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AGGREGATION I N  T H E  R A T  
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I n  v i t r o ,  c o l l a g e n  w i l l  a g g r e j a t e  p l a t e l e t s  and indomethacifl w i l l  completely 
i n h i b i t  t h i s  aggrega t ion .  S i n c e  indomethacin p r e v e n t s  t h e  s y n t h e s i s  o f  t h e  
p o t e n t  aggrega t ing  a g e n t s ,  p r o s t a g l a n d i n  112 and thromboxane A,, it i s  suggested 
t h a t  c o l l a c e n  a c t s  by inducing  t h e  s y n t h e s i s  of  t h e s e  s u b s t a n c e s .  The Technicon 
Autocounter  i s  a n  automated system f o r  count ing  p l a t e l e t s  and h a s  been modified, 
t o  provide  an i n  v i v o  method f o r  t h e  s tudy  o f  i n t r a v a s c u l a r  p l a t e l e t  aggrega t ion  
wi thout  t h e  i n t e r f e r e n c e  o f  an a n t i c o a g u l a n t  (Smith & F r e u l e r ,  1973). 
Nale rats were a n a e s t h e t i s e d  w i t h  pentobarb i tone  (60 mg/kg IP). The t r a c h e a  
and j u g u l a r  v e i n  were cannula ted .  
withdrawn blood t o  be c i t r a t e d ,  w a s  i n s e r t e d  i n t o  t h e  c a r o t i d  a r t e r y  and t h e  
blood w a s  t h e n  pumped through t h e  Counter t o  Give a cont inuous  p l a t e l e t  count  
on p r e - c a l i b r a t e d  c h a r t  paper .  

Adenosine diphosphate  (ADP) and c o l l a g e n  both cause p l a t e l e t  ngly-egation i n  v ivo  
and produce dose-dependent f a l l s  i n  t h e  c i r c u l a t i n g  p l a t e l e t  c o u n t .  Indomethacin 
w a s  found p a r t i a l l y  t o  i n h i b i t  col lagen-- induced i n t r a v a s c u l a r  aggr  
c o l l a g e n ,  40 w/kg, w a s  used t h e  naxinun i n h i b i t i o n  w a s  52.2 + 1. 
d mg/kg indor.iethacin and 3 . 5  _+ 2.3;; a t  4 m&/kC. A t  a dose o f  b0 ug/kg c o l l a g e n ,  
t h e  maxiLiun i n h i b i t i o n  w a s  o n l y  33.7 .+. l.d$ with  indomethacin (4 m.g/&T) w h i l s t  a t  
d mg/kg it w a s  53.4 2 1.4$. Indomethacin (0 ng/kc) d i d  not  i n h i b i t  ADP (25 ug/  
kg/min for 2 minutes)  -induced aggrega t ion .  Adenosine (0.25 mg/l:&/min f o r  10 
minutes)  i n h i b i t e d  AD?-induced b u t  not  col lagen-- induced a g g r e g a t i o n .  Tdethy- 
s e r g i d e  (20 ug/kg)  had no e f f e c t  on collagen- induced a g g r e g a t i o n  b u t  i n h i b i t e d  
5-HT-induced a g g r e g a t i o n .  

T h i s  s tudy  has  shown t h a t  indomethacin i n h i b i t s  low dose col lagen-- induced 
aggrega t ion  more t h a n  it i n h i b i t s  h i g h  dose col lagen-induced a g g r e g a t i o n ,  and. 
t h a t  on ly  p a r t i a l  i n h i b i t i o n  o c c u r s .  This  sugges ts  t h a t  c o l l a g e n  e x e r t s  i t s  
pro-aggregatory e f f e c t  by more t h a n  one pathway. It may b e  t h a t  i n  v ivo  indo- 
methacin o p e r a t e s  i n  a r e v e r s i b l e  manner and i s  bound t o  albumin ( A l i  & IlcDonald, 
1900). iiowever, Huzoor-Akbar and A r d l i e  (1978) and Best  e t  a1 (1980) have 
produced evidence t h a t  i n  v i t r o  low dose c o l l a g e n  and thrombin o p e r a t e  v i a  a 
thromboxane dependent pathway w h i l s t  a t  h igher  doses  a thronboxane independent 
pathway a l s o  o p e r a t e s .  Kinlough-Rathbone e t  n l  (1977) suG&ests a t h i r d  pathway 
e x i s t s  i n  thrombin-induced a g g r e g a t i o n .  I n  t h i s  s t u d y ,  ev idence  for t h e  
involvement of  ADP and 5-hT i n  col lagen-induced aggrega t ion  has  not  been 
o b t a i n e d .  Using t h e  calcium ionophore ,  A23,llr7, Kinlough-Rathbone e t  a1 (1975) 
have found t h a t  c a l c i m  i o n  has  a d i r e c t  e f f e c t  on p l a t e l e t  aggrega t ion  indepen- 
d e n t  of t h e  p l a t e l e t  r e l e a s e  r e a c t i o n  and p r o s t a g l a n d i n  s y n t h e s i s .  It may be 
t h a t  c o l l a g e n ,  i n  v i v o ,  e x e r t s  p a r t  o f  i t s  e f f e c t  through a t h i r d  pathway which 
i n v o l v e s  calcium i o n  and on i n f u s i o n ,  t r i s o d i u n  c i t r a t e  (0.5 ng/kz /n in  for 15 
minutes)  w a s  found t o  i n h i b i t  col lagen-induced aggreEat ion .  

F u r t h e r  work i s  i n  proLress  t o  show t h e  involvement of  calcium i n  colla(;en-- 
induced i n t r a v a s c u l a r  p l a t e l e t  ag:i;regation. 
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