
CHAPTER I
INTRODUCTION

In te rn a t io n a l A s s o c ia t io n  fo r  the  S tu d y  o f  P a in  ( IA P A )  d e f in ite  the  
w o rd  “ P a in ”  is  an  u n p le a s a n t se n so ry  and  e m o t io n a l e x p e r ie n c e  a ssoc ia ted  

w ith  a c tu a l o r  p o te n t ia l t is s u e  dam age , o r d e sc r ib e  in  te rm  o f  su ch  dam age .

T h e  se n sa tio n  o f  p a in  g e n e ra lly  depends o n  th e  a c t iv a t io n  o f  a se t o f  
n e u ra l p a th w a y s  (K e r r ,  1975 ; P e r l, 1971). T hese  p a th w a y s  in c lu d e  p r im a ry  
a ffe re n t f ib e rs  th a t te rm in a te  d is ta l ly  in  n o c ic e p to rs . T h e  a c t iv i t y  e v o k e d  in  
n o c ic e p to rs  is  t ra n s m it te d  to  th e  c e n tra l n e rv o u s  s ys tem  w h e re  i t  a c tiv a te s  

n e u ra l c ir c u its  in  th e  s p in a l c o rd  o r  in  the  t r ig e m in a l n u c le i. A s c e n d in g  tra c t  

c e lls  th e n  t ra n s m it  in fo n n a t io n  c o n c e rn in g  th e  n o x io u s  s t im u l i  to  th e  b ra in  
s tem , th a la m u s , a nd  c e re b ra l c o r te x  fo r  sen so ry  p ro c e s s in g . P a in  can  be  

d is t in g u is h e d  in to  a cu te  p a in  and  c h ro n ic  p a in  due to  th e ir  d e f in i t io n s  as 
fo l lo w s . A c u te  p a in  re su lts  f r o m  a c t iv a t io n  o f  n o c ic e p to rs  and  th e  c e n tra l 
p a th w a y  in to  w h ic h  th e y  fe ed  and  can  u s u a lly  are m ana g e d  e f fe c t iv e ly  b y  

m e d ic a l o r  s u rg ic a l m eans  ( W i l l i s  W D  Jr, 1985 ), w h i le  c h ro n ic  p a in  re su lts  

f r o m  in ju r y  to  th e  n e rv o u s  sys tem . T h is  ty p e  o f  p a in  and  th a t p ro d u c e d  b y  
p ro lo n g e d  in p u t  f r o m  n o c ic e p to rs  d i f f e r  f r o m  acu te  p a in . C h ro n ic  p a in  m a y  
depend  u p o n  a lte ra t io n s  in  the  w a y  the  c e n tra l n e rv o u s  s y s tem  p rocesses  
in fo rm a t io n  ( W i l l i s  W D  Jr, 1985 ). P a th o p h y s io lo g ic a l m e c h a n ism  

u n d e r ly in g  th e  d e v e lo p m e n t o f  c h ro n ic  p a in  is  c o m p le x . A m o n g  se ve ra l 
changes in  s o m a to se n s o ry  s ys tem , s e n s it is a t io n  o f  c e n tra l n e u ro n s  ( k n o w n  as 
c e n tra l s e n s it is a t io n )  is  re ga rd ed  as the  m o s t im p o r ta n t m e c h a n ism  
c o n tr ib u t in g  to  th e  d e v e lo p m e n t o f  c h ro n ic  and  p e rs is te n t p a in . T he
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m o le c u la r  cascade  u n d e r ly in g  th is  e v e n t re q u ire s  th e  in te ra c t io n  o f  se ve ra l 

t ra n s m itte rs , th e ir  re ce p to rs  and  re la te d  in t r a c e l lu la r  m essenge rs .

I t  is  k n o w n  th a t s e ro to n in  (5 -h y d ro x y t r y p ta m in e , 5 -H T )  p la y  a c r i t ic a l  
ro le  in  c e n tra l p a in  c o n tro l c ir c u it .  In  th e  c e n tra l n e rv o u s  s ys tem , th e  5 - 
H T e rg ic  n e u ro n s  are c o n ce n tra te d  in  the  m id l in e  b ra in s te m  n u c le a r  c o m p le x  

k n o w n  as ra ph e  n u c le i.  T h is  lo n g  b ra in s te m  n u c le a r c o m p le x  e x te n d s  f r o m  

m e se n ce p h a lo n  to  m e d u lla ry  le v e l. R o s tra l raphe  n u c le i,  i.e . n u c le u s  raphe  
d o rs a lis  sends th e  u p -w a rd  p ro je c t io n  to  se ve ra l c e re b ra l c o r t ic a l areas  
in c lu d in g  som a to se n s o ry  c o r te x  as w e l l  as a n u m b e r o f  s u b c o r t ic a l s tru c tu re s  

w h i le  th e  ca u da l n u c le a r  g ro u p s  i.e . n u c le u s  raphe  m agnu s  p ro je c ts  th e ir  
d e s ce nd in g  a xo n s  to  te rm in a te  in  s p in a l c o rd . B o th  a s ce n d in g  and  

de sce nd in g  p ro je c t io n  are im p o r ta n t pa rts  o f  the  c e n tra l p a in  c o n tro l sys tem

U n t i l  re c e n t ly , i t  has been  b e lie v e d  th a t 5 -H T 2 re c e p to r  has m in o r  ro le  
in  n o c ic e p t iv e  p ro ce ss in g . T h is  c o n c lu s io n  has been  d ra w n  f r o m  th e  f in d in g s  

th a t o n ly  s m a ll n u m b e rs  o f  th is  re c e p to r a re  e xp re ssed  in  the  s p in a l d o rsa l 
h o rn . T h is  v ie w  has been  re c e n t ly  ch a nged  based  on  som e p e r t in e n t. T he  

d e m o n s tra t io n  o f  th is  re c e p to r  in  n o c ic e p t iv e -m o d u la t in g  areas, i.e . 
p e r ia q u id u c ta l g re y  (P A G ) , n u c le u s  raphe , e tc . re f le c ts  its  in v o lv e m e n t in  the  
p rocess . E x p e r im e n ts  in  a n im a ls  s h ow ed  th a t the  e x p re s s io n  o f  th is  re c e p to r  
can  be  u p -re g u la te d  in  p a in fu l c o n d it io n s , e ith e r b y  c h e m ic a l ly  in d u c e d  
p e r ip h e ra l t is s u e  in f la m m a t io n  o r  in ju r ie s  to  the  p e r ip h e ra l n e rve . T h e  a rea  

o f  re c e p to r  u p - re g u la t io n  in v o lv e s  sp in a l d o rsa l h o rn . C l in ic a l ly ,  5 -H T 2 

re c e p to r  u p - re g u la t io n  has b een  re p o r te d  in  som e c o n d it io n s , e .g . a n a lg e s ic -  
in d u c e d  tra n s fo rm e d  m ig ra in e  (S r ik ia tk h a c h o m , 1998 ), e tc . I t  is  in te re s t in g  
th a t th e  sta te  o f  re c e p to r  u p - re g u la t io n  u s u a lly  c o in c id e s  w i t h  lo w  s e ro to n in  
s ta tu ร. S in ce  a c t iv a t io n  o f  th is  re c e p to r  u s u a lly  causes e x c ita to r y  e f fe c t  o n
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p o s t-s y n a p tic  c e lls , an  in c rea se  in  its  e x p re s s io n  in  n o c ic e p t iv e  p a th w a y  m a y  
c o n tr ib u te  to  th e  p ro -n o c ic e p t iv e  state.

E v e n  th o u g h t, se ve ra l s tu d ie s  a b o u t 5-HT2A re c e p to r  h a d  been  done , the  

e xa c t ro le  o f  th is  re c e p to r  in  m o d u la t io n  o f  p a in  (n o c ic e p t io n )  s t i l l  d is p u te d .

T h is  s tu d y  w as  p e r fo rm e d  to  in v e s tig a te  (1 )  th e  ro le  o f  5 -H T 2A re c e p to r  

in  c h ro n ic  p a in  m o d e l as w e l l  as th e  d e v e lo p m e n t o f  c h ro n ic  p a in  s ta te  (2 )  
the  e f fe c t o f  5 -H T  d e p le t io n  o n  th e  changes o f  p a in  se n sa tio n  in c lu d in g  ro le  
o f  5 - H T 2a  re c e p to r  as w e l l.
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