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RELEASE OF AN AGGREGATING SUBSTANCE BY HUMAN P L A T E L E T S  I N  RESPONSE 
TO PHORBOL-ESTER S T I M U L A T I O N  

Mary Edwards, J. Westwick and F.J .  Evans, Department of Pharmacognosy, The School 
of Pharmacy, 29-39, Brunswick Square, London W C l N  1AX and the  Thrombosis Research 
U n i t ,  King's College Hospi ta l  Medical School, London SE5. 

The tumour-promoter, tetradecanoylphorbolacetate (Zucker e t  a 1  1974) and s e v e r a l  
12-deoxyphorbol-esters (Westwick e t  a1 1980) induce i r r e v e r s i b l e  aggregat ion of 
human blood p l a t e l e t s  a t  nanomolar concent ra t ions .  
p r imar i ly  mediated by PG-endoperoxides, thromboxane-A2 o r  ADP (Williamson e t  a1 
1981). 12-DPPA (12-deoxyphorbolphenylacetate) has an immediate and d i r e c t  e f f e c t  
upon p l a t e l e t s ,  inducing aggregat ion i n  a s t r u c t u r a l l y  s p e c i f i c  manner 
(ED5o 0.6 p). This e f f e c t  i s  followed by an i n d i r e c t  a c t i o n  involv ing  a 
s i g n i f i c a n t  r e l e a s e  r e a c t i o n  from the dense granules  of p l a t e l e t s  toge ther  with 
the r e l e a s e  of a t r a n s f e r a b l e  aggregat ing substance (TAS). A s  p a r t  of t h e  
i n v e s t i g a t i o n s  i n t o  12-DPPA induced p l a t e l e t  aggregat ion we have s t u d i e d  t h e  
p r o p e r t i e s  of TAS. 

Human blood p l a t e l e t  r i c h  plasma (PRP), p l a t e l e t  poor plasma (PPP) p r e p a r a t i o n  and 
the measurement of aggregat ion induced by 12-DPPA were c a r r i e d  o u t  a s  prev ious ly  
descr ibed  (Williamson e t  a1 1981). TAS r e l e a s e  from p l a t e l e t s  was i n v e s t i g a t e d  by 
removing 100 pl of donor p l a t e l e t  suspension a f t e r  12-DPPA induced aggregat ion 
(0.86 p) and adding i t  t o  400 wl of f r e s h  r e c i p i e n t  PRP. The doses of 12-DPPA 
t r a n s f e r r e d  i n  these  experiments were too low t o  cause the r e s u l t a n t  p l a t e l e t  
aggregat ion.  TAS appeared i n  the p l a t e l e t  suspension between 30 and 60 seconds 
a f t e r  the  12-DPPA i n t e r a c t i o n  w i t h  p l a t e l e t s  and was m a x i m a l  w i t h i n  4 mins. bu t  
was s t i l l  p r e s e n t  10 mins. l a t e r  (Table 1). 

TABLE 1 

RATE OF APPEARANCE OF TAS AFTER 12DPPA 
INITIATED PLATELET AGGREGATION TAS was not  p l a t e l e t  bound b u t  was 

This  aggregat ion i s  not  

Whils t  aggregat ion w a s  a p r e r e q u i s i t e  
f o r  TAS product ion,  doses of  12-DPPA 
which induced minimal p l a t e l e t  
aggregat ion s t i  11 i n i t i a t e d  i t s  re lease .  

found i n  the  plasma and proved t o  be 

degradat ion occurr ing  w i t h i n  30 mins, 

s t i l l  p r e s e n t  a f t e r  1 h r .  Both the 

s t a b l e  a t  37OC wi th  no apprec iab le  

some of the  aggregat ing a c t i v i t y  was 

product ion and aggregat ion caused by 

-~ 

4 7mm 
3 7mm 

TAS was i n h i b i  ted-by  phospholipase-A 
i n h i b i t o r s ,  membrane s t a b i l i s e r s  an% 
s e l e c t i v e  i n h i b i t o r s  of calmodulin/ 
Ca++ binding.  TAS product ion was a l s o  
a f f e c t e d  by CP/CPK (an ADP degrading 
enzyme) and indomethacin b u t  no t  by 

oxygenase and lipoxygenase enzymes. 

TAS was blocked by an i n h i b i t o r  of 
Ca++ membrane movement, CP/CPK and 
p a r t l y  by indomethacin and phenidone. 

phenidone which i n h i b i t s  bo th  cyclo- 

The aggregat ion of p l a t e l e t s  induced by 

The p r e c i s e  mechanism of 12-DPPA induced aggregat ion i s  unknown but  a v a i l a b l e  
evidence i n d i c a t e s  t h a t  12-DPPA has  a s t r u c t u r a l l y  s p e c i f i c  primary e f f e c t  upon 
p l a t e l e t  membranes, p o s s i b l y  a t  a receptor  s i t e ,  followed by a secondary i n d i r e c t  
a c t i o n  involv ing  the  r e l e a s e  of TAS toge ther  with dense granule  conten ts  of 
p l a t e l e t s  . 
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