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F luo rescen t  p h o r b o l  e s t e r s  f rom t h e  f r u i t s  o f  t h e  p l a n t  Sapium ind i cum have been 
i s o l a t e d , c h a r a c t e r i s e d  and were c o l l e c t i v e l y  c a l l e d  t h e  Sap in tox ins .  Only Sap- 
i n t o x i n s  A,B and D were found t o  be pro- in f lammatory caus ing  erythema o f  mouse 
ea r  and aggrega t ion  of p la te le t s (Edwards  e t  a 1  1983). These a r e  t h e  on ly  n a t u r -  
a l l y o c o u r r i n g  f l u o r e s c e n t  p h o r b o l  e s t e r s  known t o  date,  a l t hough  semi -syn the t i c  
e s t e r s  have been produced (T ran  e t  a1  1984). 
The s tudy of p h o r b o l  e s t e r  b i n d i n g  has been l i m i t e d  t o  t h e  use o f  r a d i o l a b e l l e d  
e s t e r s ,  u s u a l l y  a t  t h e  C-20 h y d r o x y l  group. Th is  group i s  prone t o  exchange and 
i n  v i v o  l a b e l l i n g  o f  t h e  t i s s u e s  has r e q u i r e d  t h e  use o f  s e c t i o n i n g  f o l l o w e d  by 
autoradiography f o r  l o n g  p e r i o d s  o f  t ime(Wor1ey e t  a l ) .  The i d e n t i f i c a t i o n  o f  
t h e  p h o r b o l  e s t e r  r e c e p t o r  as p r o t e i n  k inase  C has l e d  t o  t h e  use o f  k inase  
a c t i v i t y  t o  i n d i r e c t l y  s tudy  p h o r b o l  e s t e r  b i n d i n g  (Castagna e t  a l ) .  Th i s  
r e c e p t o r  p r o t e i n  has been used i n  our  l a b o r a t o r i e s  t o  sc reen  a number o f  p h o r b o l  
and daphnane e s t e r s  ( E l l i s  e t  a l )  i n c l u d i n g  these f l u o r e s c e n t  e s t e r s ( F i g u r e  1). 
I n  v i v o  b i n d i n g  o f  these p h o r b o l  e s t e r s  was s t u d i e d  by u s i n g  f l uo resence  m ic ro -  
scopy w i th  t h e  f i b r o b l a s t  c e l l  l i n e  Swiss 3T3 and t h e  p i t u i t a r y  c e l l  l i n e  GH . 
I n  common w i th  t h e  i n  v i t r o  data,  f l uo rescence  was observed a t  t h e  c e l l  membz- 
anes and some i n  t h e  cytoso1,but  no n u c l e a r  f luorescence.  The l a b e l l i n g  o f  t he  
c e l l s  by t h e  i n a c t i v e  p h o r b o l  e s t e r s  S a p i n t o x i n  C and a-Sapin ine was inc reased  
i n  t h e  presence o f  TPA.  T h i s  e f f e c t  may be due t o  a change i n  membrane f l u i d i t y  
caused by u s i n g  1pM TPA. A t  t h e  same c o n c e n t r a t i o n  however,there was no change 
i n  f l uo rescence  o f  t h e  c e l l s  l a b e l l e d  wi th  t h e  more a c t i v e  e s t e r s .  Th i s  i s  a 
s i m i l a r  response t o  t h a t  found by Tran e t  a l ,  when c e l l s  were l a b e l l e d  with t h e  
semi -syn the t i c  e s t e r ,  Dansyl-TPA. 
F i g u r e  1 t a b l e s  t h e  a f f i n i t y  o f  these f l u o r e s c e n t  p h o r b o l  e s t e r s  fo r  p r o t e i n  
k inase  C by l i s t i n g  t h e  Ka f o r  a c t i v a t i o n  o f  t h e  kinase,as well as t h e  K i  f o r  
pho rbo l  d i b u t y r a t e  b ind ing .  This d a t a  compares well wi th  t h e  erythema and p l a t e -  
l e t  agg rega t ion  d a t a  of Edwards e t  a l ,  showing t h a t  s t r u c t u r a l  d i f f e r e n c e s  o f  t h e  
p h o r b o l  e s t e r s  a l t e r  b i o l o g i c a l  a c t i v i t y .  I t  would appear t h a t  th is  t r e n d  i s  
a l s o  f o l l o w e d  i n  c e l l  b i n d i n g  o f  these p h o r b o l  e s t e r s ,  w i th  t h e  e s t e r s  most 
a c t i v e  i n  t h e  i n  v i t r o  t e s t s  caus ing  t h e  h i g h e s t  c e l l u l a r  l a b e l l i n g ,  These f l u o r -  
escent  e s t e r s  a r e  a u s e f u l  probe t o  t h e  a c t i o n  o f  p h o r b o l  e s t e r s  i n  v i v o  and 
c o u l d  o f f e r  an a l t e r n a t i v e  t o  t h e  t r a d i t i o n a l  r a d i o c h e m i c a l  assays fo r  r e c e p t o r  
b ind ing .  

FIGURE 1 B i o l o g i c a l  a c t i v i t y  o f  Sap in tox ins ;  ( * induce erythema ) 

Compound Ka PKC a c t i v a t i o n  K i  PDB b i n d i n g  GH3/ 3T3 b i n d i n g  
Sap A * 76 nM 22 nM +++ 
Sap B * 15600 nM 750 nM ++ 
Sap C > l o 0  VM >lo WM -!- 

Sap D * 28 nM 1.5nM +++ 
a-Sap >lo0 pM > l o  pM + 
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