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Long- t e rm  effects e ~ the  p ro te in  kina~e C ac t iva t ing  p h o r b o l  ester,  T P A ,  o n  m t i c k - c e B  pro l i fe ra t i3n  a n d  insulin p roduc t ion  were inves t iga ted  
It ~ a s  found  t ha t  ~-cell  repl ica t ion and  long- te rm insul in  secret ion were e n h a n c e d  in - i 'PA-treated islets. Th i s  was  not  accompan ied  by  a 
c o r r e s p o n d i n g  increase  in (pro) insul in  b iosynthes is ,  p re sumab ly  c o n t r i b u t i n g  to the  lowered islet insulin exmtent.  T P A  also increased islet po lyamine  
con t en t  bu t  w h e n  this  i n ~ s ¢  was p reven ted  by  b locking  p o l y a m m e  synthesis ,  D N A  repl icat ion apd  insulin secret ion remained  elevated.  These  
f indings  indicate  tha t  T P A  s t imula tes  f l - ~ l l  repl icat ion a n d  insulin secret ion and  suggest  a s t imula to ry  role for  p ro te in  k i n a ~  C, bn t  not  for  

polyamines ,  in these processes.  

Pho r bo l  ester;  Prote in  k inase  C;  Pancrea t ic  islet; l n s u d n  secret ion;  D N A  synthests;  Po lyamine  

1. I N T R O D U C T I O N  

A l i m i t e d  n u m b e r  o f  s u b s t a n c e s  h a v e  e m e r g e d  a s  
s t i m u l a t o r s  o f  p a n c r e a t i c  i s l e t  c e l l  p r o l i f e r a t i o n  i n  v i t r o  
( r e v i e w e d  b y  H e l l e r s t r 6 m  a n d  S w e n n e  [1] ) .  S o m e  o f  
t h e s e  f a c t o r s ,  e . g .  g l u c o s e  a n d  p o l y l m p t i d e  g r o w t h  
f a c t o r s ,  a r e  k n o w n  i n  ~8-c~l l s  o r  o t h e r  t i s s u e s  t o  e n h a n c e  
t h e  a c t i v i t y  o f  p r o t e i n  k i n a s e  C ( P K C )  [ 2 , 3 ] .  T h i s  p h o s -  
p h o l i p i d -  a n d  C a a + - d c p e n d e n t  e n z y m e  i s  a c t i v a t e d  b y  
d i a c y l g l y c c r o l  w h i c h  i s  f o r m e d  d u r i n g  a g o n i s t - i n d u c e d  
p o l y p h o s p l : o i n o s i t i d e  h y d r o l y s i s  [4 ] ,  a n  e v e , ~ t  t h a t  
o c c u r s  e a r l y  i n  t r a n s d u c t i o n  o f  t h e  m i t o g e n i c  s i # : a !  [3] .  
P K C  a c t i v a t i o n  s u b s e q u e n t l y  l e a d s  t o  p h o s p h o r y l a t i o n  
o f  t h e  N a + / H  ÷ a n t i p o r t e r  i n  t h e  p l a s m a  m e m b r a n e  
w h i c h  r e s u l t s  i n  i n t r a c e l l u l a r  a l k a l i n i z a t i o n  [5] .  P K C  
a c t i v i t y  i s  s u b j e c t  t o  s t i m u l a t i o n  n o t  o n l y  b y  t h e  e n -  
d o g e n o u s  c o m p o u n d  d i a c y l g l y c e r o l ,  b u t  a l s o  b y  t u m o r -  
p r o m o t i n g  p h o r b o l  e s t e r s ,  s u c h  a s  1 2 - O - t e t r a d e c a n o y i -  
p h o r b o l  1 3 - a c e t a t e  ( T P A )  [4] .  T P A  is  w i d e l y  u s e d  a s  a n  
i n s u l i n  s e c r e t a g o g u e  i n  t h e  ~ - c ~ l l  [6 ] ,  l~.ut i t s  p u t a t i v e  
l o n g - t e r m  i m p a c t  o n  ~ - c ~ l l  p r o l i f e r a t i o n  a n d  i n s u l i n  
p r o d u c t i o n  h a s  n o t  p r e v i o u s l y  b e e n  s t u d i e d .  I~ w a s  t h e  
a i m  o f  t h i s  i n v e s t i g a t i o n ,  b y  u s i n g  T P A ,  t o  d i r e c t l y  
s t u d y  t h e  r o l e  o f  P K C  i n  t h e  r e g u l a t i o n  o f  f l - ,~el l  p r o -  
i i f e r a t i o n  a n d  h o r m o n e  s y r t h e s i s .  T h ~  e f f e c t  o f  t h e  
p h o r b o l  e s t e r  o n  t h e  ~B-c~ll c o n t e n t  o f  p o l > a m i n e s  w a s  
a l s o  a n a l y z e d ,  s i n c e  t h e s e  s u b s t a n c e s  h a v e  b e e n  s h o w n  
t o  b e  i n v o l v e d  i n  p r o l i f e r a t i o n  a n d  t ~ 3 a c r o m o l e c u l a r  ~ y n -  
t h e s i s  b y  t h e  f l - c e l l s  [ 7 , 8 ]  a n d  n u m b e r o u s  o t h e r  t i s s u e s  
[9]. 
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2.  M A T E R I A L S  A N D  M E T H O D S  

2. !. Materials 
D F M O  was generously  g i v m  by Dr.  Peter  P. McCarm at  Merrel l  

B o w  Research  Center ,  Cinc inna t i ,  O H ,  USA.  Dr .  J u h a n i  J~nne,  Un i -  
versi ly o f  Helsinki ,  F in land .  kindly p rov ided  E G B G .  T P A  was f rom 
S i V a  a-~d wa~ di.%~.'-..~! i~ abso lu te  e thano l  a t  a ¢ o n ~ n t l a t i c n  of  10 
m M  and  fu r the r  0i luted in D M S O  to s tock so lu t ions  o f  100/~M. AI |  
test  g roups  r e ~ i v e d  equal  a m o u t d s  o f  ¢~t~lvent (0.01•,  v/v). 

2.2. Methods 
Pregnan t  S p r a g u c - D a  :"Icy rats  beiong, ing to  a local s tock were it illed 

by  cervical  d i s loca t ion  on  day  21 o f  ges ta t ion  a n d  the  fetuses rapidly 
removed.  Feta l  ra t  islets were p repa red  f rom pancrea t ic  g lands  as  
previouf ly  descr ibed |10]. A t  the  end  o f  the  5-day cu l tu re  per iod  
groups  o f  50 islets were t ransf i : r red to  fresh med ia  con ta in ing  i % fetal 
calf  se rum,  with o r  w i thou t  10 n M  17PA a n d  po lyamine  synthesis  
inhibi tors ,  a n d  cul tured  f r t ~ f l o a t i n g  for  3 days. 

In this  s tudy  inh ib i to r s  o f  key enzymes  in po lyamine  b i o s y n t h ~ i s  
were emploTed,  viz. dif luor,mmethylornithine ( D F M O )  a n d  ethyl-  
glyoxal b l s (guany lhydrazone)  ( E G B G ) .  D F M O  is a specific a n d  irre- 
versible i nh ib i to r  o f  o rn i th ine  __~_~boxylase, the enzyme regula t ing  
p u t r e ~ i n e  f o r m a t i o n  [1 !]. I E G ~  is a h ighly  selective and  poten t ,  
a lbei t  no t  complete ly  specific, i nh ib i to r  o f  S -adenosy imeth ion ine  de-  
carboxylase ,  which  con t ro l s  synthesis  o f  spermid ine  a n d  spermine  [! 2l- 
C o m p a r i s o n s  were m a d e  only  he tween con t ro l  islets a n d  islets treala~l 
with  D F M O + E G B G .  This  was  d o n e  because we have  previously  
shove.  [81 tha t  o rn i th ine  decarboxylase  inh ib i t ion  by  D F M O  resul ts  
in par t ia l  dep le t ion  o f  pu t resc i t~  a a d  spetrnidine,  while leaving 
~permine levels tm~f fected,  and  tha t  thi~ decree_ ¢~- does no t  a f fec t  
insul in  product ima o r  f l -cel l  g row th .  

The  me thods  f o r  ana lyz lng  the islet p o l y a m l n e  con ten t  ,~?,8,13], 
D N A  synthesis  [8]. D N A  con ten t  | 1435] ,  (lmro)insulin b iosynthes is  
a n d  secret ion [7,16-18] h a v e  been publ i shed  previously. 

3.  R E S U L T S  

A s  s h o w n  i n  T a b l e  1 e x p o s u r e  o f  f e t a l  r a t  i s l e t s  f o r  3 
d a y s  t o  1 0  n M  T P A  r e s u l t e d  i n  a b r i s k  s t i m u l a t i o n  o f  
D N A  s y n t h e s i s ,  a s  m e a s u r e d  b y  [ 3 H ] t h y m i d i n e  i n -  
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Table ! 

Effect of TPA and polyamine synthesis inhibitorg on islet DNA syrlthe~is and polya- 
mine content  

Islet cultuTe D N A  synthesis 
,% of  control)  

Polyamine content  g% o f  control)  

Spermidine Spermine 

Control  100 100 100 
TPA (10 nMI 201 ± 20* 162 ± 18" 138 ± !1" 
TPA + DI~MO(5  raM) 210 +- 35* 96 ± 14 144 ± 16" 
T P A - e  D F M O  + E G B G  185 _+ 25* 91 ± 11 103 ± 7 
(100/~M) 

Fetal rat islets were cultured for 3 days in medium R P M !  1640 conta ining 1% fetal 
calf  serum and  supplemented as indicated in the Table. Values are expressed as mean 
peroent o f  controls  _+ SEM for 5-6 observations.  *denotes P < 0.05 for chance 
d.;ffcrences vs. control  islets using Student ' s  paired ~-test. ControI  values were: Di~,~A 
synthesis, t 160 -+218 cpm/~g DNA:  polyamine content ,  93 ± 25 pmol//~g DiqA and 

73 _+ 16 pmol/~tg D N A  (n=6) for spermidine and  spcrminc, respectively. 

c o r p o r a t i o n  i n t o  D N A .  T h i s  i n c r e a s e  i n  D N A  s y n t h e s i s  
w a s  n o t  a l t e r e d  w h e n  i n h i b i t o r s  o f  p o l y a m i n e  b i o -  
s y n t h e s i s  (5  m M  D F M O  + 1 0 0 / t M  E G B G )  w e r e  a d d e d  
a l o n g  w i t h  t h e  p h o r b o l  est~.r.  T h e  i s l e t  D N A  c o n t e n t  
w a s  n o t  a f f e c t e d  b y  T P A ,  D F M O  o r  E G B G  ( n o t  
s h o w n ) ,  a v e r a g i n g  12--+2 n g / i s l e t .  

F o l l o w i n g  a 3 - d a y  e x p o s u r e  t o  i 0  n M  o f  T P A ,  t h e  
i s l e t  p o l y a m i n e  c o n t e n t  w a s  , n c r e a s e d  w h e n  c o m p a r e d  
w i t h  c o n t r o l s  ( T a b l e  !) .  l n e - ' u s i o n  o f  D F M O  (5  r a M )  
a l o n g  w i t h  t h e  p h o r b o i  e s t e r  o b l i t e r a t e d  t h e  i n c r e a s e  i n  
s p e r m i d i n e ,  w h e r e a s  t h e  e l e v a = e d  s p e r m i n e  c o n t e n t  p e r -  
i s t e d  u n l e s s  E G B G  ( 1 0 0 / ~ M }  w a s  a d d e d  a s  w e l l .  W h e n  
, a - ce l l  i n s u l i n  p r o d u c t i o n  w a s  e x a m i n e d  a f t e r  a 3 - d a y  
e x p o s u r e  t o  T P A  (10  n M ) ,  it w a s  f o u n d  t h a t  ( p r o ) i n s u l i n  
b i o s y n t h e s i s  w a s  n o t  a f f e c t e d  b y  t h e  p h o r b o l  e s t e r  
t T a b l e  I I ) .  O n  t h e  o t h e r  h a n d ,  t o t a l  p r o t e i n  s y n t h e s i s  
w a s  s i g n i f i c a n t l y  s u p p r e s s e d  in  T P A - t r e a t e d  i s l e t s .  C o n -  
s e q u e n t l y ,  t h e  f r a c t i o n  ( p r o ) i n s u l i n  s y n t h e s i z e d  o f  t o t a l  
p r o t e i n  w a s  e l e v a t e d  in  T P A - t r e a t e d  i s l e t s .  T P A  t r e a t -  
m e n t  r e d u c e d  t h e  i s l e t  i n s u l i n  c o n t e n t  ( T a b l e  I)  a n d  
f u r t h e r  e n h a n c e d  t h e  a c c u m u l a t i o n  o f  i n s u l i n  i n  t h e  cu~-  

t u r e  m e d i u m .  T h i s  s t i m u l a t o r y  e f f e c t  o f  T P A  o n  i n s u l i n  
se~=re t ion  w a s  n o t  i m p e d e d  a t  a l l  b y  t h e  s i m u l t a n e o u s  
i n c l u s i o n  o f  D F M O  (5  m M )  + E G B G  ( 1 0 0 / / M )  ( n o t  
s h o w n ) .  A s h o r t - t e r m  g l u c o s e  c h a l l e n g e  a t  t h e  e n d  o f  t h e  
c u l t u r e  p e r i o d  r e v e a l e d  a p r o m p t  i n s u l i n  s e c r e t o r y  
r e s p o n s e  t o  16 .7  m M  g l u c o s e  in  u n t r e a t e d  i s l e t s ,  
w h e r e a s  i n  T P A - t r e a t e d  c e l l s  t h e r e  w a s  a p a r t i a l  
a t t e n u a t i o n  o f  t h e  g l u c o s e - s e n s i t i v e  i n s u l i n  s e c r e t i o n  
( T a b l e  I I ) .  T h e  b a s a l  i n s u l i n  r e l e a s e  ( i n  1 .67  m M  
g l u c o s e )  w a s  n o t  a l t e r e d  b y  T P A  t r e a t m e n t .  

4. D I S C U S S I O N  

T h e  c a l c i u m -  a n d  p h o s p h o l i p i d - d e p e n d e n t  p r o t e i n  
k i n a s e  C ( P K C )  h a s  e m e r g e d  a s  a p l e i o t r o p i c  r e g u l a t o r  
o f  v a r i o u s  c e l l u l a r  f u n c t i o n s ,  i n c l u d i n g  c e l l  p r o l i f e r a t i o n  
a n d  h o r m o n e  s ~ r e t i o n  [4].  T h i s  e n z y m e  h a s  b e e n  
i d e n t i f i e d  a s  t h e  c e l l u l a r  r e c e p t o r  f o r  t u m o r - p r o m o t i n g  
p h o r b o l  e s t e r s  s u c h  a s  T P A  [4]. T h e  s i g n i f i c a n c e  o f  P K C  
i n  r e g u l a t i o n  o f c e l l  p r o l i f e r a t i o n  a n d  h o r m o n e  s e c r e t i o n  
is  a m p l y  i l l u s t r a t e d  b y  t h e  c o m b i n e d  f i n d i n g s  o f  p o t e n t  

258  

Table II 

Eff~:ts o f  TPA on islet insulin product ion 

Isle,, culture 

Control  TPA (10 nM)  

{Pro)insulin biosynthesis (10-3 × dpm/h  per 10 islets) 
Total  protein biosynthesis { 10 -3 × dpm/h  per I 0 islets) 
(ProJinsulin biosynthesis I~ib o f  total protein biosynthesis)  
lnsuhn content  (rig/10 islets) 
Insulin accumulat ion (% o f  control)  
Insulin release in 1.67 m M  glucose (ng/h per 10 islets} 
Insulin release in 16.7 m M  glucose (ng/h per 10 islets} 

8.7_+ 1.3 9.9 ± 1.2 
83 _+ 23 26 ± 2.6* 
18 _+ 7 39 ± 5* 

339_+ 75 120+  14" 
100 399 _+ 87* 
4.0_+ 0.7 3.9_+0.5 
47 ± 5 32 ± 3" 

Control  ct:ltures accumulated 88 +_26 ng insulin per 10 islets per ml during the 3-day 
culture period. Values are means _+ SEM for 5-6 observations.  *denotes P < 0.05 for 

a chance difference vs. controls  using Student ' s  paired t-test. 
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m i t o g e n i c  a n d  secre*. ' s ry  ( a n d  in  s o m e  c a s e s  t u m o r i -  
g e n i c )  a c t i o n s  o f  T P A  a n d  i r . l ~ b i t o r s  o f  d i a c y l g l y c e r o l  
d e g r a d a t i o n ,  a n d  t h e  l a r g e  i n c r e a s e s  in  P K C  a c t i v i t y  
o c c u r r i n g  in  r e s p o n s e  t o  n a t u r a l  m i t o g e n s  a n d  s e c r e -  
t a g o g u e s  [2.3] .  F u r t h e r  e v i d e n o e  f o r  a c r u c i a l  r o l e  o f  
P K C  i n  n o r m a l  a n d  n e o p l a s t i c  p r o l i f e r a t i o n  is d e r i v e d  
f r o m  f i n d i n g s  o f  e l e v a t e d  d i a c y l g l y c e r o l  l e v e l s  o r  P K C  
a c t i v i t y  in  c - H a - r a s - t r a n s f o r r n e d  c e l l s  [19 ,20]  a n d  t h a t  a 
m u t a n t  P K C  o b t a i n e d  f r o m  f i b r o s a r c o m a  c e l l s  ns a b l e  
t o  i n d u c e  n e o p l a s t i c  t r a n s f o r m a t i o n  o f  n o r m a l  fi- 
b r o b l a s t s  [21 ]. 

A p a r t  f r o m  s t u d i e s  c o n c e r n e d  w i t h  t h e  s i g n i f i c a n c e  o f  
P K C  in  r e g u l a t i o n  o f  p - c e l l  a c t i v i t y  i n  t h e  s h o r t - t e r m  
[2 ,6 ,22] ,  r e p o r t s  o n  t h e  l o n g - t e r m  i n f l u e n c e  o f  P K C  
s t i m u l a t i o n  a r e  s c a r c e .  H o w e v e r ,  S c h w i z e r  [23]  f o u n d  
t h a t  e x p o s u r e  o f  i s l e t s  i s o l a t e d  f r o m  n e w b o r n  r a t s  t o  
T P A  f o r  u p  t o  o n e  m o n t h  e n h a n c e d  t h e  i n s u l i n  c o n t e n t  
o f  t h e s e  i s l e t s  a s  w e l l  a s  i n s u l i n  o u t p u t ,  w i t h o u t  a f f e c t i n g  
t h e  n u m b e r  o f  i s l e t  c e i l s .  I n  a n o t h e r ,  m o r e  r e c e n t  s t u d y  
[24] n o  e f f e c t s  o f  T P A  w e r e  f o u n d  o n  t h e  g ) N A  s y n t h e s i s  
o f  f e t a l  r a t  i s l e t  c e l l  s u s p e n s i o n s ,  d e s p i t e  s t i m u l a t i o n  o f  
i n s u l i n  s e o r e t i o n  f r o m  t h e s e  c e l l s .  T h e  f i n d i n g s  p r e s e n t e d  
h e r e  c o n f i r m  t h a t  T P A  p r o v o k e s  s e c r e t i o n  o f  i n s u l i n  
f r o m  t h e  p - c e l l s ,  a n d  a l s o  s u g g e s t  t h a t  t h e  p h o r b o i  e s t e r  
t r e a t m e n t  l e a d s  t o  s t i m u l a t i o n  o f  p - c e l l  r e p l i c a t i o n .  B e -  
c a u s e  i s l e t s  p r e p a r e d  a c c o r d i n g  t o  t h e  p r e s e n t l y  
e m p l o y e d  t e c h n i q u e  c o n t a i n  > 9 0 %  t - c e l l s  i t  s e e m s  r e a -  
s o n a b l e  t o  a s s u m e  t h a t  t h e  r e s u l t s  a r e  r e p r e s e n t a t i v e  o f  
t h i s  p a r t i c u l a r  ce l l  t y p e  [10].  I n  a d d i t i o n ,  i n c o r p o r a t i o n  
o f  [ a H ] t h y m i d i n e  o v e r  a 5 - h  l a b e l i n g  p e r i o d  h a s  b e e n  
s h o w n  t o  r e p r e s e n t  p - c e l l  m i t o t i c  a c t i v i t y  [25]. B e c a u s e  
p - c e l l s  h a v e  a l o n g  c e l l  c y c l e  [25],  i t  w a s  c o n s i d e r e d  
n e c e s s a r y  t o  e x p o s e  t h e  i s l e t s  t o  p h o r b o l  e s t e r  f o r  3 d a y s  
in  o r d e r  t o  a l l o w  D N A  s y n t h e s i s  i n i t i a t e d  p r i o r  t o  T P A  
a d d i t i o n  t o  b e  t e r m i n a t e d  b e f o r e  [ 3 H ] t h y m i d i n e  a d d i -  
t i o n .  T h e  f e t a l  i s l e t s  d o  n o t  r e s p o n d  r n i t o g c ~ a c a l l y  t o  
f i b r o b l a s t  m i t o g e n s  [8], i n d i c a t i n g  l a c k  o f  m e s ¢ _ q c h y m a l  
c o n t a m i n a t i o n  t h a t  m i g h t  o t h e r w i s e  b e  e x p e c t e d  t o  
o b s c u r e  t i c . e l l  D N A  s y n t h e s i s .  T h e r e  a r e  a p p a r e n t  d i s -  
c r e p a n c i e s  b e t w e e n  t h e  p r e s e n t  f i n d i n g s  a n d  t h e  a b o v e -  
m e n t i o n e d  r e p o r t s .  H o w e v e r ,  in  t h i s  s t u d y  a l o w  c o n -  
c e n t r a t i o n  o f  p h o r b o l  e s t e r ,  w h i c h  w a s  c o n s i d e r e d  s p e -  
c i f i c  f o r  P K C  a c t i v a t i o n  [4] w a s  u s e d ,  w h i c h  c o u l d  e x -  
p l a i n  t h e  d i f f e r e n c e s  in  o u t c o m e  b e t w e e n  t h i s  s t u d y  a n d  
t h a t  o f  M o u r m e a u x  e t  a l .  [24].  I n  a d d i t i o n ,  t h e  l a t t e r  
a u t h o r s  u t i l i z e d  s u s p e n s i o n s  o f  i s l e t  c e l l s  i s o l a t e d  d i -  
r e c t l y  f r o m  f e t a l  p a n c r e a s ,  t h e  p u r i t y  o f  w h i c h  h a d  n o t  
b e e n  c h a r a c t e r i z e d .  T h e  d i s c r e p a n c y  b e t w e e n  t h e  p r e s -  
e n t  f i n d i n g s  a n d  t h o s e  o f  S c h w i z e r  [23],  w h o  f a i l e d  t o  
d e t e c t  a n y  l o n g - t e r m  e f f e c t  o f  T P A  ( 1 0  a M )  o n  i s l e t  c e l l  
n u m b e r ,  m a y  b e  a c c o u n t e d  f o r  b y  a n  e n h a n c e d  t u r n o v e r  
r a t e  o f  c e l l s  e x p o s e d  t o  T P A .  w h i c h  t h e r e b y  w o u l d  
o b s c u r e  t h e  m i t o g e n i c i t y  o f  t h e  p h o r b o l  e s t e r .  A l t h o u g h  
p r o l o n g e d  e x p o s u r e  t o  h i g h  c o n c e n t r a t i o n s  o f  " I P A  
e v e n t u a l l y  w i l l  l e a d  t o  P K C  d o w n - r e g u l a t i o n ,  s .och 
c h a n g e s  in  e n z y m e  a c t i v i t y  arc. d i f f i c u l t  t o  r e l a t e  c o n c l u -  
s i v e l y  t o  c h a n g e s  in  p - c e l l  r e p l i c a t i o n  a n d  p o l y a m i n e  

c o n t e n t ,  w h i c h  o c c u r  o v e r  1 0 - 2 4  h_ N o n e t h e l e s s ,  g i v e n  
t h e  c o m b i n e d  f a c t s  t h a t  P K C  o v e r e x p r e s s i o n  c o n f e r s  a n  
en ,  a n c e d  g r o w t h  r a t e  ( a n d  in s o m e  c a s e s  n e o p l a s t i c  
t r~ , -~s fo rma t~on)  in  o t h e r  t i s s u e s ,  a n d  t h a t  k n o w n  t - c e l l  
m i t o : ~ e n s  t r a n s i e n t l y  a c t i v a t e  P K C  [ 2 , 3 , 1 9 - 2 1 ] ,  i t  is 
tike;~, t h a t  t h e  p r e s e n t l y  o b s e r v e d  m i t o g e n i c i t y  c f  T P A  
i n d e e d  r e f l e c t s  P K C  a c t i v a t i o n ,  i n  a d d i t i o n ,  e x p o s - ~ r e  o f  
f e t a l  i s l e t s  t o  t h e  h i g h l y  s p e c i f i c  r K C  i n h i b i t o r ,  H - 7 ,  
r e s u l t s  in  a n  a l m o s t  t o t a l  i n h i b i t i o n  o f~0-ce l l  r e p l i c a t i o n  
( A k e  S j O h o l m .  u n p u b l i s h e d ) ,  a f i n d i n g  w h i c h  is c o n -  
s i s t e n t  w i t h  t h e  p r o p o s e d  r o t e  o f  P K C  a s  a s t i m u l a t o r  
o f  t - c e l l  r e p l i c a t i o n .  

T o  m y  k n o w l e d g e  t h e  p r e s e n t  r e p o r t  r ep re .~en t s  t h e  
f i r s t  a t t e m p t  t o  d i r e c t l y  i n v e s t i g a t e  : h e  i m p a c t  o f  T P A  
o n  p - c e l l  i n s u l i n  p r o d u c t i o n  T h e  f i n d i n g s  i n d i c a t e  t h a t  
t h e  p o t e n t  s e c r e t a g o g i c  a c t i o n  o f  T P A  w a s  n o t  c o m -  
p e n s a t e d  f o r  b y  a c o r r e s p o n d i n g  i n c r e a s e  in  i n s u l i n  b i o -  
s y n t h e s i s ,  t h u s  l i k e l y  c o n t r i b u t i n g  t o  t h e  d e c r e a s e d  in -  
s u l i n  c o n t e n t  in i s l e t s  e x p o s e d  t o  t h e  d r u g .  B y  t h e  s a m e  
t o k e n ,  t h e  i n l p a i r m e n (  o f  g l u c o s e - s e n s i t : v e  i n s u ! i n  s e c r e -  
t i o n ,  t h a t  o c c u r r e d  a f t e r  T P A  t r e a t m e n t ,  l i k e l y  r e f l e c t s  
t h e  l o w e r e d  i n s u l i n  c o n t e n t .  

I~  s e a r c h  f o r  p o s s i b l e  i n t r a c d l u l a r  m e d i a t o r s  o f  t h e  
m i t o g e n i c  a n d  s e c r e t a g o g i c  a c t i o n s  o f  T P A ,  ~his s t u d y  
f o c u s e d  o n  t h e  r o l e  o f  p o l y a m i n e s .  T h i s  w a s  d o n e  b e -  
c a u s e  t h e s e  o r g a n i c  c a t i o n s  h a v e  p r e v i o u s l y  b e e n  i m p l i -  
c a t e d  in  t h e  r e g u l a t i o n  o f  p - c e l l  p r o l i f e r a t i o n  a n d  
h o r m o n e  s e c r e t i o n  [7,8].  A l s o ,  i t  is  w e l l  k n o w n  t h a t  
i n c r e a s e s  i n  p o l y a m i n e  b i o s y n t h e s i s  o c c u r  w h e n e v e r  ce l l  
p r o l i f e r a t i o n  is  s t i m u l a t e d  [9]. T h e  r e s u l t s  s h o w  t h e  e x -  
p e c t e d  i n c r e a s e  in  i s l e t  p o l y a m i n e  c o n t e n t  in  r e s p o n s e  
t o  T P A ,  t h e r e b y  s u p p o r t i n g  t h e  c o n c e p t  o f  a u n i v e r s a l  
a c c o m p a n i m e n t  o f  c e l l  p r o l i f e r a t i o n  b y  p o l y a m i n e  b i o -  
s y n t h e s i s .  H o w e v e r ,  w h e n  a t t e m p t s  w e r e  m a d e  t o  e l u -  
c i d a t e  t h e  i m p o r t a n c e  o f  t h - s  i n c r e a s e  in  p o l y a m i n c s  b y  
t h e  u s e  o f  h i g h l y  s e l e c t i v e  i n h i b i t o r s  o f  k e y  p o l y a m i n e  
s y n t h e s i z i n g  e n z w m e s ,  i t  t u r n e d  o u t  t h a t  t h e  m i t o g e -  
n i c i t y  a n d  s e c r e t o r y  a c t i v i t y  o f  T P A  p e r s i s t e d  d e s p i t e  
p r e v e n t i o n  o f  t h e  i n c r e a s e s  in  p o l y a m i n e s  in  w h o l e  
i s l e t s .  T h i s  w o u l d  a r g u e  a g a i n s t  a s i g n i f i c a n t  r o l e  f o r  
p o l y a m i n e s  in  c o n v e y i n g  t h e  m e s s a g e s  o f  T P A .  

I n  s u m m a r y ,  t h e  r e s u l t s  p r e s e n t e d  h e r e  i n P i c a t e  t h a t  
s p e c i f i c  P K C  a c t i v a t i o n  s t i m u l a t e s  n o t  o n l y  i n s u l i n  
s e c r e t i o n  b u t  a l s o  p - c e l l  D N A  s y n t h e s i s ,  a n d  m o r e o v e r  
s u g g e s t  a l a c k  o f  p a r t i c i p a t i o n  o f  p o l y a m i n e s  in  m o d u l a -  
t i o n  o f  t h e s e  p r o c e s s e s .  I t  is  s u g g e s t e d  t h a t  P K C  a c t i v a -  
t i o n  m a y  b e  a n  i m p o r t a n t  e v e n t  in  t r a n s d u c i n g  t h e  m i t o -  
g e n i c  s i g n a l  o f  g l u c o s e  a n d  p o l y p e p t i d c  g r o w t h  f a c t o r s .  

e i 4 c n o w k . d g ~ t s :  ! a m  indeb ted  to  Profes.sor Ciaes  He l l e r s t r6m fo r  
crit.ioal r ev iewing  o f  the  m a n a s c r i l ~ .  T h e  skiful  technical  ass i s tanoe  by  
A g t r ~  N o r d i n .  lng-Br i t t  Ha l lg ren  a n d  S ig run  S v a n h o l m  is grateful ly  
~_~knowiodged F inanc ia l  s u p p o r t  w a s  retaeived f r o m  tim Swed i sh  
M o d k a l  Rcsga r c h  Couv~i l  ( | 2 X - 1 0 9 ) .  t l ~  C ~ ¢ ¢ r  F o u n d a t i o n  ( G r a n t  
# 2585-Bgl -01P) .  t he  Medical  F a u l t y  a t  U p p s a l a  Univers i ty .  the  
S,an~lish 13iabetcs Assoc ia t ion ,  the  Swe~tsh  Society o f  Medic ine .  t he  
O a s  G r o s c h i n ~ y  M m o r i a l  Founadlati~n. the  Hetge A x : s o n  J o h n s o n  
F o u n d a t i o n .  the To rs ten  a n d  Ragna r  S 6 d e r b e r g  F o u n d a t i o n s .  the  
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