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Phorbol es te rs  have been reported t o  induce a v a r i e t y  o f  b i o l o g i c a l  ac t ions  i nc -  
l ud ing  tumour promotion, mitogenesis and p l a t e l e t  aggregation (Evans 1986). 
response t o  many hormones and neuro t ransmi t te rs  phosphol ip id metabolism i s  stimu- 
l a ted ,  generat ing t v o  second messengers, 1 ,2 -d iacy lg lycero l  (DAG) and i n o s i t o l  '+ 
trisphosphate.  
from i n t e r n a l  stores,  wh i le  DAG i s  the endogenous a c t i v a t o r  o f  the Ca and phos- 
p h o l i p i d  dependent p r o t e i n  kinase C (PKC). 
phosphorylates a number o f  p ro te ins ,  a mechanism which has emerged as the most 
important i n  the covalent regu la t i on  o f  enzyme a c t i v i t y .  Phorbol es te rs  subs t i -  
t u t e  f o r  DAG as a c t i v a t o r s  o f  t h i s  p r o t e i n  kinase. 
We have s tud ied  a range o f  s t r u c t u r a l l y  r e l a t e d  phorbols with d iverse  b i o l o g i c a l  
a c t i v i t i e s  f o r  t h e i r  e f f e c t s  on p r o t e i n  phosphorylat ion i n  i n t a c t  GH 
These c e l l s  are a r a t  p i t u i t a r y  c e l l  l i n e ,  which, i n  response t o  thy2ot rop in -  
re leas ing  hormone, shows s t imu la t i on  o f  phosphol ip id turnover and p r o l a c t i n  
secret ion.  
b i o l o g i c a l  a c t i v i t y  
var ious t imes w i t h  "P-orthophosphate (100pCi/ml). 
5 minutes p r i o r  t o  the te rmina t ion  o f  the l a b e l l -  
i n g  per iod,  c e l l s  were s t imu la ted  w i t h  doses of the 
phorbols known t o  produce between 50 and 100% 
s t i m u l a t i o n  o f  PKC ( E l l i s  e t  a l ) .  A f te r  washing, 
c e l l s  were homogenised and cent r i fuged a t  100,OOOg 
t o  y i e l d  c y t o s o l i c  and membrane f rac t i ons .  Sodium 
dodecyl sulphate polyacrylamide g e l  e lec t rophores is  
was performed on bo th  f r a c t i o n s  t o  separate the 
p ro te ins  by t h e i r  molecular weights, and subse- 

uent ly ,  ge ls  were autoradiographed a t  -7OOC. 

I n  

The l a t t e r  i s  be l ieved t o  be involved i n  the m o b i l i s a $ p n  o f  Ca 

Fol lowing ac t i va t i on ,  t h i s  enzyme 

c e l l s .  

We are c o r r e l a t i n g  the phosphorylat ion o f  p a r t i c u l a r  p ro te ins  w i t h  the 
Quiescent GH3 c e l l s  were incubated f o r  f the  phorbol es te rs .  
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0 g2P incorpora t ion  i n t o  p ro te ins  was measured by 

densi tometr ic scanning. We have shown t h a t  t e t r a -  
decanoylphorbolacetate (TPA), a phorbol  es te r  w i t h  
a wide range o f  b i o l o g i c a l  ac t ions  i nc lud ing  tumour 
promotion, s t imu la ted  32P incorpora t ion  i n t o  many 
p ro te ins  (Fig.1). 
mimicked by Sapintoxin A (SAP A) a pro-inflammato- 
r y  phorbol which i s  a potent a c t i v a t o r  o f  PKC. 
However, 12-deoxyphorbolphenylacetate acetate 

phorbol, showed a marked reduc t ion  i n  the  phos- 
pho ry la t i on  o f  p ro te ins  i n  the 120-130KDa range as 
w e l l  as the major band a t  28-30KDa. 
DOPPA s t i l l  ac t i va tes  PKC ( E l l i s  e t  a l ) .  
From these r e s u l t s ,  one can co l r l uue  t h a t  pliorbol 
esters  w i t h  diverse b i o l o g i c a l  a c t i v i t i e s  d i f f e r e n t i a l l y  s t imu la te  p r o t e i n  phos- 
phory la t ion .  
vate PKC, or t h a t  they are ac t i ng  a t  more than one s i t e  on the enzyme. 
i v e l y ,  va r ia t i ons  i n  the uptake o f  the phorbol  es te rs  due t o  t h e i r  d i f f e r e n t  
l i p o p h i l i c i t i e s ,  or  d i f f e r e n t i a l  s t i m u l a t i o n  o f  the turnover induced by the 
phorbol  es te rs  w i t h i n  the c e l l s  could a l so  lead t o  changes i n  p r o t e i n  phosphory- 
l a t i o n .  
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These r e s u l t s  were l a r g e l y  

(DOPPA),a non-promoting, non-p late le t -aggregat ing MOLECULAR WEIGHT ( KDa) 
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This would imply t h a t  the phorbol  es te rs  do no t  exc lus i ve l y  a c t i -  
A l te rna t -  




