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All these  effects  are q u a l i t a t i v e l y  as well as q u a n t i t a t i v e l y  
s imi la r  for b o t h  s u b s t a n c e s .  W e  the re fo re  conc lude  t h a t  
t h e y  can  be a c c o u n t e d  for b y  t he  s ter ic  effect  of t he  o r tho -  
s u b s t i t u e n t s  r a t h e r  t h a n  b y  changes  in t he  d i ssoc ia t ion  
of t h e  h y d r o x y l  g roup  of t y ros ine  i nduced  by  a sub-  
s t i t u e n t  located  o r t ho  to  it. 
Discussion. Figure  2 d o c u m e n t s  qu i te  c lear ly  t h a t  t he  in- 
h ib i t i on  of o x y to c in  effect  on the  r a t  u t e r u s  b y  I O T  a n d  
M OT is n o t  p u re ly  compe t i t i ve .  Over  a b road  r ange  of in- 
h ib i to r  c o n c e n t r a t i o n s  t he  p a t t e r n  of the  dose - response  
cu rves  is v e r y  s imi la r  to  t h a t  f ound  for i r revers ible  
b lockade  of r ecep to rs  in t he  case of so-called recep tor  re- 
s e rve lL  F r o m  a chemica l  po in t  of view, i t  s eems  v e r y  un -  
l ikely t h a t  the  s u b s t i t u e n t  g roups  can  p rov ide  a s t r o n g  
l ink  to t h e  recep tors  such  as to cause  an  i r revers ible  de- 
crease  in the i r  n u m b e r .  On the  o the r  hand ,  however ,  t he  
i r revers ib i l i ty  of inh ib i to r  b ind ing  is on ly  a re la t ive  phe -  
n o m e n o n ,  i nd i ca t i ng  t h a t  the  ' ac t ive '  s u b s t a n c e  is more  
read i ly  re leased f r o m  t h e  b ind ing  site t h a t  t h e  inh ib i to r  
itself. I n  t h e  series O T - M O T - I O T ,  such  a di f ference in 
the  d i s a p p e a r a n c e  r a t e  f rom the  receptor  can  be a c c o u n t e d  
for b y  inc reas ing  l ipophi l ic i ty .  I t  is i n s t ruc t i ve  to m e n t i o n  

in pa s s ing  t h a t  p r o s t a g l a n d i n s  were also f o u n d  to  i nh ib i t  
t h e  h y d r o o s m o t i c  effect  of an  o x y t o c i n  ana logue ,  
[Tyr(Me)2~-oxytocin,  showing  t he  ' r e cep to r - r e se rve ' - pa t -  
t e rn  18. This ,  in our  opinion,  is a ref lec t ion  of the  g r e a t  differ-  
ence in l ipophi l ic i ty  be tween  t he  2 a g e n t s  wh ich  d e t e r m i n e s  
the i r  t i g h t n e s s  of b ind ing  to t he  recep tor  a nd /o r  t he i r  ef- 
fect ive  c o n c e n t r a t i o n  in t he  v i c in i ty  of t he  receptor .  Such  
fac tors  m a y  also be ope ra t ive  in cel lular  or subce l lu la r  
(e.g., m e m b r a n e )  p repa ra t i ons .  
W e  are aware  t h a t  a n y  a t t e m p t  to general ize would  be 
pu re  guesswork .  A t  a n y  rate ,  however ,  the  empi r ica l  evi- .  
dence  i tself  sugges t s  t h a t  I O T  is n o t  v e r y  su i t ab le  for dis- 
p l a c e m e n t  e x p e r i m e n t s  in u t e r u s  recep tor  s tud ies  a n d  t he  
i n t e r p r e t a t i o n  of a n y  suc h  i n v e s t i g a t i o n s  in w h ic h  iodo- 
t y ros ine  ana logues  are e m p l o y e d  as m a r k e r s  dese rves  g r ea t  
cau t ion .  
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Summary. Crude kal l ikre in  (Padut in |  b u t  n o t  pu re  kal l ikrein,  w h e n  p r e i n c u b a t e d  wi th  a n g i o t e n s i n  I caused  a po ten -  
t i a t ion  of t h e  m y o t r o p i c  effect  of decapep t ide  on t he  isola ted c o n t i n u o u s l y  supe r fu se d  r a b b i t  aor t ic  s t r ip .  A dd i t i on  of 
c o n v e r t i n g  e n z y m e  inhib i tor ,  SQ 20881, to the  m e d i u m  inh ib i t ed  th i s  po t en t i a t i on .  The  p o t e n t i a t i o n  b y  c rude  kal l ikre in  
of t h e  m y o t r o p i c  effect  of ang io t ens in  I is p r o b a b l y  due  to  the  convers ion  of decapep t ide  to  oc t a pe p t i de  a ng io t e ns in  II.  
Th i s  s t u d y  ind ica tes  t h a t  P a d u t i n  is no t  a pu re  kal l ikre in  p r e p a r a t i o n  a nd  p r o b a b l y  c o n t a i n s  a k in inase  f rac t ion  wh ich  
causes  the  convers ion  of ang io t ens in  I. 

T h e  convers ion  of a n g i o t e n s i n  I (A I) to ang io t ens in  I I  
(A II) h a s  been  s h o w n  to be m e d i a t e d  by  an  e n z y m e  
p r e s e n t  in m a n y  t i s sues  especia l ly  in t he  lung  a n d  
mesen te r i c  c i rcu la t ion  ~ *. On t he  o the r  hand ,  it  h a s  been  
s hown  t h a t  c o n v e r t i n g  e n z y m e  also causes  the  d e g r a d a t i o n  
of b r a d y k i n i n  an d  t he  s y n t h e t i c  inh ib i to r  of th i s  e n z y m e  

Potentiation by crude kallikrein (Padutin | of the myotropic effect 
of A I on the isolated continuously superfused rabbit aortic strips 

(nonapept ide ,  SQ 20881)5 p roduc e s  a n  inh ib i t i on  in the  
conve r s ion  of A i b u t  p o t e n t i a t e s  t he  effects  of b r a d y -  
kinin% The  d a t a  p r e se n t e d  in th i s  pa pe r  ind ica te  t h a t  
c rude  kal l ikre in  ( P a d u t i n  | b u t  n o t  pu re  kal l ikrein,  w h e n  
p r e i n c u b a t e d  w i t h  A I c a use d  a p o t e n t i a t i o n  of t he  m y o -  
t rop ic  effect  of A I on t he  c o n t i n u o u s l y  s u p e r f u s e d  r a b b i t  
aor t ic  s t r ip .  
Material and method. Tile m y o t r o p i c  a c t i v i t y  of A I was  
d e t e r m i n e d  on the  c o n t i n u o u s l y  supe r fu se d  sp i ra l ly  cu t  
r a b b i t  aor t ic  s t r ips  7 as descr ibed  p r e v i o u s l y  s. Th i s  

Concentrations Control 
of angiotensins responses 
(ng/ml) to angiotensins 

Responses to A I incubated 
with Padutin (0.1 U/ml) 
Without With SQ 20881 
SQ 20881 (50 ng/ml) 

A I 5 0 23.0 -4- 2.4 
10 0 37.3 =L 2.8 
20 0 66.1 -4- 3.1 
40 3.2 4- 1.0 85.4 4- 2.5 
80 8.0 4- 1.1 - 

A II 5 28.7 4- 2.5 - 
10 40.0 4- 2.8 - 
20 76.6 4- 3.3 - 
40 96.6 4- 5.5 - 

8.6 + 0.9 
16.0 i 1.6 
31.7 4- 1.1 
43.2 i 2.1 
65.5 ~= 2.0 

Per cent of maximum responses measured on the recorder (mean 4- 
SEM of 10 experiments). 
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p repa ra t ion  has been shown to be ex t remely  sensi t ive to 
A II  b u t  no t  to  A I~ A I and A I I  solut ions were made  
from the i r  s tock solut ions in 0.1 N acetic acid (100 ag/ml).  
4 d i f ferent  concen t ra t ions  of A I were p repa red  (1, 2, 4, 8 
~g/ml) then  crude  kall ikrein (Padut in  | Bayer) ,  which  
was f reshly  di luted in saline, incuba ted  wi th  A I solut ion 
hav ing  a final concen t ra t ion  of 0.1 U/ml These solut ions  
were kep t  at  37~ for a per iod of 30 min at p H  7.4. The 
same procedure  was repeated  in ano the r  series of ex- 
pe r imen t s  by  add ing  SQ 20881 at the  concen t ra t ions  of 
50 to  100 ng tml  to A I solut ions before incubat ing  wi th  
pure  kallikrein.  The same exper imenta l  design was fol- 
lowed wi th  pure  kallikrein (Kallikrein e KZC 1/75, Bayer  
AG). The dose-response curves of A I and A I I  alone, A I 
i ncuba ted  wi th  crude and pure  kallikrein and A I incub-  
a ted  wi th  crude and pure kall ikrein conta in ing  SQ 20881 
were de te rmined  in the  aort ic  s tr ips.  
Results. The low concen t ra t ions  of A I I  and re la t ive ly  
higher  concen t ra t ions  of A I (above 40 ng/ml) induced a 
dose -dependen t  con t rac t ion  when  superfused over  the 
r abb i t  aor t ic  str ips.  The contrac t i le  effect  of A I was found 
to  be po t en t i a t ed  af ter  p re incuba t ion  wi th  crude kalli- 
krein. No p o t e n t i a t i o n  was observed af ter  i ncuba t ion  of 
A I w i th  pure  kallikrein. Crude kallikrein itself ne i ther  
p o t e n t i a t e d  nor  relaxed when  relat ively h igher  concen-  
t r a t ions  were superfused over  the  r abb i t  aort ic  s t r ips .  
Nonapept ide  SQ 20881, which  is a p o t e n t  inhibi tor  of 
conver t ing  enzyme  causes a s ignif icant  inh ib i t ion  in the  
response of aort ic  s t r ips  to  A I p re incuba ted  wi th  crude 
kallikrein This  inhibi t ion was ob ta ined  when  SQ 20881 
was added  to  the  med ium before incuba t ion  of crude 
kallikrein The degree of the inhibi t ion by  SQ 20881 was 
found to  be a lmos t  the  same when  nonapep t ide  was used 
at  the  dose range of 10 to 100 ng/ml. U n d e r  t he  same 
exper imen ta l  condit ions,  pre incubat ion of SQ 20881 wi th  

A I alone did no t  inf luence the  cont rac t i le  response  to 
decapept ide .  The calculated resul ts  are shown in the  
table.  
Discussion. The results  of the  p resen t  s t u d y  clear ly indi-  
ca te  t h a t  crude kallikrein,  b u t  no t  pure  kall ikrein,  when  
incuba ted  wi th  A I causes a defini te  po t en t i a t i on  in the  
response  of r abb i t  aorta.  This  po ten t i a t ion  is p robab ly  due 
to  the  convers ion of A I to  A I I  by  crude kallikrein. This  
a s sumpt ion  has  been based  upon the  following findings:  
1. A I p re incuba ted  w i t h  crude kall ikrein induces  a 
myo t rop ic  ac t iv i ty  which  is equal to  t h a t  ob ta ined  wi th  
A I I  on the  aort ic  s t r ip .  No o the r  f ragments  of angio- 
t ens in -pep t ides  descr ibed hav ing  h igher  or equal  myo-  
t ropic  ac t iv i ty  when  compared  w i t h  the  effect  of p a r en t  
pep t ide  in the  aort ic  s t r ips  3. 2. Conver t ing  enzyme in- 
hibi tor  nonapep t ide  SQ 20881, inhibi ts  the  po t en t i a t i on  
of A I p re incuba ted  w i t h  crude kallikrein. In  order  to  
measure  the q u a n t i t y  of t he  convers ion of A I to  A I I  by 
crude kallikrein,  the  dose-response curve  of A I I  in each 
aort ic  s t r ips  was de te rmined ,  and i t  ind ica ted  t h a t  a lmos t  
100% convers ion  occurred af ter  pre incubat ion  of deca- 
pep t ide  wi th  crude kallikrein.  Since pure kall ikrein did 
no t  cause a po ten t i a t i on  on the  myo t rop ic  effect  of A I, 
i t  is therefore  obvious  t h a t  th is  po ten t i a t i on  is no t  due to  
kall ikrein itself in Padu t in .  I t  is h igh ly  possible t h a t  crude 
kall ikrein p repa ra t ions  conta ins  a kininase f ract ion which  
causes the  convers ion of A I to A I I .  The presence of a 
ca rboxypep t idase  B in c rude  kall ikrein p repa ra t ions  has 
been  descr ibed previous ly  10. 
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Summary. The ra te  of accumula t ion  and  me tabo l i sm of aH- l -no rep ineph r ine  in the  neurona l  p lexus  of ra t  po r t a l  vein 
produces  a small  t r a n s m i t t e r  concen t ra t ion  g rad ien t  across t he  longi tudinal  s mo o t h  muscle  layer  which  canno t  account  
for the  p re junc t iona l  supersens i t iv i ty  observed  and  suggests  localization of the  a lpha-adrenerg ic  receptors  ad j acen t  
to  the  nerve  plexus.  

The ra t  po r t a l  vein  consists  of 2 smoo th  muscle  layers;  
an inner  circular  layer  (10-20 ~zm thick) and  an ou te r  
longi tudinal  layer  (50-70 vm thick) 3. A two d imens iona l  
adrenergic  ne tw ork  is located  be tween  the  s m o o t h  muscle  
layers2, s. P re junc t iona l  hype r sens i t i v i t y  of the  longi tu-  
dinal  muscle to  norep inephr ine  (NE) appl ied exogenous ly  
has been  d e m o n s t r a t e d  in v i t ro  in chronical ly  d e n e r v a t e d  
and coca ine- t rea ted  t issues * a m o u n t i n g  to  a 13-30fold 
paral lel  shif t  of t he  dose-response curves. Because of the  
d imens ions  of the  hype r sens i t i v i t y  in th is  vessel  and  the  
unl ikel ihood t h a t  t he  adrenergic  nerve  plexus  could effec- 
t ive ly  reduce the  concen t ra t ion  of N E  t h r o u g h o u t  the  
longi tudinal  s m o o t h  muscle  layer  suff ic ient ly  to  accoun t  
for t he  shif t  in t he  d0se-resp0nse curve,  it  has  been 
pos tu la t ed  t h a t  t he  a lpha-adrenerg ic  receptors  are located  
on the  longi tud ina l  s m o o t h  muscle cell layer  d i rec t ly  
ad j acen t  to  the  nerve  plexus  ~, 3, ,, 9. 

I n  the  p resen t  exper iments ,  the  ra te  of t r a n s p o r t  of 
8H-1-NE into  t he  neurona l  p lexus  was  ob ta ined  f rom the  
neurona l  accumula t ion  and  me tabo l i sm of 3H-1-NE. I t  is 
self ev iden t  t h a t  N E  m u s t  en te r  t he  'tissue f rom its t issue 
b a t h  a t  a ra te  equal  to  its ra te  of e n t r y  in to  the  neurona l  
p lexus  a t  the  s t eady  s ta te .  F r o m  th is  d a t a  it was possible 
to  calculate  the  necessary  t r a n s m i t t e r  concen t ra t ion  gra- 
d ien t  f rom the  t issue b a t h  to  the  per i synap t ic  region 5 to 
effect  such a ra te  of en t ry .  Since th is  calculat ion showed 
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