i g n i f i c a n c e  of this observed 
d i f f e r e n c e  f o r  t h e  r a t e  of 5-HT s y n t h e s i s  i n  rat  b r a i n  can o n l y  be assessed  
a f t e r  measurement of  t ryptophan 5-hydroxylase a c t i v i t y  under s i m i l a r  
c i rcumstances.  

Table  1. 

Clock hour VmaX Km 

05.00 0.510 umol gI:hI: 1.39 x 1015M 
17.00 0.465 pmol g h 1 .28  x 10 5M 
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