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n e u r o m e m b r a n e  in t he  chlor ide-free  condi t ion ,  in t he  
same  m a n n e r  as in  t h e  physiological  med ium.  W e  con-  
f i rmed  t h a t  f l -hydroxy  g lu t amic  acid (BHGA,  e ry th ro -  
L- type)  also i n h i b i t e d  t he  P O N  in t he  chlor ide-free  condi-  
t ion.  W e  conc lude  t h a t  the  i n h i b i t o r y  effect  of these  
subs t ances  on  t he  P O N  is p r o b a b l y  n o t  due to t he  m e m -  
b r a n e  p e r m e a b i l i t y  increase  to  chlor ide  ions. 
W a l k e r  e t  al. 14 r e p o r t e d  t h a t  L - g l u t a m i c  acid a n d  ibo ten ic  
acid show the  s a m e  effect  ( i nh ib i t o ry  or exc i t a to ry )  on  
iden t i f i ab le  g i an t  neu rones  of a E u r o p e a n  g a r d e n  snai l  
(Hel ix  aspersa) .  T h e y  sugges ted  t h a t  t he  2 amino  acids 
will ac t  on  t he  same r ecep to r  of t he  n e u r o m e m b r a n e  u n d e r  
t he  same  ionic m e c h a n i s m  ( their  i n h i b i t o r y  effect  is due  
to  t h e  m e m b r a n e  p e r m e a b i l i t y  increase  to  b o t h  chlor ide  
and  po tass ium) .  Concern ing  t he  P O N  of A c h a t i n a  ful ica 
F6russac,  n o t  L - g l u t a m i c  acid, b u t  e ry th ro - f l -hydroxy-L-  
g lu t amic  acid a n d  2 he te rocyc l ic  amino  acids ( ibotenic  
acid a n d  quisqual ic  acid) show t h e  same  effect~ W e  sugges t  

the  poss ib i l i ty  t h a t  t he  3 s u b s t a n c e s  ac t  on  t he  same  
si tes of n e u r o m e m b r a n e  u n d e r  t h e  same ionic m e c h a n i s m .  
Unl ike  t he  resu l t s  of W a l k e r  e t  al. us ing  Hel ix  aspersa ,  
the  3 a m i n o  acids are n o t  cons idered  to increase  t he  P O N  
m e m b r a n e  p e r m e a b i l i t y  to  chlor ide .  
Lea  a n d  Ushe rwood  15,16 sugges ted  t h a t  t he  c o n d u c t a n c e  
increase  of t he  locus t  (Schis tocerca  gregaria)  muscle  f ibre  
m e m b r a n e  caused  b y  ibo ten ic  acid is due to  t he  m e m b r a n e  
p e r m e a b i l i t y  increase  of chlor ide.  The i r  f ind ings  on t he  
effect  of ibo ten ic  acid would  be  d i f fe ren t  f rom the  case of 
the  P O N  n e u r o m e m b r a n e .  
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Summary. The  per fus lon  of t h e  node  of R a n v i e r  w i t h  v i n b l a s t i n  or v inc r i s t i n  reduces  t h e  a m p l i t u d e  of t he  ac t ion  
p o t e n t i a l  w i t h i n  a few seconds.  Vincr i s t ins  is 10fold more  ac t ive  t h a n  v inb l a s t i n .  U p o n  w i thd rawa l ,  t he  effect  is 
p r o m p t l y  revers ib le  a n d  i t  is an t agon i zed  b y  ace ty lchol ine .  

V i n b l a s t i n  a n d  v incr i s t in ,  t he  2 m a i n  a lkaloids  of V inca  
rosea, are endowed  w i t h  a m a r k e d  n e u r o t o x i c i t y  even  a t  
c u r r e n t  t h e r a p e u t i c a l  doses 1. I t  has  been  m a i n t a i n e d  t h a t  
t h e  p r i m a r y  a l t e r a t i o n  is a n  i m p a i r m e n t  to  t he  a x o n a l  
t r a n s p o r t "  t h r o u g h  degene r a t i ve  changes  in ne rvous  
t i ssue  2. The  p r o p a g a t i o n  of t he  ac t ion  p o t e n t i a l s  would  
be  a l t e red  on ly  secondar i ly ,  some t i m e  a f t e r  t he  axo-  
p la smic  t r a n s p o r t  h a s  comple t e ly  s t opped  a. 
I h a v e  inves t iga t ed ,  in  t he  i so la ted  n e r v e  f ibre  of t he  
u n t r e a t e d  frog, t h e  modi f i ca t ions  of t h e  ac t ion  p o t e n t i a l s  
fol lowing per fus ion  of t h e  node  of R a n v i e r  w i t h  so lu t ions  
c o n t a i n i n g  v i n b l a s t i n  or  v inc r i s t i n ;  in  th i s  p a p e r  m u c h  
fas te r  effects  are r e p o r t e d  of b o t h  a lkaloids  on  t he  pro-  
pe r t i es  of t he  m e m b r a n e  of t i le  ne rve  fibre. 
Method. I h a v e  s tud ied  the  ac t ion  of v i n b l a s t i n  a n d  v in -  
cr i s t in  on t h e  fol lowing p a r a m e t e r s  of t he  electr ic  a c t i v i t y  
in  i so la ted  n e r v e  f ibres :  a m p l i t u d e  a n d  d u r a t i o n  of t he  
ac t ion  p o t e n t i a  L t h r e s h o l d  for e lectr ical  exc i t ab i l i t y  a n d  
m e m b r a n e  po ten t i a l .  F u r t h e r m o r e  I sea rched  for  modif i -  
ca t ions  of t i le r e p e t i t i v e  f i r ing  wh ich  m a y  be  el ici ted in 
sensory  f ibres  b y  a m a i n t a i n e d  electr ic  s t imu lus  4 ( abou t  
30 msec).  Single m y e l i n a t e d  ne rve  f ibres were i so la ted  

f rom the  frog 's  sciat ic  n e r v e  a n d  t r a n s f e r r e d  to a special  
c h a m b e r  s where  one node  of R a n v i e r  was  c o n t i n u o u s l y  
superfused.  One of t h e  n e i g h b o u r i n g  nodes  was s t imu-  
la ted  and  t he  electr ic  a c t i v i t y  of t he  per fused  node  was 
recorded  according  to t he  a i r -gap  t e c h n i q u e  5. The  l iquid  
of pe r fus ion  was a b a l a n c e d  sa l t  so lu t ion  for a m p h i b i a  
(110.5 NaC1, 2.5 KC1, 1.8 CaC12 and  2.4 NaHCO3, all  in  
mM/1) in  which  e i the r  v i n c r i s t i n  su lpha t e  or v i n b l a s t i n  
s u l p h a t e  (Eli Li l ly  & Company ,  Ind ianapo l i s ,  USA) could  
be  dissolved.  The  f ibres  were s t i m u l a t e d  b y  r e c t a n g u l a r  
pulses  of 0.2 msec w i t h  t he  f r equency  of 1 pe r  sec. 
Results. The  a m p l i t u d e  of t h e  ac t ion  p o t e n t i a l  was  found  
to be  r educed  b y  b o t h  drugs.  F igure  1 shows the  dose-  
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Fig. 1. Per cent decrease of the amplitude of the action potential 
(ordinate) at different concentrations (abscissa) of Vinblastin (Vbl) 
and Vincristin (Vcr). 
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Fig, 2. Action potentials with simple Ringer (Ri), Vinoristin (l[~glml) 
(Vcr) and Vincristin + Acetylcholine (1 [~g/ml + 1 mg/ml) (Vcr + 
ACh). 
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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% 
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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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