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PLASMA FREE AND T O T A L  TRYPTOPHAN : CHRONOPHARMACOLOGICAL E F F E C T S  
OF A N T I D E P R E S S A N T  DRUGS 

K.F. Mar t in  & P.H. Redfern,  Pharmacology Group, School of Pharmacy and 
Pharmacology, U n i v e r s i t y  of Bath,  Bath,  BA2 7AY. 

It has  been r e p o r t e d  t h a t  d e p r e s s i v e  i l l n e s s  i s  a s s o c i a t e d  w i t h  d i s t u r b a n c e s  of 
c i r c a d i a n  rhythms (e.g P f l u g  e t  a 1  1976) and i t  h a s  f u r t h e r  been shown t h a t  
a l t e r e d  24 hour rhythms o f  i n d o l e s  are t o  be found i n  bo th  u n i p o l a r  and b i p o l a r  
d e p r e s s i v e  p a t i e n t s  (Wirz-Just ice  1978):  I n  l i n e  w i t h  t h e s e  o b s e r v a t i o n s  w e  
have p r e s e n t e d  d a t a  showing t h a t  a n t i d e p r e s s a n t  d rugs  a r e  c a p a b l e  o f  modulat ing 
t h e  normal d i u r n a l  rhythms i n  t ryp tophan  (TRY) and 5-hydroxytryptamine (5-HT) 
c o n c e n t r a t i o n s  i n  t h e  ra t  b r a i n  (Mart in  & Redfern 1982) .  Because we observed 
g r z a t e r  e f f e c t s  on b r a i n  TRY than on b r a i n  5HT rhythms, t h e  i n f l u e n c e  o f  a n t i -  
d e p r e s s a n t  drugs on d i u r n a l  v a r i a t i o n  i n  a v a i l a b i l i t y  o f  plasma TRY h a s  now been 
i n v e s t i g a t e d .  

Male Wistar r a t s  ( U n i v e r s i t y  o f  Bath s t r a i n ) ,  150-200g, housed i n  groups o f  6 f o r  
14  days  on a 12:12h L:D l i g h t i n g  regimen ( l i g h t s  on 0600h).  
clomipramine HC1 o r  z i m e l i d i n e  diHCl (200 mg-11) was  a d m i n i s t e r e d  v i a  t h e  
d r i n k i n g  water. A f t e r  2 o r  14  days ,  groups o f  anilnals were k i l l e d  by d e c a p i t a t i o n  
a t  0100, 0700, 1300 and 1900 hour s  and t h e  b lood  c o l l e c t e d  i n t o  hepa rn i sed  tubes .  
Plasma samples were o b t a i n e d  by c e n t r i f u g a t i o n  a t  2000g f o r  10 minu tes .  F r e e  TRY 
w a s  s e p a r a t e d  by t h e  method o f  Bloxham E t  a 1  (1979) immediately a f t e r  c o l l e c t i o n  
and f r o z e n  a t  -2OOC as were samples of whole plasma f o r  e s t i m a t i o n  of t o t a l  TRY. 
Trytophan was determined f l u o r i m e t r i c a l l y  by t h e  method of Bloxham & Warren 
(1974).  

A s  expec ted ,  i n  c o n t r o l  an ima l s ,  plasma l e v e l s  of bo th  f r e e  and t o t a l  TRY showed 
a s i g n i f i c a n t  d i u r n a l  v a r i a t i o n ,  h i g h e s t  l e v e l s  o c c u r r i n g  a t  0700h. A s  can  be 
seen  from Tab le  1, imipramine tended t o  lower f r e e  TRY l e v e l s  a f t e r  bo th  2 and 
14 days ,  r e s u l t i n g  i n  a n  a p p a r e n t  a b o l i t i o n  o f  t h e  normal rhythm. The e f f e c t s  
o f  clomipramine and z i m e l i d i n e  were l e s s  marked a f t e r  2 days; a f t e r  14 days both 
d r u g s  s i g n i f i c a n t l y  i n c r e a s e d  f r e e  TRY l e v e l s  a t  1300h, a r e s u l t  which i s  
c o n s i s t e n t  w i t h  a s lowing of t h e  normal rhythm and consequent  d e l a y  i n  t h e  
appearance of t h e  peak. 

Table  1. 

Imipramine H C 1 ,  

0100 0100 1300 1900 

TRERTMENT 

C O N T E L  

IMIPPAMINE 2/7  

I F I P F A M I N E  14/7  

CLOMIT-=MINE 2/7 

C X M I P X U I N E  14/7 

ZIEIELI3INE 2/7  

Z I M E L I L I N E  1 4 / 7  

FREE 

4 . 2 7 2 0 . 2  3 

4 . 0 7 2 . 2 4  

3.6lL.11 

3 . 9 7 h . 1 8  

4 . 8 4 k . 0 9  

4 . 3 1 L . 3 3  

4 .24&.32 

TOTAL 

21 .3321.09  

1 7 . 3 4 L .  77 

23.76:l. 49 

2 2 . 6 i b .  12 

2 o . e s L . 8 4  

2 3 . 6 4 + 1 . 8 4  

2 1 . 7 7 t 1 . 1 0  

r n E  
5 . 1 4 5 . 2 4  

4 . 2 3 h .  11 

3 .  a&. 16 

4 . 0 3 h . 2 4  

5 . 2 7 5 . 1 6  

5.7.L .18 

5. 5 7 L . 3 4  

TOTAL 

2 0 . 5 2 5 .  68 

1 5 . 2 7 ' d . 8 9  

2 3  . 0 7 h .  80 

2 3 . 8 1 z 1 . 8 1  

21.95:1.47 

2 4 . 1 8 t l . 4 3  

i 9 . 7 6 - 1 . 4 0  

FREE 

3.73; .35 

4 . 2 1 h . 2 6  

3 . 5 E b . 1 1  

3 . 3 4 - 3 . 1 9  

5 .  4 b . 0 6  

3 . 4 6 b . 1 6  

5 . 6 6 5 . 1 8  

+ 

D2TAL 

2 1 . 3 3 t l .  36 

17 . 0 9 z l .  14 

21.53:l. 87 

17.4Otl .09  

1E . 8 6 b . 1 1  

1 4 . 2 7 L . 5 3  

2 1 . 5 6 L  .94 

FREE 

4 . 0 1 L . 2 2  

4 . 0 7 b . 2 1  

3 . 4 C L .  18  

2.18-0.30 

4 . 3 2 L . 2 )  

4 . 1 5 b .  10 

+ 

3 . e s L  .48 

mAL 

1 6 . 2 9 b . 5 2  

1 8 . 2 6 - 1 . 1 0  

22 .39?2.15 
+ 

16.761-1.29 

1 9 . 5 2 - 0 . 7 0  

1 1 . 1 9 ~ 1  . E 5  

18.87-1.5 9 

+ 

concen t r a t ions  are express& as ug m l  plasma { (meanzs.e.m), rn=4.5 or 6 ,  1 
Thus, t h e s e  r e s u l t s  p r o v i d e  a d d i t i o n a l  ev idence  t h a t  t h e  a n t i d e p r e s s a n t  d rugs  

s t u d i e d  a r e  capab le  o f  a t t e n u a t i n g  o r  d e l a y i n g  normal d i u r n a l  rhythms,  and f u r t h e r  
sugges t  t h a t  p r e v i o u s l y  r e p o r t e d  changes i n  b r a i n  indoleamines may be p a r t l y  
mediated through a n  a c t i o n  on p r e c u r s o r  a v a i l a b i l i t y .  
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