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P o t e n t i a t i o n  of  A n g i o t e n s i n  Act ion  on  
S m o o t h  M u s c l e  by Alka l ine  pH 

PALADINI e t  al. 1, h a v e  r ecen t ly  shown  t h a t  t he  p ressor  
a c t i v i t y  of ang io tens in  is cons ide rab ly  inc reased  w h e n  i t  is 
in j ec ted  in to  t h e  a s say  a n i m a l s  (50 g, w h i t e  ra ts)  a t  a 
p H  > 11. Th i s  p h e n o m e n o n  was t e n t a t i v e l y  a t t r i b u t e d  to  
a change  in c o n f o r m a t i o n  of t he  molecule  of ang io tens in ,  
since o t h e r  possible e x p l a n a t i o n s  were e x p e r i m e n t a l l y  dis- 
carded.  

\Ve h a v e  been  able  to d e m o n s t r a t e  a s imi la r  p o t e n t i a t i n g  
effect  of the  a lka l ine  p H  on  t he  s t i m u l a t i n g  a c t i o n  of 
ang io tens in  on s m o o t h  muscle  (Figure) .  

F r o m  the  t r ac ings  in t h e  F igure  i t  can  easi ly  be  seen 
t h a t  the  c o n t r a c t i o n s  of t he  i leon p r o v o k e d  b y  angio-  
tens in ,  are  inc reased  four-fold,  or  more ,  w h e n  t h e  p H  of 
t he  m e d i u m  is increased  f rom 7.5 to 9.3. T h e  p o t e n t i a t i o n  
occurs  r ap id ly  a f t e r  t he  c h a n g e  in p H  a n d  is c o m p l e t e l y  
reversible .  The  response  of t he  muscle  to  h i s t a m i n e  is un -  
affected b y  t he  p H  changes .  

W h e n  t he  p H  of t he  T y r o d e  is ra ised  a b o v e  9.3 the  t o n u s  
of t he  i leon increases  excess ive ly  a n d  t he  p r e p a r a t i o n  is no  
longer  useful.  On  t h e  o t h e r  h a n d ,  a t  p H  lower  t h a n  9.0, 
t he  p o t e n t i a t e d  response  is n o t  obse rved .  S o d i u m  car-  
b o n a t e  c an  be  rep laced  b y  s o d i u m  h y d r o x i d e ,  b u t  t h e  
t o n u s  of t he  muscle  increases  more  w i t h  t h e  l a t t e r .  

T h e  bes t  p r e p a r a t i o n  to d e m o n s t r a t e  t h i s  effect  is t he  
gu inea-p ig ' s  ileon, b u t  i t  can  also be c lear ly  obse rved  w i t h  
the  u t e r u s  a n d  d u o d e n u m  of t he  ra t .  

B r a d y k i n i n ,  oxy toc in ,  a n d  5 - h y d r o x y t r y p t a m i n e  are,  
l ike h i s t a m i n e ,  n o t  p o t e n t i a t e d  b y  s imi la r  increases  in  pH .  

E v i d e n c e  o b t a i n e d  b y  d i f fe ren t i a l  u l t r av io l e t  spec t ro -  
scopy of ang io t ens in  a g a i n s t  a n  e q u i m o l a r  m i x t u r e  of i ts  
c o n s t i t u e n t  a m i n o  acids  shows t h a t  t he  c o n f o r m a t i o n  of 
the  p o l y p e p t i d e  p r o b a b l y  changes  w i t h  r i s ing p H :  a pro-  
nounced  p e a k  of a b s o r p t i o n  a p p e a r s  a t  250 m ~  w h e n  t he  
p H  is 10 or h i g h e r L  More de t a i l ed  s tud ies  h a v e  now 
s h o w n  t h a t  s ign i f i can t  changes  in t he  spec t r a  can  be 
d e m o n s t r a t e d  a l r eady  a t  p H  9.4. Th i s  o b s e r v a t i o n  cor- 
re la tes  v e r y  well  w i t h  the  resu l t s  of the  p r e s e n t  exper i -  
m e n t s  and  s u p p o r t s  t h e  h y p o t h e s i s  a d v a n c e d  b y  PALADINI 
e t  al. ~ to  exp la in  these  p o t e n t i a t i o n  p h e n o m e n a  3. 
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Volume of the bath, 3 ml; temperature, 35°C. At the first arrow 
normal Tyrode (pH 7.5) was replaced by a Tyrnde with 400 mg]l of 
sodium carbonate (pH 9.3). At the second arrow the original Tyrode 
was used again. A : angiotensin (Val~angiotensin I 1, fl aspartylamide, 
synthetic 2) ; H: histamine dihydroehloride. The numbers indicate the 

nanograms. 

Zusammen[assung. Die P o t e n z i e r u n g  der  ~Virkung von  
Angio tens in  au f  das  isol ier te  M e e r s c h w e i n c h e n - I l e u m  wird  
bewiesen,  w e n n  das  T y r o d e b a d  au f  p H  9,3 a lka l in i s i e r t  
ist. Diese P o t e n z i e r u n g  wi rd  m i t  B r a d y k i n i n ,  Oxy toc in ,  
5 - H y d r o x y t r y p t a m i n  u n d  H i s t a m i n  n i c h t  b e o b a c h t e t .  
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Effets  de l ' a c t i n o m y c i n e  D s u r  le d 6 v e l o p p e m e n t  
n o r m a l  et  s u r  l e s  m o d i f i c a t i o n s  e x p 6 r i m e n t a l e s  

de la m o r p h o g 6 n ~ s e  de l 'oeuf  de l ' o u r s i n  
P a r a c e n t r o t u s  l iv idus  

L ' a c t i n o m y c i n e  D se fixe sur  l ' ac ide  d6soxy r ibonu -  
cl6ique I e t  i nh ibe  les syn th6ses  nucl6ai res  d ' ac ides  r ibo-  
nucl6iques d ~ p e n d a n t e s  de l ' ae ide  d6soxyr ibonuc l6 ique  ~. 
L ' a c t i n o m y c i n e  D cons t i tue  a ins i  u n  a g e n t  p r6c ieux  p o u r  
l ' 6 tude  du contrSle  exerc6 p a r  les n o y a u x  sur  la diff6ren-  
e la t ion  ceUulaire. Chez l ' ours in  l ' a c t i n o m y c i n e  D r a l e n t i t  
l ' i nco rpo ra t ion  de  la t h y m i d i n e  m a r q u 6 e  d a n s  l 'ac ide  d6s- 
oxyr ibonuc l6 ique  e t  arr6te ,  peu  aprbs  la  I6condat ion ,  le 
r enouve l l emen t  de l 'acide r ibonucl6 ique  3. 

Dans  ce t te  no te  nous  6 tud ie rons  les effets  de l ' ac t ino-  
myc ine  D sur le d 6 v e l o p p e m e n t  n o r m a l  des l a rves  e t  su r  
ses modi f ica t ions  exp~r imenta les ,  l ' a n i m a l i s a t i o n  e t  la  
v6g6ta l isa t ion.  

Les oeufs son t  mis 30 ra in  apr6s la f6conda t ion  d a n s  
l ' eau  de m e t  c o n t e n a n t  de 5 5  ̀40 ~g p a r  ml  d ' a c t i n o m y c i n e  
D. Une  pa r t i e  des oeufs est  cul t iv6e e n  p e r m a n e n c e  en  

pr6sence  d ' a c t i n o m y c i n e ,  l ' a u t r e  p a r t i e  6 t a n t  repor t6e ,  
aprSs  20 h de t r a i t e m e n t ,  d a n s  l ' e an  de  m e r  no rma le .  L a  
vdg6ta l i sa t ion  es t  o b t e n u e  en  t r a i t a n t  les oeufs  p e n d a n t  
20 h p a r  le ch lo ru re  de  l i t h i u m  (1, 3 × 10 2M). L ' a n i m a -  
l i sa t ion  es t  p rovoqu6e  en  t r a i t a n t  les oeufs  p e n d a n t  la 
m6me  dur6e  p a r  le ch lorure  de zinc (5 × 10-6M)  ou p a r  
le b len  d ' E v a n s  (2 × 10-~M).  Les  cu l tu re s  s o n t  Ia i t es  5. 
l ' obscur i t6  5  ̀la  t e m p 6 r a t u r e  du  l abora to i re .  

Rdsultats, Avec l ' a c t i n o m y c i n e  D (30 5. 40 ~g p a r  ml) la 
s e g m e n t a t i o n  se d6roule,  au  d 6 b u t  du  d 6 v e l o p p e m e n t ,  5  ̀la 
m~me  a l lure  que  chez  les t 6 m o i n s ;  elle se r a l e n t i t  sensible-  
mer i t  au  s t a d e  moru le  avanc6 .  Le  d 6 v e l o p p e m e n t  s ' a r r6 t e  
au  s t a d e  b l a s t u l a  j eune .  Le r e p o r t  d a n s  l ' eau  de  mer  nor-  
male  n 'am61iore pas  le d ~ v e l o p p e m e n t  de ces larves.  Avec 
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l ' a b a i s s e m e n t  de la c o n c e n t r a t i o n  le d6ve loppemen t ,  tou-  
jours  ra lent i ,  progresse  d a v a n t a g e ;  le s t ade  b l a s t u l a  
a v a n c 6  es t  a t t e i n t  avec  20 [xg p a r  rot; la g a s t r u l a t i o n  es t  
6bauch6e  chez que lques  la rves  avee  10 ~g pa r  ml.  Enf in ,  
avec  5 ixg pa r  ml, le s t ade  gas t ru l a  a s ym 6 t r i que  es t  a t t e i n t .  
T o u t e s  ces la rves  d6g6n6ren t  r a p | d e m e n t .  Le r epo r t  d a n s  
l ' eau  de mer  amdl iore  16g+rement le d 6 v e l o p p e m e n t  des  
larves  t ra i t6es  p a r  des c o n c e n t r a t i o n s  de 5 e t  I0 ~g pa r  ml. 

Les larves  t ra i t~es  au s t ade  b l a s tn l a  m d s e n c h y m e  pa r  
l ' a c t i n o m y c i n e  (40, .30 e t  20 ltg p a r  ml) cessent  de  se d6- 
ve loppe r  et  se l y sen t  en  que lques  heures .  P lus ieurs  t r a -  
v a u x  *,5 o n t  m o n t r 6  que  l ' a d d i t i o n  d ' ac ide  d6soxyr ibo-  
nucl~ique au  milieu p ro tege  los o rgan | s ines  con t re  les el- 
le ts  de l ' a c t i nomyc ine  D. Chez l 'ours in  nous  a v o n s  obse rv6  
que  t 'ac ide  d6soxyr ibonuc ld ique  a jou t6  au mi l ieu  de cul- 
t u r e  "X ra ison  de 500 ixg p a r  ml pro tege  les la rves  con t re  les 
effets  i nh ib i t eu r s  de l ' a c t i nom yc i ne  (10 Ixg p a r  ml). 

Les oeufs  t ra i t6s  s i m u l t a n 6 m e n t  p a r  le ch lo ru rc  tie li- 
t h i u m  e t  l ' a c t i n o m y c i n e  (I0 lxg p a r  ml} fo rmen t ,  apr~s  
leur  r epo r t  dans  l ' eau  de mer,  des la rves  p l u s  f o r t e m e n t  
v6g6talis6es que  les larves  trait(~es pa r  le ch lo ru re  de li- 
t h i u m  seul. lEn con t r a s t e ,  les effets  a n i m a l i s a n t s  des ions  
zinc e t  du bleu & E v a n s  a p p a r a i s s e n t  d iminu6s  d a n s  les 
la rves  t ra i t6es  s i m u l t a n 6 m e n t  p a r  ces a g e n t s  e t  l ' ac t ino-  
myc ine  (10 p.g pa r  ml). E n  effet, l ' ex t ens i on  de l 'dpaississe- 
m e n t  e c t o d e r m i q u e  apica l  e t  de la touffe  cili6e qui  le re- 
couvre  son t  t ou jou r s  mo ins  i m p o r t a n t s  d a n s  ces la rves  
que  d a n s  celles t ra i t6es  pa r  le ch lorure  de zinc ou le bleu 
d ' E v a n s .  

Conclusions. Les r~su l t a t s  o b t e n u s  m o n t r e n t  que  l ' ac t i -  
n o m y c i n e  D, sans  inf luence  n o t a b l e  sur  la s e g m e n t a t i o n  
aux  c o n c e n t r a t i o n s  utilis6es, a r re t e  le d ~ v e l o p p e m e n t  au 
s t ade  b las tu la .  L ' a r r 6 t  du  d ~ v e l o p p e m e n t  g c e  s t ade  peu t  
6tre  o b t e n u  en  f a i s an t  agir  l ' a c t i n o m y c i n e  d i r e c t e m e n t  
sur  les b las tu las .  Ces donn6es  i n d i q u e n t  que  les s t ades  
ultgerieurs du d6ve loppemen t ,  c ' es t  5. dire la g a s t r u l a t i o n  
e t  la d i f%renc ia t ion  des  p lu teus ,  son t  t%roi tement  li6s au 
f o n c t i o n n e m e n t  du  noyau  ou plus  p r6c i s~ment  a u x  r6ac- 
t ions  de syn th6ses  inhib6es  p a r  l ' a c t i nom yc i ne .  Or cet  
a g e n t  inh ibe  les syn th6ses  d ' ac ide  r ibonucl&ique gouver -  
n6es p a r  l ' ac ide  d6soxyr ibonuc l6 ique  et, n o t a m m e n t ,  la 
f o r m a t i o n  des  messagers  qu i  a s su ren t  le t r a n s f e r t  de Fin- 
f o r m a t i o n  g~n6t ique  aux  r ibosomes  o/~ son t  61abor6es les 
p ro t~ ines  sp6cifiques.  L ' a c t i o n  inh ib i t r i ee  de l ' a c t i n o m y -  

cine sur  la d i f f6renc ia t ion  m o n t r e  la re la t ion  de d~pen-  
d a n c e  e x i s t a n t e  en t r e  la d i f fdrenc ia t ion  et  les syn thbses  
d ' ac ide  r ibonuc l~ ique  mmldai re ;  ce t t e  i n h i b i t i o n  de la 
difff4renciation por t e  ~ la lois sur  les s t r u c t u r e s  ec toder -  
miques  e t  en tom6.sodermiques  et  a u c u n e  modi f i ca t ion  de 
la d d t e r m i n a t i o n  e m b r y o n n a i r e  n ' e s t  prow>qude p a r  l ' ac t i -  
n o m y c i n e  seule. C e p e n d a n t ,  en  e x a m i n a n t  les effets  de  
faibles c o n c e n t r a t i o n s  d ' a c t i n o m y c i n e  sur  des larves  
t ra i t~es  pa r  des agen ts  a n i m a l i s a n t s  ou v6g6ta l i sants ,  on  
obse rve  que cet  a g e n t  favor ise  la vdgOtal isat ion a lors  qu ' i l  
d i m i n u e  l ' express ion  de l ' a n i m a l i s a t i o n .  Ces o b s e r v a t i o n s  
sugg6ren t  l ' ex is tence  d ' u n e  d i f fe rence  d a n s  l '~ t a t  de d6- 
p e n d a n c e  vis g vis du noyau  des processus  de diff6rencia-  
t ion  e c t o d e r m i q u e  et  e n t o m 6 s o d e r m i q u e .  

Summary .  In  the  presence  of a c t i n o m y c i n  1) (20-40 
gg/ml) ,  t he  d e v e l o p m e n t  of the  eggs of the  sea  u rch in ,  
Paracentrotus tividus, is slowed f rom the  la te  m o r u l a  a n d  
s t opped  a t  the  b l a s tu l a  s tage.  The  d e v e l o p m e n t  is i m m e -  
d i a t e ly  s topped  in the  b l a s tu l a  t r e a t e d  w i th  a c t i n o m y c i n  
1) (20-40 ~tg/ml). The  i n h i b i t o r y  effects  of a c t i n o m y c i n  I) 
are  p r e v e n t e d  by  deoxyr ibonuc l e i c  acid.  A c t i n o m y c i n  I) 
does no t  exe r t  a n i m a l | z i n g  or v e g e t a l | z i n g  effects. How-  
ever,  t he  e n h a n c i n g  of vege t a l | z i ng  ac t ion  of l i t h ium a n d  
the  w e a k e n i n g  of a n i m a l | z i n g  effects  of zinc ions a n d  
E v a n s  b lue  h a v e  been  obse rved  in t he  p resence  of ac t ino-  
myc in  I). These  o b s e r v a t i o n s  m a y  reflect  some di f ference 
in the  s t a t e  of d e p e n d e n c e  of d i f f e r en t i a t i on  of en tomeso-  
de rmic  and  ec tode rmic  s t r u c t u r e s  t owards  the  nuc leus  6. 
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Effect of ~ - M e t h y l - D O P A  on 
Myocardial  Catecho lamines  

Stud ies  in r ecen t  years  h a v e  a d d e d  cons ide rab ly  to ou r  
knowledge  a b o u t  t h e  m e c h a n i s m  of ac t ion  of n o r a d r e n a -  
l ine (NA) release p roduced  b y  e - m e t h y l - a m i n o  acids.  Con- 
f l ic t ing resu l t s  indica te ,  however ,  t h a t  th i s  m e c h a n i s m  is 
n o t  ye t  en t i r e ly  e luc ida ted .  

S.mTH ~ r epo r t ed  t h a t  t he  a d m i n i s t r a t i o n  of = -me thy l -  
D O P A  (~-M-DOPA) caused  a decrease  in b r a i n  se ro ton in  
b u t  lef t  t he  N A  level  u n c h a n g e d .  NA was e s t i m a t e d  b y  
m e a n s  of b ioassay.  I n  c o n t r a s t ,  i t  h a s  been  s u b s e q u e n t l y  
d e m o n s t r a t e d  b y  m a n y  i n v e s t i g a t o r s  (i.e. CARLSSON a n d  
LINDQVIST ~, H E s s  et  al. a, PORTER et  al. ~) t h a t  ~ -M- I )OPA 
depresses  also the  levels  of NA in the  b ra in  as well  as in 
o t h e r  t issues.  In  t he se  e x p e r i m e n t s  a f iuor imet r ic  m e t h o d  
of N A  e s t i m a t i o n  was  used. 

I t  has  also b e e n  d e m o n s t r a t e d  t h a t  a - M - D O P A  a n d  its 
ana logue  lack ing  t he  para-OH group,  a-methyl-meta-tyro-  
sine (ct-MMT), unde rgo  d e c a r b o x y l a t i o n  a n d  s u b s e q u e n t  
f l -hydroxy la t ion  in vivo, a n d  t h a t  t h e  a m i n e s  t h u s  fo rmed  

( ~ - m e t h y t - d o p a m i n e  and  a - m e t h y l - m ) r a d r e n a l i n e ,  resp.  
ot-methyl-meta-tyramine a n d  a-methyl- f l -hydroxy-meta- 
t y r a m i n e )  m a y  be t a k e n  up  by  the  t issues ; while  a - m e t h y l -  
d o p a m i n e  was shown  to d i s a p p e a r  a l m o s t  comple t e ly  f rom 
the  b r a i n  24 h a f t e r  a - M - I ) O P A  a d m i n i s t r a t i o n ,  a - m e t h y l -  
n o r a d r e n a l i n e  (~-M-NA) seemed to  be r e t a ined  for a h m g e r  
t i m e  ~". R e c e n t  s tud ies  of CARLSSON S showed t h a t  a -naethyl -  
f l -hydroxy-meta-tyramine (me ta r amino l )  was found  in the  
b r a i n  of r a b b i t s  as la te  as 7 d a y s  a f t e r  t he  a d m i n i s t r a t i o n  
of a single dose of =-MMT (100 mg/kg ,  i.v.). Accord ing  
to  CARLSSON, the  amines  fo rmed  f rom = - m e t h y l a m i n o  
acids  would t hus  displace  t he i r  phys io logica l  ana logues  
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