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effect  re la t ionsh ips .  V inc r i s t i n  is a b o u t  10fold more  ac t ive  
t h a n  v i n b l a s t i n  (see also the  table) ,  b u t  t he  slope is s imilar ,  
wh ich  would  sugges t  a s imi lar  m e c h a n i s m  of act ion.  On 
t he  con t r a ry ,  d u r a t i o n  arid s h a p e  of t h e  ac t ion  p o t e n t i a l  
r e m a i n  una l t e red ,  wh ich  p r o b a b l y  m e a n s  t h a t  t he  differ- 
en t i a l  p e r m e a b i l i t y  to  ions is n o t  modif ied.  The  t h r e s h o l d  
for exc i t ab i l i t y  increases  p r opo r t i ona l l y  to  t h e  concen t r a -  
t i on  of the  drugs,  t he  v inc r i s t i n  be ing  a b o u t  10fold more  
powerfu l  t h a n  v i n b l a s t i n  (see table) .  R e p e t i t i v e  f i r ing is 
s l igh t ly  decreased,  poss ib ly  in c o n n e c t i o n  w i t h  t he  in- 
crease of the  th resho ld .  The  m e m b r a n e  p o t e n t i a l  is no t  
modif ied.  

Isoactive concentrations 

Drug 25% decrease of the 25% increase of the 
amplitude of the AP threshold 

Vinblastin 8.2 -L 0.73 7.2 :c 0.68 
Vincristin 0.9 J: 0.08 0.7 j_ 0.04 

!V[ean i S. E.; [xg/m|; n = 6 

I n  conclusion,  t h e  p a r a m e t e r s  wh ich  are more  c lear ly  
modi f ied  b y  b o t h  alkaloids,  are the  a m p l i t u d e  of the  
ac t ion  p o t e n t i a l  a n d  t he  t h r e sho ld  for exc i tab i l i ty .  The  
effects  i h a v e  descr ibed  are b r o u g h t  a b o u t  b y  t he  drugs  
w i t h i n  a few seconds  f rom the  b e g i n n i n g  of t he  pe r fus ion  
and  are p r o m p t l y  revers ib le  u p o n  w i thd rawa l .  P r e sum-  
ably,  these  ea r ly  a l t e r a t ions  of t he  electr ic  p a r a m e t e r s  are 
n o t  co r re l a t ed  to t he  morpholog ica l  a l t e r a t i ons  descr ibed,  
which  are l ikely to be  a slower and  n o t  so p r o m p t l y  
revers ib le  effect  of t he  drugs.  
The  effects of b o t h  v inc r i s t i n  a n d  v i n b l a s t i n  h a v e  been  
found  to be a l m o s t  comple te ly  a n t a g o n i z e d  b y  acety l -  
chol ine  (figure 2). The  a n t a g o n i s m  is n o t  unspecific,  s ince 
ace ty lcho l ine  does no t  p r e v e n t  c o m p a r a b l e  r educ t ions  of 
t he  ac t ion  p o t e n t i a l  b r o u g h t  a b o u t  b y  t he  local  a n e s t h e t i c  
p roca ine  u n d e r  t h e  same e x p e r i m e n t a l  condi t ions .  A v in-  
b l a s t i n - ace ty l cho l ine  i n t e r ac t i on  has  been  descr ibed  a t  t he  
p o s t s y n a p t i c  m e m b r a n e  (in t he  super ior  cervical  gang l ion  
of t he  cat) ,  where  i t  h a s  been  s h o w n  t h a t  v i n b l a s t i n  h a s  
a n  an t i ace ty l cho l ine  act ion% 

6 J. M. Trifaro, B. Collier, A. Lastowecka and D. Stern, Molec. 
Pharmac. N. Y. 8, 266 (1972). 
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Summary. B o t h  [2-o- iodotyros ine] -oxytoc in  and  [2 -o -me thy l ty ros ineJ -oxy toc in  d isp lay  on ly  w e a k  vasopresso r  a n d  
an t i d iu r e t i c  effects on rats .  T h e y  i nh i b i t  t he  in  v i t ro  u t e ro ton i c  ac t ion  of oxy toc in ;  th i s  i n h i b i t i o n  is no t  ful ly  com- 
pe t i t ive .  I t  is conc luded  t h a t  t h e y  are n o t  su i t ab le  as m a r k e r s  for s tudies  of u te r ine  r ecep to r  for oxytoc in .  

Owing  to the  re la t ive  ease of p r e p a r a t i o n  and  t he  h igh  
specific r ad ioac t iv i t i e s  which  can  be  achieved,  pep t ide  
h o r m o n e s  w i th  r ad ioac t ive  iodine h a v e  b e e n  ex tens ive ly  
used  in r a d i o i m m u n o a s s a y  and  are inc reas ing ly  employed  
for  t he  s t u d y  of i n t e r ac t i ons  w i t h  cel lular  b i nd i ng  sites, 
in  p a r t i c u l a r  the  ' r ecep to r '  s i tes a t  w h i c h  t h e y  in i t i a t e  
t h e i r  biological  responses.  Tile i od ina t ed  ana logues  of 
o x y t o c i n  3-5 and  a rg in ine  vasopress in~,  7 h a v e  been  con- 
s idered  for such  s tud ies  severa l  t imes.  W h e r e a s  the i r  use 
in a r a d i o i m m u n o a s s a y  does no t  seem to  c rea te  a n y  par -  
t i cu l a r  p roblems ,  t he i r  r e levance  for r ecep to r  s tud ies  
m i g h t  be r a t h e r  res t r i c ted  for 2 reasons.  Firs t ,  a consider-  
able  b ind ing  to  ' non recep to r '  si tes (deno ted  - n o t  qu i te  
co r rec t ly  - as 'nonspeci f ic '  b i nd i ng  b y  some au thors )  does 
n o t  al low one to follow t he  h o r m o n e - r e c e p t o r  i n t e r ac t i ons  
themse lves ,  w h e t h e r  in a ' d i r ec t '  or in  a d i s p l a c e m e n t  ex- 
pe r imen t .  This  was indeed  shown  for t he  b i n d i n g  of io- 
d i n a t e d  a rg in ine  vasopress in  to  t h e  p l a s m a  m e m b r a n e s  
of r ena l  medu l l a  7. Second,  i t  is obv ious ly  necessa ry  t h a t  
t i le  i od ina ted  h o r m o n e  b inds  to  t he  r ecep to r  si tes w i t h  a 
suf f ic ien t ly  h igh  aff in i ty .  T he  example  of r ena l  medu l l a  
m e n t i o n e d  above7 d e m o n s t r a t e s  t h a t  t he  b i n d i n g  of io- 
d i n a t e d  (or, more  general ly ,  3 - s u b s t i t u t e d  tyros ine)  anal -  
ogues of n e u r o h y p o p h y s e a l  h o r m o n e s  to  t he i r  recep tors  
m i g h t  be  r a t h e r  weak.  T he  s t r e n g t h  a n d  t he  mode  of 
b i n d i n g  of i od ina t ed  o x y t o c i n  to  t h e  u t e rus  r ecep to r  is 
n o t  k n o w n  so far  a n d  n o t  easy  to  i n v e s t i g a t e  direct ly .  
Therefore ,  we employed  ill t h i s  s t u d y  a pha rmaco log ica l  
a p p r o a c h  based  on  t he  a n t a g o n i s t i c  p rope r t i e s  of 

[Tyr(3-I)  ~]-oxytocin ( abbrev ia t ion :  lOT)  t owards  oxy toc in  
on t he  isola ted r a t  u terus .  I n  order  to  d e m o n s t r a t e  t he  
s ter ic  effect  of s u b s t i t u t i o n  a t  t he  3-posi t ion in t he  aro-  
m a t i c  r ing  of t y ros ine  upon  th i s  b ind ing ,  we h a v e  f u r t h e r  
s tud ied  t he  s te reoisomer ic  3 - m e t h y l a t e d  ana logue ,  
[Ty~(3-Me)2]-oxytocin ( a b b r e v i a t i o n :  MOT) in t h e  same  
t y p e  of e x p e r i m e n t .  The  ca lcu la ted  pAn-values  8 _ b y  defini-  
t ion,  l o g a r i t h m s  of h o r m o n e - r e c e p t o r  assoc ia t ion  con-  
s t a n t s  - call  t h e n  be  t a k e n  as a measu re  of t he  a f f in i ty  of 
these  ana logues  to  t he i r  receptors .  Some a d d i t i o n a l  pha r -  
macologica l  cha rac te r i s t i c s  of t he  2 s u b s t a n c e s  h a v e  also 
been  i n v e s t i g a t e d  a n d  are m e n t i o n e d  in th i s  paper .  
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Experimental.  lOT  and  MOT were  syn the t i zed  b y  con- 
ven t iona l  p rocedure  and  pur i f ied  by  Sephadex  ch roma to -  
g r a p h y  (P. Marbach,  D. Ja rv i s  and J. Rudinger ,  in prep-  
arat ion) .  The syn the t i c  oxy toc in  (OT) and  lysine vaso- 
press in  (LVP) used as s t a n d a r d s  were syn the t i zed  by  
Fer r ing  AB, Malm6 (Sweden) ;  the  former  subs tance  was 
pur i f ied  by  coun te r - cu r r en t  d i s t r ibu t ion  in n -bu tano l -  
acidic acid-water ,  the  la t t e r  on a CM-Sephadex  co lumn as 
descr ibed earl ier  ~ 
The u te ro ton ic  ac t iv i ty  was assayed  on an isolated iso- 
met r ic  u te rus  t aken  f rom ra ts  in na tu ra l  es t rus  and  sus- 
p e n d e d  in v a n  Dyke -Has t i ngs  med ium according to 
Munsick 1~ wi th  or w i t h o u t  magnes ium.  The  four -po in t  
assay and  t h e  cumula t ive  dose m e t h o d  n were  employed.  
For  inhib i t ion  studies,  cumula t ive  curves for OT in the  
presence  of 10 -? to  3.5 • 10-~ M IOT or 10-* to 5 • 10-* M 
MOT were recorded and p A : v a l u e s  c a l c u l a t e d -  when-  
ever  possible - as indica ted  in the  l i t e ra ture  n .  
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Fig. 1. Inhibition by lOT of LVP effect on rat blood pressure. 
IOT injections at symbols , ;  doses in nmoles indicated, Male rat 
393 g. Infusion rate of LVP 0.6 nmoles/h. Ordinate: mean arterial 
blood pressure. 
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Fig. 2. Uterotonic effect (cumulative dose-response curves) of oxy- 
tocin in the absence (open circles) and presence of IOT and MOT 
(concentration indicated for each curve). Lines are computed fits 
(see text). E, isometric contraction given as fraction of the maximal 
attainable contraction with oxytocin in the absence of antagonists. 
C, concentration of oxytocin in organ bath (M). 

Male ra t s  in u r e t h an e  anes thes ia  p r e m e d i c a t e d  wi th  
Dibenzyl ine  were  used for the  m e a s u r e m e n t s  of vaso- 
pressor  effects 12. The m e a n  ar ter ia l  b lood pressure  was 
recorded  by  means  of a S t a t h a m  pressure  t r ansduce r  in 
the  left  carot id  ar tery .  The subs tances  were admin is te red  
i . v .  in the  left ex te rna l  jugular  vein. In  inhibi t ion ex- 
per iments ,  e i ther  IOT was admin i s t e red  toge the r  wi th  
L V P  and  the  vasopressor  effect  was compared  wi th  the  
same dose of L V P  alone, or a l te rna t ive ly ,  L V P  was  ap- 
plied as a p e r m a n e n t  infusion (0.6-2.4 nmoles/h)  and  the  
inf luence of IOT on the  s t e ad y  s ta te  vasopressor  effect  
was s tudied.  The an t id iure t ic  ac t iv i ty  was  s tudied  as de- 
scr ibed earlier 13, using b o t h  OT and  L V P  as s t andards .  
The same procedures  as descr ibed above  were used for 
inves t iga t ions  of inh ib i t ion  proper t ies .  
Results. The an t id iure t ic  effects of b o t h  IOT and  MOT 
were ve ry  low, bo th  exhib i t ing  a b o u t  0.01 IU/tzmole 
(i.e., abou t  3% of an t id iure t ic  p o t e n c y  of OT). No in- 
h i b i t o ry  effects were observed.  There  were  no blood pres-  
sure effects observable  up to a dose of 0.28 Ezmoles for 
IOT and  0.26 ixmoles for MOT. The former  subs tance ,  
however ,  showed a s l ight ly  inh ib i to ry  effect  on the  L V P  
admin i s t e red  by  p e r m a n e n t  infusion (1.2 nmoles /h ,  
figure 1) in some rats.  These effects  were no t  ent i re ly  re- 
versible.  Also, no u te ro ton ic  ac t iv i ty  of t he  2 subs tances  
in t h e  presence  or in t he  absence  of magnes ium could be 
d emo n s t r a t ed .  
In  t he  absence of Mg 2+, b o t h  subs tances  inh ib i t  t he  effect  
of oxy toc in  on the  ra t  u te rus  (cumulat ive  - dose proce- 
dure).  A t  r a the r  low concen t ra t ions  of IOT and  MOT 
(10 -v to  5 • 10-~ M), the  inhib i t ion  seems to be of a 
compe t i t ive  na ture ,  pA,  values  of 7.05 • 0.08 (6) for IOT 
and  6.79 • 0.15(3) for MOT being ob ta ined  (ar i thmet ic  
means  =k SE;  in pa ren theses :  n u m b e r  of exper iments ) .  
However ;  h igher  concen t ra t ions  lead to  a clearly non-  
compe t i t ive  an tagonis t i c  effect  charac te r ized  by  a de- 
crease in the  max ima l  cont rac t ion  and by  a shif t  of the  
dose-response  curve to  the  r ight  along the  dose axis. W i t h  
increasing inhib i tor  concen t ra t ion  the  log dose-response 
curves  are gradual ly  sh i f ted  to the  r igh t  and,  s t a r t ing  a t  
a more  or less sha rp ly  def ined inhib i tor  concen t ra t ion ,  a 
visible decrease of the  max i ma l  effect  follows. This  is 
visuMised in figure 2, where  the  expe r imen ta l  po in t s  are 
f i t t ed  by  a ' s igmoidal '  dose-effect  funct ion  1~ ,~5 

E = Em,x/([C0.JCp + 1) 

which  describes a re la t ionship  be tween  an effect  E and  a 
concen t ra t ion  C (Emax being the  max i ma l  effect, Co. ~ the  
concen t ra t ion  inducing the  ha l f -max imal  effect  Emax/2, 
h a power  coefficient,  the  na tu re  of which  is no t  p rec i se ly  
known).  The c o m p u t e r  analysis  of the  d a t a  was  carr ied 
out  wi th  a p ro g ram descr ibed earlierlS; curves  in figure 2 
r ep resen t  a c o m p u t e d  nonl inear  least  square  fit. The  
h-coeff ic ients  were approx.  1.2-2.1 and  there  was no con- 
v incing re la t ion found  be tween  the i r  values  and  the  in- 
h ib i to r  concent ra t ion ,  a l though  some increase of the i r  
values w i th  increasing inhib i tor  concen t r a t ion  was  re- 
gistered.  Af te r  wash ing  out  the  inhibi tor ,  the  u terus  re- 
covered wi th in  1-3 h, to  give a full response  to oxytocin .  

9 L. Carlsson, V. Pli~ka and N. A. Thorn, Experientia 25, 749 
(1969). 

10 R.A. Munsick, Endocrinology 66, 451 (1960). 
11 J.M. van Rossum, Arch. int. Pharmacodyn. 743, 299 (1963). 
12 J. Dekanski, Br. J. Pharmac. 7, 567 (1952). 
13 V. Pli~ka and I. Rychlik, Acta Endocrin. 54, 129 (196"7). 
14 R.B.  Parker and D. R. Waud, J. Pharmac. exp. Ther. 177, 1 

(1971). 
15 M. Wahrenburg, M. Koida, R. Walter und V. Pli~ka, Expericn- 

tin 31, 1062 (1975). 
16 V. Pligka and H. Sachs, Eur. J. Biochem. 41, 229 (1974). 
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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 .  

17 R.F. Furchgott, Adv. Drug Res. 3, 21 (1966). 
18 P. Eggena, I. L. Schwartz and R. Walter, J. Gen. Physiol. 56, 

250 (1970). 

P o t e n t i a t i o n  by  crude  ka l l ikre in  of the m y o t r o p i c  effect of a n g i o t e n s i n  I in the  i so la ted  rabbi t  
aor t i c  s tr ip  

Z. S. E r c a n  an d  R. K. Ti i rker  i 

Department o/ Pharmacology, Faculty o/Medicine, University o/ Ankara, Ankara (Turkey), 6 September 1976 

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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