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Eve r t ed  sacs of r a t  i l eum a t ied wi th  t h r e a d  a t  bo t h  ends  and  con ta in ing  i ml  saline m e d i u m  
show the  same  effects as t he  FISHER AND PARSONS prepa ra t ion  (Table II). 

The  aerobic p roduc t ion  of lactic acid by  isolated in tes t ina l  wall3, 4 is no t  likely to be an  a r t e fac t  
due to i n a d e q u a t e  oxygena t ion ,  or t i ssue damage ,  as it  occurs  regular ly  unde r  a va r i e ty  of different  
condi t ions  and  in isoIated in tes t ina l  m u c o s a  which  is ve ry  th in  and  m u s t  be effect ively o x y g e n a t e d  2. 
The preferent ia l  d i scharge  of the  lactic acid in one di rect ion sugges t s  t h a t  the  fo rma t ion  of lact ic 
acid m a y  p lay  a role in t he  absorp t ion  of glucose. HESTRIN-LERNER AND SHAPIRO 5 h a v e  r ecen t ly  
repor ted  e x p e r i m e n t s  wh ich  sugges t  t h a t  glucose is t r a n s p o r t e d  t h r o u g h  the  in tes t ina l  wall  in t he  
form of an  unident i f ied  der iva t ive  wh ich  is r econver ted  in to  glucose in some  o ther  organ.  The  exper i -  
m e n t s  repor ted  here  sugges t  t h a t  t he  der iva t ive  is lactic acid. 

Three  m e c h a n i s m s  are avai lable  for the  abso rp t ion  of glucose in vivo: free diffusion of glucose 
wi th  a concen t r a t ion  gradient ,  ac t ive  t r a n s p o r t  of glucose, as such,  aga ins t  a concen t r a t i on  g rad ien t  
(perhaps  v ia  p h o s p h o r y l a t i o n  and  dephosphory la t ion)  and  convers ion  in t he  mucosa l  cells of glucose 
to lac ta te  which  passes  preferent ia l ly  in to  the  blood to be reconver ted  in to  glucose in some  o ther  
organ  in the  body.  The  re la t ive  q u a n t i t a t i v e  i m p o r t a n c e  of these  th ree  m e c h a n i s m s  var ies  wi th  
condi t ions  in vitro and  in vivo and  p robab l y  also wi th  different  species of an imals .  The  h igh  ra te  
of aerobic glycolysis  in t he  rena l  m e d u l a  6 m a y  be poss ib ly  also re la ted to glucose absorp t ion .  

The  a u t h o r  wishes  to t h a n k  Dr. R. B. FISHER and  Dr.  D. S. PARSONS for the i r  generous  ass i s t ance  
du r ing  t he  per fus ion  expe r imen t s .  T h a n k s  are  also e x t e n d e d  to Prof.  H. A. KREBS and  Dr. R.  E. 
DAVIES for advice  and  cri t icism. 
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THE AMINO-ACID SEQUENCE IN OXYTOCIN* 

b y  
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Degrada t i ve  s tudies  invo lv ing  par t i a l  hydro lys i s  of oxidized oxy toc in  wi th  minera l  acid and  
wi th  e n z y m e s  sugges t  t he  presence  in ocytoc in  of t he  following amino-ac id  sequence :  

C y S - T y r - I l e u - G l u  (NH , ) - A s p  (NH , ) - C y S - P r o - L e u - G l y ( N H  2) 

I 1 
The  oxy toc in  p r epa ra t i on  used  was  ob ta ined  f rom a commerc ia l  concen t ra t e  ("Pituisan", kindly  

suppl ied  by  SANABO, Vienna)  b y  a process  based  largely on t he  2 -bu tano l  ex t r ac t i on  m e t h o d  of 
LIVERMORE AND DU VIGNEAUD 1. I t  was  shown  to  be v i r tua l ly  free f rom o the r  pep t ide  or p ro te in  
ma te r i a l  b y  pape r  e lec t rophores is  2, us ing  t h e  h igh  vol tage  m e t h o d  of MmHL 3 and  t h e  b r o m o p h e n o l  
blue s ta in  of KUNKEL, TAYLOR, AND DU VIGNEAUD $. On  hydrolys is ,  on ly  t he  e ight  a m i n o  acids  
k n o w n  to be p re sen t  in oxy toc in  4 could be  de tec ted :  leucine (Leu), isoleucine (Ileu), ty ros ine  (Tyr), 
prol ine  (Pro), g lu t amic  acid (Glu), a spar t i c  acid (Asp), glycine (Gly), cys t ine  ((CyS)2) . The  p r epa ra t i on  
did, however ,  still con ta in  some  non-pep t ide  mater ia l .  

* This  work  was a ided by  a g r a n t  f rom t he  Rockefel ler  F o u n d a t i o n  to Prof.  F.  WESSELY. 
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The  oxy toc in  p repa ra t ion  was  oxidized wi th  performic  acid 5 and  hydro lyzed  wi th  5.7 N HC1 
for 8 days  a t  37 ° C. The  resu l t ing  amino-ac id  and  pep t ide  m i x t u r e  was inves t iga ted  by  two-di-  
mens iona l  pape r  c h r o m a t o g r a p h y  e us ing  essent ia l ly  t he  s ame  m e t h o d s  as those  repor ted  by  SANGER 
AND TUPPY 7. The  following pept ides  could be identif ied:  CySO3H-Tyr ,  Ileu Glu, A s p - C y S O 3 H  , 
CySO3H [Pro, Leu~, and  L e u - G l y .  

F u r t h e r  i n fo rma t ion  was ob ta ined  by  sub jec t ing  oxidized oxy toc in  to the  ac t ion  of the  proteo-  
lyric e n z y m e  f rom Baci l lus  subti l is ,  which  LINDERSTROM-LANG AND OTTESEN 8 had  found to t r a n s f o r m  
o v a l b u m i n  to p l ak -a lbumin .  This  p ro te inase  was  recen t ly  crysta l l ized by  G/-rNTELBERG AND OTTESEN 9 
and  a sample  was generous ly  p resen ted  to us. The  enzymic  digest  of oxidized oxy toc in  was  f rac t iona ted  
in a f o u r - c o m p a r t m e n t  ionophoresis  cell 7. The  acidic f ract ion was found  to con ta in  two ma in  pept ides ,  
each  yielding,  on hydrolys is ,  four  a m i n o  acids, [CySO3H, Tyr ,  Ileu, GluJ and  [Asp, CySO3H, Pro, 
Leu~, the  N- t e rmina l  res idues  being CySO3H and  Asp,  respect ively .  F r o m  the  basic  fract ion a p roduc t  
was  ob ta ined  which  developed a yellow colour wi th  n i n h y d r i n ;  it revealed,  a f te r  hydro lys i s  wi th  HC1, 
glycine as the  sole cons t i t uen t  ami no  acid and  was  ch roma tog raph i ca l l y  ind i s t ingu ishab le  f rom 
glycine amide.  

F r o m  these  f indings the  s t ruc tu re  of oxy toc in  can  be deduced,  t ak ing  into accoun t  DuVIGNEAUD'S 
earlier resu l t s  showing  t h a t  the  oxy toc in  molecule  is composed  of e ight  amino  acids  in pept ide  l inkage, 
each occurr ing  once, and  of three  res idues  of a m m o n i a  in ainide l inkage. 

Tile pep t ides  identif ied in the  par t ia l  acid hyd ro lysa t e  of oxydized  oxy toc in  es tabl i sh  the  presence  
of the  amino-ac id  sequences  C y S O 3 H - T y r - I l e u - G l u  and  A s p - C y S O 3 H - P r o - L e u ,  respect ively ,  in the  
two acidic t e t r apep t ides  of the  enzymic  digest .  In  these  t e t r apep t ide  sequences ,  g lu ta ln ic  acid and  
aspar t i c  acid are likely to be p re sen t  in thei r  amide  forms,  as g lu t amine  and  a spa rag ine  residues,  
t h u s  accoun t ing  for 2 of t he  3 a m m o n i a  res idues  in oxytoc in .  The  th i rd  a m m o n i a  res idue  is accoun ted  
for by  the  basic spli t  p roduc t  glycine amide  which  m u s t  be ass igned  t he  C- te rmina l  pos i t ion  in t he  
oxy toc in  molecule.  As ind ica ted  b y  the  d ipept ide  L e u - G l y ,  glycine amide  is l inked to leucine so t h a t  
A s p ( N H 2 ) - C y S O 3 H - P r o - L e u  m u s t  be der ived f rom t he  middle  pa r t  of t he  pep t ide  chain .  C y S O a H -  
T y r - I l e u - G l u ( N H 2 )  is t h e n  left  to r epresen t  the  N- t e rmina l  sequence.  This  is in perfec t  a g r e e m e n t  
wi th  the  fact  es tab l i shed  earlier t h a t  cys t ine  occupies a N- t e rmina l  posi t ion in oxy toc in  TM. 

I n  the  pep t ide  cha in  of oxidized oxy toc in  C y S O 3 H - T y r - I l e u - G l u ( N H ~ ) - A s p ( N H 2 ) - C y S O 3 H -  
P r o - L e u - G l y ( N H 2 )  t he  two cysteic  acid res idues  arise f rom the  two ha lves  of one single cys t ine  
res idue in oxytoc in ,  t h r o u g h  ox ida t ive  breakage.  W e  m u s t  therefore  a s s u m e  t h a t  oxy toc in  is repre-  
sen ted  by  a single pep t ide  cha in  b o u n d  toge the r  in to  a loop t h r o u g h  the  su l fur  a t o m s  of the  two 
ha l f -cys t ine  (CyS) residues.  

Six of the  e ight  a m i n o  acids  found  in hyd ro l y sa t e s  of oxy toc in  have  also been repor ted  to be 
p re sen t  in hyd ro ly sa t e s  of purif ied vasopress in ,  only  leucine and  isoleucine being replaced by  pheny l -  
a lan ine  and  arg in ine  11. Never the less  a compar i son  of the  amino-ac id  sequence  in oxy toc in  as fo rmu-  
la ted above  wi th  the  order  of some amino-ac id  res idues  in vasopress in  as worked ou t  by  ACHER, 
CHAUVET AND FROMAGEOT TM shows t h a t  a ve ry  close s t ruc tu ra l  re la t ionship  be tween  these  two 
pos ter ior  p i t u i t a r y  h o r m o n e s  does no t  exist .  

A detai led repor t  of th is  work  will be pub l i shed  in Monatshe/te ]i~r Chemie. 
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