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VARIATION WITH TIME OF DAY I N  SPECIFIC BINDING TO 5-HT1 RECEPTORS 
IN RAT CORTEX 

p. H. Redfern  and J a n e  Watton. Pharmacology Group, School of Pharmacy and 
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It is now c l e a r  t h a t  5-HT recep to r s  can be divided i n t o  two types, designated 5- 
HT1 and  5-HT2 on t h e  b a s i s  of b i n d i n g  s t u d i e s  by Peroutka  h Snyder  (1976). 
B e h a v i o u r s  evoked i n  r o d e n t s  by s t i m u l a t i o n  of  t h e  5-HT2 r e c e p t o r  d i s p l a y  a 
marked c i r c a d i a n  v a r i a t i o n  (Moser h Redfern ,  1984),  whereas t h e  r e s u l t s  Of 
s t i m u l a t i o n  of the  5-HT1 receptor  a r e  apparently immune t o  c i r cad ian  inf luence  
(Moser h Redfern, 1985). It seemed l i k e l y  that  lack of a c i r cad ian  rhythm i n  5- 
HT1-mediated behaviours reflected a simflar s t a b i l i t y  i n  receptor  s ens i t i v i ty .  
We have the re fo re  inves t iga t ed  the  binding c h a r a c t e r i s t i c s  of 5-HT1 recep to r s  i n  
rat co r t ex  a t  mid-dark and mid-light, time po in t s  corresponding t o  t h e  peak and 
trough i n  the rhythm of presynaptic 5-HT release. 

Homogenates of  c e r e b r a l  c o r t e x  i n  10  volumes  i c e - c o l d  0.32 M s u c r o s e  were 
p r e p a r e d  from male Wistar r a t s  housed under a 12:12 1 i g h t : d a r k  c y c l e  f o r  a t  
least 14 days before experiment. The homogenate was centifuged a t  1,000 g f o r  
10 min, and  t h e  r e s u l t i n g  s u p e r n a t a n t  a t  50,000 g f o r  10 m i n .  The p e l l e t  f rom 
t h i s  second cen t r i fuga t ion  was resuspended i n  10 volumes 50 m M  T r i s - H C l  buf fer  
(pH 7.5) before a 10 min incubat ion  a t  37O, t o  destroy endogenous 5-HT. After a 
f u r t h e r  cen t r i fuga t ion  a t  50,000 g, t h e  p e l l e t  was resuspended i n  s tandard  assay 
buf fer  (SOIJ M t r i s - H C 1  buffer,  pH 7.7, l o p  M pargyline,  0.1% ascorbic acid, 4 m M  
C a C 1 2 ,  0.1% BSA). I n c  b a t i o n  m i x t u r e s  c o n s i s t e d  of  0.8 m l  of t h e  membrane 

r e p a r a t i o n  (10 mg.ml-’) prewarmed t o  37O, and 0.1 m l  o f  v a r y i n g  d i l u t i o n s  of 
3H-5-HT ( s p e c i f i c  a c t i v i t y  14 C i . m l - I )  i n  10’5M 5-HT o r  0.1 m l  standard assay 
buffer. Incubation was stopped after 10 min by r ap id  f i l t r a t i o n  under vacuum 
through Whatman GF/B fi l ters.  After washing, and e x t r a c t i o n  f o r  a t  least 18 h, 
r a d i o a c t i v i t y  was measured by l i q u d  s c i n t i l l a t i o n  count ing .  Under these 
c o n d i t i o n s ,  s p e c i f i c  b i n d i n g  accoun ted  f o r  up t o  80% o f  t o t a l .  Disp lacement  
wi th  unlabelled 5-HT gave a n  IC50 value of 15 M; Scatchard p l o t s  i nd ica t ed  t h a t  

TABLE 1. Tab le  1 summar izes  t h e  r e s u l t s  o f  5 
co r t ex  Mid-light and Mid-dark. s epa ra t e  experiments i n  which the  

k i n e t i c s  of binding were compared a t  
Kd (nm) Bmax (pmoles g”) m i d - l i g h t  and mid-dark. There  is a 

highly s i g n i f i c a n t  d i f fe rence  between 
Mid-light Mid-dark Mid-light Mid-dark t h e  Kd va lues  measured mid-light and 

m i d - d a r k ;  Bmax v a l u e s  w e r e  n o t  
3.3 10.3 7 12 s i g n i f i c a n t l y  d i f f e r e n t .  Thus ,  
3.8 21 8 11.5 c o n t r a r y  t o  ou r  e x p e c t a t i o n ,  i t  i s  
3.2 11.4 9 13 poss ib l e  t o  demonstrate a time-of-day 
5.3 8 13.5 11.5 related v a r i a t i o n  i n  the  Kd of  5-HT1 
3.3 12.9 7 6.5 r e c e p t o r s  Whether t h i s  relates t o  a 

c i r c a d i a n  c h a n g e  i n  r e c e p t o r  
confo rma t ion ,  o r  w h e t h e r  b i n d i n g  is i n f l u e n c e d  by t h e  p re sence  of some 
modulating substance which persists i n  t h e  membrane prepara t ion  remains t o  be 
elucidated. If, however, t h i s  f i n d i n g  is confirmed, i t  means t h a t  we must look 
e l s e w h e r e  f o r  t h e  s i t e  of t h e  mechanism which e n s u r e s  t h a t  t h e  r h y t h m i c  
v a r i a t i o n  i n  5-HT release is n o t  re f lec ted  i n  a s imilar  v a r i a t i o n  i n  5-HT1- 
receptor  mediated behaviours 

t h e  binding s i t e s  cons t i t u t ed  a s i n g l e  popula P i o n  

3H-5HT binding i n  rat cerebra l  

Moser, P. C., Redfern; P. H. (1984). Psychopharmac. 56: 223 - 227. 
Moser, P. C., Redfern, P. H. (1985). Chronobiol. In t .  2: 235 - 238. 
Peroutka, S. J., Snyder, S. H. (1979). Mol. Pharmacol. 16: 687 - 699. 




