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Summary.  The  inf luence  of c a t echo l amines  on the  p l a t e l e t  c o u n t  was  s tud ied  in a n  in v ivo  e x p e r i m e n t a l  mode l  o b t a i n e d  
w i t h  c a n n u l a t i o n  of t he  ca ro t id  and  of t h e  femora l  vein.  The  i.v. infus ion  of ep inephr ine  and  l , no rep ineph r ine  induces  
a low drop  in t h e  p l a t e l e t  c o u n t  and  also p o t e n t i a t e  aggrega t ion  b y  ADP.  

Severa l  s tud ies  h a v e  been  c o n d u c t e d  in v i t ro  on  the  effects 
of c a t e c h o l a m i n e s  on  p l a t e l e t  func t ion ,  showing  t h a t  epi- 
n e p h r i n e  a n d  1-norep inephr ine  induce  aggrega t ion  in m a n ,  
b u t  n o t  in  ra t ,  r abb i t ,  guinea-pig ,  cat ,  dog, horse  a n d  pig 
p l a t e l e t s  z-3. Moreover  t h e y  p o t e n t i a t e  aggrega t ion  induced  
b y  A D P  in all  species cons idered~-L These  effects  seem 
to be  m e d i a t e d  b y  e -adrenerg ic  receptors ,  since t h e y  are 
p r e v e n t e d  b y  c~-adrenergic r ecep to r  b lock ing  agen t s  e,;. 
The  use of f l -receptor  b lock ing  agen t s  does  n o t  a n t a g o n i z e  
t h e  effect  of c a t echo l am i nes  on  p la t e l e t s  ~, no r  does i t  
p roduce  a n  unspecif ic  i n h i b i t i o n  a t  h i g h  c o n c e n t r a t i o n s  ~, 7. 
As a c o n t r i b u t i o n  to t h e  knowledge  of t h e  in f luence  of 
c a t e c h o l a m i n e s  on  bIood p l a t e l e t s  in  vivo,  in  t h e  p r e s e n t  
p a p e r  we r e p o r t  p r e l i m i n a r y  resu l t s  o b t a i n e d  in t h e  r a t  
e m p l o y i n g  the  t e c h n i q u e  a l r eady  descr ibed  b y  K o b a y a s h i  
a n d  D id i she im  s. 
Methods. A d u l t  a lb ino  W i s t a r  r a t s  were a n a e s t h e t i z e d  w i t h  
N a  n e m b u t a l  a n d  e t h y l  u r e t h a n e .  T he  left  ca ro t id  was 
c a n n u l a t e d  w i t h  p o l y e t h y l e n e  c a n n u l a  for col lec t ion of 
a r t e r i a l  b lood  samples  as p rev ious ly  descr ibed  9,10. The  
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Fig. 1. Effect of the infusion of a mixture (epinephrine + 1-nor- 
epinephrine 10 [zg + 10 [zg/ml; 2 ml/kg b.wt) on the basal platelet 
count, a Saline; b mixture. 
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Fig. 2. Effect of infusion of solutions on the basal platelet count: 
a ADP (0.427 mg/ml, 2 ml/kg b.wt); b mixture of epinephrine + 
1-norephrine (10 [xg + 10/zg]ml; 2 ml]kg b. wt) for 30 see, immediately 
followed by ADP for 1 min. A Area over curve a; B area over 
curve b and including area A. 

lef t  f emora l  ve in  was c a n n u l a t e d ' f o r  in j ec t ion  of drugs  
a n d  connec t ed  to a n  infus ion  p u m p  ( H a r w a r d  A p p a r a t u s  
Co. Millis, Massachuse t t s ,  USA,  Model  940). H e p a r i n  in 
sal ine (0.25 m g / m l ;  F l u k a  AG, Chemische  Fab r ik ,  Buchs  
SG, Swi tzer land)  was in jec ted  to  p r e v e n t  f o r m a t i o n  of 
f ib r in  f ibres in  t h e  c a n n u l a s ;  the  t o t a l  a m o u n t  of h e p a r i n  
in jec ted  was a b o u t  0.40 mg. A m i x t u r e  of ep ineph r ine  
(10 ~zg/ml, ISM, Milan,  I t a ly )  and  1-norepinephr ine  (10 ~zg/ 
ml  Noradrec  Recorda t i ,  Milan,  I t a ly )  was infused a t  t he  
speed of 0.786 ml /min .  The  infus ion  las ted  a b o u t  1 m in  
and  2 m l / k g  b . w t .  were in jec ted .  In  some expe r imen t s ,  
t he  infus ion  of t h e  m i x t u r e  of c a t echo l amines  l as ted  a b o u t  
30 sec and  was i m m e d i a t e l y  fol lowed b y  t he  A D P  injec-  
t i on  which  las ted  a b o u t  1 m in  (NaaADP,  0.427 mg/ml ,  
0.854 m g / k g  b. wt,  C. F. B o e h r i n g e r  & S6hne,  M a n n h e i m ,  
]3RD). Blood samples  (20 ~zl) were col lected w i t h  U n o p e t t e  
Disposable  P i p e t t i n g  S y s t e m  (Becton,  Dickinson,  France) .  
2 samples  were col lected before  t he  infusions,  to  d e t e r m i n e  
the  basa l  p l a t e l e t  count ,  t h e n  o t h e r  samples  were col lected 
a t  i n t e rva l s  of t i m e  and  t h e  p e r c e n t u a l  d rop  in t he  p l a t e l e t  
c o u n t  c o m p a r e d  to the  basa l  n u m b e r  was ca lcu la ted .  The  
curves  s h o w n  in t he  f igures  r e p r e s e n t  t he  m e a n s  and  SE 
f rom 6 e x p e r i m e n t s  for each  e x p e r i m e n t a l  cond i t i on  s tud-  
ied. The  resu l t s  were s t a t i s t i ca l ly  ana lyzed  w i t h  the  2 
sample  t - t e s t  for  t he  l imi t ing  va lue  of 0,01 p robab i l i t y .  
Results. The  i .v .  infus ion  of a m i x t u r e  of ep inephr ine  a n d  
1-norepinephr ine  (10 + 10 ~zg/ml, 2 ml /kg  b .w t )  induces  a 
low drop  in t he  p l a t e l e t  c o u n t  ( -- 14.79 nk 1 . 5 3 ~  f igure 1, 
cu rve  b). I n  con t r a s t ,  t h e  in fus ion  of A D P  (0.427 mg/ml ,  
2 ml /kg  b .w t )  is followed b y  t he  Well-known d i m i n u t i o n  
in t he  p l a t e l e t  c o n c e n t r a t i o n  9-11 w h i c h  reaches  -- 43.74 :k 
1 .40% a t  2 m i n  and  is a l m o s t  comple t e ly  reversed  a t  
30 min  (figure 2, cu rve  a). W h e n  t he  m i x t u r e  of ca techol -  
amines  is r ap id ly  (30 see) in jec ted ,  i m m e d i a t e l y  before  t he  
A D P  infusion,  t h e  m a x i m a l  degree of agg rega t ion  is n o t  
s ign i f i can t ly  modif ied  ( -- 44.84 • 1.99% ; f igure 2, cu rve  
b) b u t  t he  r ecove ry  appea r s  to  be  slower. I n  fact ,  t h e  
p e r c e n t u a l  n u m b e r  of p la t e l e t s  st i l l  aggrega ted  a t  4 m in  
is h igher  t h a t  in  t he  control .  A t  t h i s  t i m e  t he  dif ference 
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b e t w e e n  curve  b a n d  cu rve  a is s t a t i s t i ca l ly  s ign i f i can t :  
t h e  t ca l cu la t ed  was 3.659 > 3.250 for p = 0.01 p r o b a -  
b i l i ty .  These  resu l t s  p o i n t  to  a p o t e n t i a t i o n  p rovoked  b y  
c a t e c h o l a m i n e s  on  A D P - i n d u c e d  p l a t e l e t  c l umping  in 
vivo,  ev idenced  b y  a glowing down  of t he  d isaggrega t ion ,  
Th i s  effect  of c a t e c h o l a m i n e s  can  be f u r t h e r  s h o w n  b y  t he  
ca l cu l a t i on  of t he  a rea  de l imi ted  b y  cu rve  a (area A = 
ADP)  and  cu rve  b (area B = ca t echo l amines  + ADP) .  I n  
f ac t  if we cons ider  t h a t  t h e  r e c t a n g u l a r  a rea  de l imi ted  b y  
t i m e  (30 min) ,  in  abscissa,  a n d  100% in  p l a t e l e t  count ,  in 
o rd ina te ,  r ep re sen t s  t he  t o t a l  a m o u n t  of respons ive  p la te -  
le ts  in  t h e  an imal ,  i t  appea r s  t h a t  t he  a rea  over  each  
c u r v e  r ep re sen t s  t h e  p e r c e n t u a l  of p la t e l e t s  wh ich  h a v e  
been  aggrega ted ,  a n d  t he  a rea  be low each  cu rve  r ep resen t s  
t h e  p e r c e n t u a l  of free c i rcu la t ing  p la te le ts .  I n  t h i s  way  i t  
was  ca lcu la ted  t h a t  area  B (ca techo lamines  + ADP)  is 
24 .34% of t he  t o t a l  area,  whereas  a rea  A (ADP) is 16 .30% 
of t h e  t o t a l  area.  C o m p a r i n g  t h e  2 areas  in  abso lu te  values ,  
i t  appea r s  t h a t  B is a b o u t  50% larger  t h a n  A, t h u s  
i n d i c a t i n g  a p o t e n t i a t i o n .  
Discussion. P r e s e n t  resu l t s  show t h a t  t he  in fus ion  of a 
m i x t u r e  of c a t echo l am i nes  in  t he  ra t ,  causes  a low d rop  
in t h e  basa l  p l a t e l e t  c o u n t  a n d  also p o t e n t i a t e s  aggrega-  
t i o n  induced  b y  ADP.  L i t e r a t u r e  1-I ind ica tes  t h a t  aggre-  
g a t i o n  b y  e p i n e p h r i n e  and  1-norepinephr ine  in v i t r o  is 

p r e s e n t  in h u m a n s  b u t  no t  in  ra ts ,  a n d  th i s  d i s c r epancy  
w i t h  our  resu l t s  po in t s  to  t he  di f ferences  o f ten  occur r ing  
b e t w e e n  in v i t r o  a n d  in v ivo  expe r imen t s .  On t h e  o the r  
h a n d ,  our  resu l t s  con f i rm  t h e  in v i t ro  f ind ing  t h a t  ca te-  
cho lamines  p o t e n t i a t e  agg rega t ion  b y  ADP4,5,  L These  
f ind ings  give f u r t h e r  ev idence  t h a t  t h e r e  a re  species 
differences  in  t h e  response  of p l a t e l e t s  to  agg rega t ing  
agents .  Mills 3 ascr ibed  the  d i f fe ren t  b e h a v i o u r  of h u m a n  
p la te le t s ,  c o m p a r e d  to those  of r a t s  or  of o t h e r  an imals ,  
to  t he  g rea t e r  a m o u n t  of A D P  c o n t a i n e d  b y  h u m a n  
t h r o m b o c y t e s  in  t he  ' nuc leo t ide  s to rage  pool ' .  Th i s  fac t  
m a y  also exp l a in  t he  m e c h a n i s m  of ac t ion  u n d e r l y i n g  
p o t e n t i a t i o n :  a u t h o r s  sugges t  t h a t  i t  m a y  invo lve  a-re- 
cep tors  ~-v a n d  t h a t  m a y  be  m e d i a t e d  b y  endogenous  A D P  
re leased b y  p la t e l e t s  in t h e  ex t race l lu la r  m e d i u m  12. Rea l ly  
our  resu l t s  show t h a t  t he  in  v ivo  p o t e n t i a t i o n  induced  b y  
c a t e c h o l a m i n e s  on  A D P  c lumping ,  does  n o t  cons is t  in  
inc reas ing  t h e  m a x i m a l  e x t e n t  of aggrega t ion ,  b u t  in 
s lowing t he  recovery .  This  p h e n o m e n o n  ind ica tes  a per-  
s i s tence  of p l a t e l e t  aggrega tes  in blood,  w h i c h  m a y  be  
c i rcu la t ing ,  or m a y  be  f i l tered b y  some dis t r ic ts ,  for ex- 
ample  lungs  or  k idneys ,  as p rev ious ly  sugges ted  0,13 
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Effect of pancreat ic  po lypept ide  on D N A - s y n t h e s i s  in the :pancreas 1 
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Summary. B o v i n e  p a n c r e a t i c  po l ypep t i de  increases  D N A - s y n t h e s i s  in t he  r a t  p a n c r e a s ;  no  effect  is obse rved  in s t omach  
(oxynt ic  area),  d u o d e n u m  or liver.  B P P  ne i t he r  a u g m e n t s  or i nh ib i t s  t h e  t r oph i c  ac t ion  of cho lecys tok in in .  

R e g u l a t i o n  of g r o w t h  in t he  d iges t ive  t r a c t  is one of t he  
i m p o r t a n t  phys io logica l  ac t ions  of g a s t r o i n t e s t i n a l  hor-  
mones .  G a s t r i n  ha s  been  s h o w n  to p r o m o t e  t he  g r o w t h  of 
ac id - sec re t ing  gas t r ic  m u c o s a  t, while  cho lecys tok in in  
(CCK) increases  D N A - s y n t h e s i s  in  p a n c r e a t i c  ac ina r  
tissue3,4. I n  con t ras t ,  secret in5 a n d  more  r ecen t l y  
m o t i l i n  s h a v e  been  shown  to i n h i b i t  p e n t a g a s t r i n -  
s t i m u l a t e d  g r o w t h  in t he  s tomach .  
A t r o p h i c  role for  p a n c r e a t i c  po lypep t ide  (PP),  a new 
h o r m o n e  found  p r i m a r i l y  in  t he  pancreas ,  ha s  n o t  
h i t h e r t o  been  inves t iga ted .  Because  P P  appea r s  to  con-  
t e r a c t  C C K - m e d i a t e d  p a n c r e a t i c  e n z y m e  secre t ion  7, a 
s imi la r  i n h i b i t o r y  effect  on  panc rea t i c  g r o w t h  m i g h t  be  
an t i c i pa t ed .  The  purpose  of th i s  s t u d y  was the re fore  
2fold : f i r s t  to  e s t ab l i sh  if P P  h a d  a n y  t r oph i c  effects in t he  
g a s t r o i n t e s t i n a l  t r a c t  a n d  second to observe  w h e t h e r  i t  
cou ld  in f luence  t h e  t r oph i c  ac t ion  of CCK. 
Materials and methods. 48 male  Sp rague -Dawley  r a t s  
(100-120 g) were fas ted  for 24 h in i n d i v i d u a l  m e t a b o l i c  
cages.  W a t e r  was  p r o v i d e d  ad l ib i tum.  T h e y  were r an -  
d o m l y  d iv ided  in to  4 g roups  (n = 12 for each  group)  and  
in jec ted  once  i.p. as follows: Group  I (control ) :  NaC1, 
g r o u p  I I :  18 nmoles /kg  c b o l e c y s t o k i n i n - o c t a p e p t i d e  
(CCK-OP),  g roup  I I I :  12 nmoles /kg  b o v i n e  p a n c r e a t i c  
p o l y p e p t i d e  (BPP)  and  g roup  IV, a c o m b i n a t i o n  of I I  
a n d  I I I .  Th i s  dose of B P P  has  p rev ious ly  been  shown  to  
a p p r o x i m a t e l y  ha lve  CCK-OP- induced  p a n c r e a t i c  t r y p s i n  
o u t p u t  in t he  dog 7. The  v o l u m e  of in j ec t ion  was equa l  in 
t h e  4 groups .  Af te r  15 h, 0.5 mCi /kg  3 H - t h y m i d i n e  
(5 Ci /mmole)  was  in jec ted  and  the  an i m a l s  sacr i f iced a t  
16 h.  The  liver,  pancreas ,  d u o d e n u m  a n d  oxyn t i c  a rea  of 

t h e  s t o m a c h  were qu ick ly  r emoved ,  frozen in l iquid 
n i t r o g e n  and  s to red  a t  -- 20 ~ 
Tissue samples  were homogen ized  in 5% t r i ch lo race t i c  
acid (1 ml]100 m g  of t issue) a t  4~ The  h o m o g e n a t e  was 
cen t r i fuged  a n d  t he  pel le t  washed  twice  w i t h  3 ml  of 5% 
TCA. The  D N A - c o n t a i n i n g  pe l le t  was  t h e n  suspended  in 
3 ml  of 5% TCA a n d  h e a t e d  for 10 m i n  a t  90~ This  
suspens ion  was  cen t r i fuged  and  t he  s u p e r n a t a n t  saved.  
T h e  pel le t  was  t h e n  r e suspended  in 1 ml  of 5% TCA and  
aga in  h e a t e d  and  cent r i fuged .  The  s u p e r n a t a n t s  were 
c o m b i n e d  a n d  i n c o r p o r a t i o n  of 3 H - t h y m i d i n e  i n t o  D N A  
d e t e r m i n e d  b y  c o u n t i n g  1 m l  of t he  s u p e r n a t a n t  in  10 ml  
of sc in t i l l a t ion  f luid (Instagel)  in an  I n t e r t e c h n i q u e  scin- 
t i l l a t i on  counte r .  The  D N A - c o n t e n t  of t he  samples  was 
d e t e r m i n e d  us ing  calf t h y m u s  DI~A as a s t a n d a r d  s. 
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