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I n  our  op in ion  t h i s  b e h a v i o u r  seems to  ind ica te  t h a t  
t h e  p r i m a r y  or ig in  of t he  amylase  occur r ing  in t he  a m n i -  
ot ic  f luid is t he  u r ine  excre ted  b y  t h e  foetus.  

J u s t  as in  t h e  case of h u m a n s  2, t he  m e a n  amy la se  
a c t i v i t y  r a t e  in  t h e  b lood  of the  r a t  is s o m e w h a t  h ighe r  
du r ing  g rav id i ty .  

Zusammen/assung, Die An ly l a seak t i v i t / i t  im  B lu r  yon  
W i s t a r r a t t e n  s t e ig t  bis  z u m  E n d e  der  S~ugeper iode  an. I n  
de r  Amnionf l t i s s igke i t  feh l t  sie zun~Lchst, n i m m t  o b e r h a l b  
eines F6 t a lgewich t e s  yon  2 g auf ein Viel faches  der  B lu t -  
wer te  zu u n d  fXllt m i t  s c h w i n d e n d e r  Amnionf l i i s s igke i t  
a m  E n d e  der  Grav id i tX t  s t a r k  ab. 
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Amylase activity in the blood of Wistar rats in the first half year of v R, L. ]=3URT and J. A. MCALISTER, Obstet. Gynec., N.Y. 28, 351 
life. (1966). 

C o m p a r i s o n  of  the  M o d e  of A c t i o n  of  O x y t o c i n  and  L y s i n e - V a s o p r e s s i n  on  the  I s o l a t e d  Rat  U t e r u s  

The  p r i m a r y  s t ruc tu re s  of 7 n a t u r a l  n e u r o h y p o p h y s e a l  
oc tapept ides ,  i so la ted  f rom a b r o a d  s p e c t r u m  of ver-  
t e b r a t e  species, h a v e  been  e luc ida ted  1-4. P o i n t  m u t a -  
t ions  in t he  genet ic  code(s) for t he  ances t r a l  oc t apep t i de  
molecule(s) resu l ted  in a l t e r a t ions  of t he  p r i m a r y  pep t ide  
sequence.  Ava i lab le  evidence  to da te  ind ica tes  t h a t  only  
s u b s t i t u t i o n s  in pos i t ions  3, 4 and  8 h a v e  been  favored  
du r ing  the  course of evolut ion .  In  th i s  c o n t e x t  i t  was  
des i rable  to  explore  whe the r ,  in add i t i on  to  q u a n t i t a t i v e  
biological  differences (aff ini ty  for a g iven  t a r g e t  organ),  
also q u a l i t a t i v e  differences (abi l i ty  to  induce  a response  
s u b s e q u e n t  to  r ecep to r  occupat ion)  p l ayed  a role in 
a d a p t a t i o n .  

H o r m o n e s  of t he  pos te r io r  p i t u i t a r y  g land  possess ing 
n e u t r a l  a lkyl  amino  acid res idues  in pos i t ions  3 and  8 
(e.g., isoleucyl  and  leucyl,  r e spec t ive ly ,  in t he  case of 
oxytocin)  are p o t e n t  con t rac t i l e  s t i m u l a n t s  of t he  in v i t ro  
r a t  u t e rus ;  ho rmones ,  e.g. [ lysine~-vasopressin,  possess- 
ing in pos i t ion  3 a n  a r o m a t i c  amino  acid res idue (phenyl -  
a lanyl)  and  in pos i t ion  8 a bas ic  a lkyl  a m i n o  acid res idue 
(lysyl) exh ib i t  low potenc ies  in th i s  b ioassay.  Usua l ly  the  
po tenc ies  of these  h o r m o n e s  are d e t e r m i n e d  b y  a 4-poin t  
des ign 6 in magnes ium- f ree  VAN DYKE-HASTINGS solu- 
t ion  6 and  are expressed  in t e r m s  of specific act iv i t ies .  
To gain  a deeper  u n d e r s t a n d i n g  of t h e  mode  of in te r -  
ac t ion  of these  h o r m o n e s  w i t h  t he  u t e r ine  receptor(s)  we 
d e t e r m i n e d  t h e  c u m u l a t i v e  dose- response  curves  7 of 
[ lys ine]-vasopress in  a n d  oxy toc in  in magnes ium- f r ee  solu- 
t ion  (Figure,  curves  I a  a n d  IIa). I t  is a p p a r e n t  f rom th i s  
s t u d y  t h a t  these  2 n e u r o h y p o p h y s e a l  h o r m o n e s  differ  
no t  on ly  in t h e i r  aff ini t ies  (oxytocin,  pD 2 9.17 3c 0.088; 
[ lysine]-vasopressin ,  pD 2 6.82 ~j= 0.12) for t h e  s m o o t h  
muscle  r ecep to r  bu t ,  more  s ignif icant ly ,  in  t he i r  m a x i m u m  
effects - a measu re  of in t r ins ic  ac t i v i t y  (oxytocin,  e 1.00; 
[ lysine]-vasopressin,  e 0.83 ~2 0.04). T h a t  t he  d i m i n i s h e d  
in t r ins ic  a c t i v i t y  of [ lysine~-vasopressin is assoc ia ted  
w i t h  t he  presence  of t he  p h e n y l a l a n y l  res idue  in posi- 
t i on  3, and  n o t  w i t h  t he  presence  of t he  lysyl  res idue  in 

pos i t ion  8, is sugges ted  b y  recen t  f ind ings  s in th i s  l abora -  
t o r y :  dose-response  s tud ies  w i t h  oxy toc in  analogs,  w h i c h  
differ  specif ical ly in t h e  s u b s t i t u t i o n  of the  a l ipha t i c  
isoleucyl  res idue in pos i t ion  3 b y  t he  a r o m a t i c  pheny l -  
a l any l  res idue (3- i so leuc ine-8-a lan ine-oxytoc in  v. 3- 
pheny la l an ine -8 -a l an ine -oxy toc in ) ,  showed t h a t  t h e  side- 
cha in  in pos i t ion  3 no t  on ly  ac t ive ly  c o n t r i b u t e s  to  b ind -  
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Cumulative dose-response curves of Elysine]-vasopressin and oxytocin 
on the in vitro rat uterus mounted in MUNSlCK'S fluid without added 
magnesium and with 0.5 mM added magnesium. Oxytocin without 
added magnesium ( O - - O )  (Ia); oxytocin with added magnesium 
( � 9 1 4 9  (Ib); [lysine]-vasopressin without added magnesium 
(&--A)  (IIa); Elysine]-vasopressin with added magnesium ( A _ _ ~ . )  
(IIb). The experinleutal procedure followed for obtaining dose- 
response curves has been detailed in s. Each curve represents an 
average of at least 10 experiments with 6 different rats. 
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ing of the  ho rmone  bu t  Mso par t ic ipa tes  in the  ca ta ly t i c  
func t ion  of the  ho rmone  recep tor  complex.  

I t  has  been  known for some t ime  t h a t  the  response  of 
the  isolated ra t  u te rus  to  neu rohypophysea l  hormones  is 
p o t e n t i a t e d  in the  presence  of magnes ium ions in the  
amb ien t  solution6, 9. However  i t  was d e m o n s t r a t e d  re- 
cent ly  t h a t  this  a u g m e n t a t i o n  of the  oxytocic  ac t iv i ty  
can resul t  no t  only  f rom an increase in ho rmone- recep to r  
affini ty,  bu t  as well f rom an a l te ra t ion  of intr insic  
activityS. Therefore  we inves t iga ted  the  effect  of magne-  
s ium on the  ra t  u te ro ton ic  response  to increasing (cumu- 
lative) doses of [ lysine]-vasopressin.  We found t h a t  
magnes ium at  a concen t ra t ion  of 0 . 5 m M  not  only  
increased the  af f in i ty  of Elysinel-vasopressin for the  ra t  
u ter ine  receptor  (pD 2 7.82-4-0.12) but ,  in addi t ion,  
a l tered the  intr insic  ho rmona l  ac t iv i ty  (~ 0.96 • 0.03~~ 
Figure, I I a  v. I Ib) ;  th is  increase in aff ini ty  and  intr insic  
ac t iv i ty  for [lysine~-vasopressin is s ignif icant ly  grea ter  
t h a n  the  magnes ium- induced  changes  in these  pa rame te r s  
in the  case of oxytoc in  (pDe, 9.87 • 0.08; e 1.07 d: 0.01s; 
Figure, I a v .  Ib)11 

Zusammen/assung .  Ein  der  Rezep to ren theor i e  zugrunde  
l iegender  Vergleich der  Dos is -Wirkungs-Beziehung zwi- 
schen Oxytoc in  und  Lys ine-vasopress in  an der  is01ierten 
R a t t e n g e b ~ r m u t t e r  h a t  gezeigt, dass w/ihrend der  Evo-  
lut ion die Ok tapep t ide  der N e u r o h y p o p h y s e  sowohl ihre 
Affinit/ i t  ffir den Rezep to r  als auch ihre max imale  Akti-  
vit / i t  bei  Abs/ i t t igung des Rezeptors ,  <dntrinsic activity~, 
ver / inder t  haben.  Wei te rh in  wurde  gefunden,  dass  Magne- 
s ium-Ionen  in einer  K o n zen t r a t i o n  von  0.5 m M  nich t  
nur, wie bisber  angenommen ,  die Affini t~t  der  Hormone ,  
sondern  auch ihre max imale  Akt ivi t / i t  bei Abs/ i t t igung 
des Rezep tors  beeinflussen.  
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Regulation of Leucine Incorporation into Cardiac 

W h e n  an increase in mass  of the  hear t ,  cardiac hyper -  
t rophy ,  is induced  in expe r imen ta l  animals  by  raising the  
res is tance to  the  o u t p u t  of the  hear t ,  ne t  increase in 
cellular R N A  and pro te in  occurs L2. Since the  synthes is  of 
messenger  (m) and r ibosomal  (r) R N A  in m a m m a l s  is a 
re la t ively  slow process  3-5, a ques t ion  arises as to how 
rapid ly  a message f rom the  phys ica l  pa rame te r s  of muscle  
con t rac t ion  is realized at  the  chemical  level. There  is a 
growing b o d y  of evidence indica t ing  the  exis tence of a 
control  Of p ro te in  synthes is  a t  the  level of the  ribo- 
somes 6-s. In  o the r  words,  the  synthes is  m a y  be regula ted  
by  mechan i sms  involving the  t rans la t ion  of m R N A ,  
r a the r  t h a n  modu la t ing  m R N A  synthesis .  Therefore,  when  
the  work  load to  the  hea r t  is changed,  factors  such as the  
flux of ionized calcium in the  cell, the  conformat iona l  
change in endoplasmic  re t iculum,  or changes  in the  high 
energy  p h o s p h a t e  po ten t i a l  of c o m p a r t m e n t s  m a y  regu- 
late  the  incorpora t ion  of amino  acids into myocard ia l  
protein .  Indeed,  by  using the  hea r t - lung  p repa ra t ion  of 
rats,  in which  a precise contro l  of h e m o d y n a m i c  para-  
mete rs  is possible, i t  is seen t h a t  cy top lasmic  p ro te in  
syn thes i s  var ies  d i rec t ly  wi th  a change in the  cardiac 
work  level. 

Protein by Work Loads 

R a t s  of Wis ta r  s train,  200-250 g, were anaes the t ized  
wi th  e ther  and  used for the  hea r t - lung  p repa ra t ion  s . 
The circulat ing solut ion consis ted of 25 ml  of donor ' s  
blood and 75 ml  of Ringer -Locke  solut ion conta in ing  
18 amino  acids (0.1 m M  each):  L-arginine, L-aspartic 
acid, L-cystein, L-glutamic acid, glycine, L-histidine, 
hydroxy-L-prol ine ,  DL-isoleucine, L-leucine, L-lysine, L- 
methionine ,  DL-phenylalanine,  L-proline, I)L-serine, L- 
threonine,  L- t ryp tophane ,  L-tyrosine and  L-valine. In  
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