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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 

12 D.G. McMillan, Nature, Lond. 211, 140 (1966). 
13 M.G. Doni, Experientia 30, 550 (1974). 
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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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Tissue Group 
Control CCK-OP BPP BPP 4- CCK-OP 

Panereas 9.4 4- 1.41 18.7 4- 4.25~ 17.9 4- 2.61~ 19.7 i 2.91 a 
Liver 15.4 4- 2.83 12.9 4- 1.79 15.7 4- 2.98 14.1 zt= 2.19 
Duodenum 107.4 • 16.62 154.0 4- 24.95 146.3 4- 20.94 152.2 4- 16.18 
Stomach 17.7 4- 3.01 "12.8 4- 1.79 15.4 4- 1.97 15.0 4- 1.83 

a Results expressed as mean 4- SEM; n = 12 for each group, p-values were determined using Student's t-test: b < 0.05, ~ < 0.01, a < 0.005 
when compared to control values. 

Results. The expe r imen ta l  observa t ions  appear  in the  
table.  In  the  pancreas  B P P  s ignif icant ly  (p < 0.01) in- 
creased DNA-syn thes i s  f rom contro l  values  of 9.4 i 1.4 
dpm/ag ,  D N A  to 17.9 4- 2.6 (mean 4- SEM). Similarly, a 
s ignif icant  (p < 0.05) 2fold increase in DNA-syn thes i s  
was observed wi th  CCK-OP.  B P P  when  given in combi-  
na t ion  wi th  CCK-OP ne i the r  a u g m e n t e d  nor  inhib i ted  
the  effect  observed  w i t h  CCK-OP alone. Tile 2fold 
increase in DNA-syn thes i s  was  comparab le  to t h a t  ob- 
served wi th  the  indiv idual  hormones ,  and was signifi- 
can t ly  above contro l  values (p < 0.005). 
Al though  in the  d u o d e n u m  CCK, B P P  and the  combina-  
t ion,  resul ted  in levels 50% higher  t h a n  those  observed  
in NaCl- injected rats ,  tile difference did no t  reach s tat is-  
t ical  significance. B P P ,  CCK-OP,  or t he  combina t ion  did 
no t  increase the  ra te  of DNA-syn the s i s  in the  s tomach  
(oxynt ic  gland area) or t he  liver. 
Discussion. Whereas  p ro te in  and  1RNA-synthesis are 
measures  of cell h y p e r t r o p h y ,  DNA-syn thes i s  is held to 
be a specific index  of cell divis ion and  hence  cell g rowth  9. 
In  the  p re sen t  s tudy,  bovine  panc rea t i c  po lypep t ide  was 
found to increase the  ra te  of DNA-syn thes i s  in the  r a t  
pancreas .  This hormone ,  t oge the r  wi th  gas t r in  and CCK 
therefore  becomes the  t h i rd  pep t ide  d e m o n s t r a t e d  to  have  
a t r o p h i c  effect  on th is  organ.  In  cont ras t ,  B P P  had  only  
a weak effect  on the  d u o d e n u m  and failed to  s t imula te  
DNA-syn thes i s  in the  s t o m a c h  or t he  liver. Pha rmaco -  

logical s tudies  in the  dog have  d e m o n s t r a t e d  t h a t  low 
dose infusions of B P P  relax the  gall b l adder  and  inhibi t  
CCK-media ted  pancrea t ic  enzyme p roduc t ionL  Because 
CCK s t imula tes  DNA-syn thes i s  in the  pancreas  a similar 
inh ib i to ry  effect  by  B P P  migh t  also have  been  predic ted .  
However ,  in th is  s tudy,  the  2fold increases  in pancrea t i c  
DNA-syn thes i s  observed  wi th  CCK was  ne i ther  inhib i ted  
or augmen ted  by  the  addi t ion  of B P P .  
More recent ly ,  i t  has  been d e m o n s t r a t e d  t h a t  P P  is 
released by  CCK-like pep t ides  n.  In  th is  s tudy,  the  in- 
crease in pancrea t i c  DNA-syn thes i s  b y  P P  was ident ical  
to t h a t  observed  for CCK. As CCK causes release of 
endogenous  PP ,  i t  is conceivable t h a t  its t rophic  a c t i o n  
is med ia t ed  en t i re ly  t h r o u g h  P P  release. This hypo thes i s  
is suppor t ed  b y  the  fact  t h a t  the  r epor ted  t roph ic  response 
p a t t e r n  of CCK in the  pancreas ,  d u o d e n u m  and s t o mach  s 
conf i rmed in th is  s t u d y  exac t ly  paral lels  t h a t  observed 
for PP .  
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Summary.  Topical  succinylchol ine  induces  mass ive  epi lept i form discharges in the  e lect rocor t icogram,  coinciding wi th  
the  burs t ing  or tonic  ac t iv i ty  of single cort ical  ceils. 

The neuromuscu la r  b locking agen t  suceinylchol ine (SCh) 
consis t ing of 2 acetylchol ine  molecules is known  to  
s t imula te  the  muscle  spindles el ici t ing massive af ferent  
discharge in re la t ive ly  smal l  dosages 1. This  drug also 
depolar izes  the  end p la te  free p a r t  of the  muscle mem-  
b rane  2 and  reacts  w i th  the  chol inocept ive  site a t  t he  
f i rs t  node  of the  mo to r  nerve  t e rmina l  3. In  addi t ion  to  
these SCh effects,  i t  has  r ecen t ly  been found t h a t  i t  m a y  

a c t  as a p o t e n t  convu l san t  when  appl ied  topical ly  to the  
cerebra l  cor tex  4. I t  was a s sumed  t h a t  topical  SCh m a y  
s t rongly  depolar izes  the  cor t ical  ceils. An a t t e m p t  was 
made  to  ver i fy  th is  hypo thes i s  in t he  p resen t  work.  
Materials and methods. The expe r imen t s  were carried out  
in 6 adul t  ca ts  spinal ized a t  C 1 and  ma in ta ined  by  art i-  

ficial respira t ion.  U n d e r  init ial  e ther  anesthesia ,  the  
t r achea  and the  left  femoral  vein w i th  t he  femoral  a r te ry  
were cannula ted .  The la t t e r  was used to  mon i to r  the  
blood pressure,  which  was always kep t  above 70 m m  Hg. 
The left cerebral  cor tex  was exposed  by  c ran io tomy,  the  
dura  was removed,  and  th is  area was filled wi th  warmed  

1 R. Granit, S. Skoglund and S. Thesleff, Acta physiol, scand. 28, 
134 (1953). 
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