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th is  l a t t e r  glass, a m u c h  smal le r  n u m b e r ,  ca. 25 p h o s p h o r u s  a t o m s  per  chain,  is ca lcu la ted  for the  
d iv id ing  line be tween  precipi ta t ion  and  no precipi ta t ion.  

The  d a t a  g iven in t he  las t  l ine of Table  I show t h a t  a po lyphospha t e  with a cha in  l eng th  of 
16 appears  to be q u a n t i t a t i v e l y  separa ted  f rom a po l yphospha t e  h a v i n g  a cha in  l eng th  of 16oo by  
prec ip i ta t ion  wi th  a l b u m e n  in the  presence of t r ichloroacet ic  acid. The  fact  t h a t  a m i x t u r e  which  
is a p p r o x i m a t e l y  5o-5 o in the  long- and  shor t - cha in  p h o s p h a t e s  can be separa ted  into two equal-s ized 
f ract ions  is in accord wi th  the  conclusion t h a t  the  p h o s p h a t e  glass hav ing  the  shor t e s t  average  
cha in  l eng th  should  give only  a trace of prec ip i ta te  ins tead  of t he  ca. 25 % observed.  P r e sumab ly ,  
a large pa r t  of th i s  25 % is a t t r i bu t ed  to eoprecipi ta t ion or some m e c h a n i s m  other  t h a n  the  well- 
k n o w n  " m e t a p h o s p h a t e - p r o t e i n  reac t ion  ' 's.  

The  d a t a  p resen ted  sugges t  t h a t  t he  differential  separa t ion  into two po lyphospha t e  fract ions,  
which  occurs  w h e n  yea s t  cells are pa r t i t ioned  wi th  t r ichloroacet ic  acid, m a y  be due  to the  difference 
in p ro te in  complex ing  proper t ies  be tween  po l yphospha t e s  which  differ in cha in  length.  The  obser-  
va t i ons  do no t  appea r  to be an  art i fact ,  as  has  been sugges ted  by  SCHMIDT 9. Natura l ly ,  the  n a t u r e  
of t he  p ro t e in -po lyphospha t e  in te rac t ion  is dependen t  upon  m a n y  variables,  and  a more  compre-  
hens ive  inves t iga t ion  of th is  p h e n o m e n o n  is unde r  way.  In  addit ion,  an  a t t e m p t  is being m a d e  to 
de t e rmine  the  cha in  l eng th  (molecular  weight) of the  po lyphospha t e  f ract ions  in yeast ,  us ing  phys ica l -  
chemical  me thods .  The  e xac t  role of molecular  size in de t e rmin ing  the  different  metabol ic  act iv i t ies  
of t he  p o l y p h o s p h a t e s  in yea s t  is no t  clear a t  the  p resen t  t ime.  
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I n  i949 one of the  a u t h o r s  (S. G.) m a d e  t he  obse rva t ion  t h a t  skeletal  and  card iac  musc le  h o m o g -  
ena t e s  when  added  to m i t ochond r i a l  p r e p a r a t i o n s  of r a t  l iver inh ib i ted  t he  reac t ion  o rn i th ine  
---> citrull ine.  Recen t  s tudies  on the  reac t ion  orni th ine-- -> citrull inel,  2, 3 have  shown  this  react ion 
to be composed  of two ma i n  enzymic  steps,  reac t ions  i and  2. 

I. CG** + CO 2 + N H  3 + A T P  Enzyme I Mg++ ~ C o m p o u n d  X + A D P  

2. C o m p o u n d  X + Orni thinc Enzyme II > Citrull ine + CG + pO4K 

* This  work  was  done dur ing  the  t enu re  by  the  senior a u t h o r  of an  Es tab l i shed  Inves t iga to r sh ip  
of t he  Amer i can  H e a r t  Associat ion.  

* * T h e  following abbrev ia t ions  are used  t h r o u g h o u t  th i s  pape r :  CG, c a r b a m y l - L - g l u t a m a t e ;  
C o m p o u n d  X, the  act ive  in t e rmed ia t e  for ci trul l ine syn thes i s  2 which  con ta ins  one mole each  of CG, 
CO m NH3, and  poaK.  A T P  and  ADP ,  adenos ine  tri-  and  d i -phospha tes  respect ive ly ;  E n z y m e s  I 
and  II ,  e n z y m e  s y s t e m s  as p rev ious ly  described 2. All ana ly t ica l  m e t h o d s  and  procedures  have  been 
described in preceding  papers  1, 2, 3. 



v o L  14 (I954) SHORT COMMUNICATIONS, PRELIMINARY NOTES 447 

These  a d v a n c e s  in t he  u n d e r s t a n d i n g  of the  m e c h a n i s m  of the  react ion orn i th ine  ~ citrull ine 
have  pe rmi t t ed  us  to re inves t iga te  t he  ac t ion  of t i ssue ex t r ac t s  upon  C o m p o u n d  X. I t  is shown  in 
th i s  paper  t h a t  soluble p repa ra t i ons  ob ta ined  f rom a va r i e ty  of t i ssues  enzymica l ly  decompose  
C o m p o u n d  X. 

The  enzymic  decompos i t ion  of C o m p o u n d  X wi th  t ime  is clearly seen in Fig. i .  The  muscle  
ex t r ac t  increases  the  ra te  of decompos i t ion  by  a factor  of a p p r o x i m a t e l y  2. 5. T h a t  the  decompos i t ion  
is of an  enzymic  n a t u r e  is also indica ted  in the  figure since hea ted  muscle  p repara t ions  show no 
effect wha t soeve r  on t he  non -enzymic  decomposi t ion  rate.  Enzymic  decomposi t ion  of C o m p o u n d  X 
is also achieved by  s imilar  ex t r ac t s  f rom acetone dried p repara t ions  of o ther  t issues.  Referr ing the  
ac t iv i ty  to b ra in  on t he  basis  of ac t iv i ty  per  mi l l igram of protein,  the  following compara t ive  va lues  
were ob ta ined  wi th  rabb i t  t i ssue p repa ra t ions ;  bra in  IOO, cardiac  muscle  17, skeletal  musc le  12, 
l iver 7, and  k idney  7. 

I t  is also possible t h a t  the  e n z y m e  described in this  paper  m a y  possess  h igh  ac t iv i ty  when  
tes ted  wi th  i n t e rmed ia t e s  formed f rom o the r  g l u t a m y l  der iva t ives  act ive  in ci trul l ine syn thes i s  3. 
\York to th is  effect is in progress.  

A l t h o u g h  the  i n t i m a t e  m e c h a n i s m  of t he  enzymic  de- 
compos i t ion  of C o m p o u n d  X is unknown ,  it  is reasonable  to 
a s s u m e  t h a t  it  is due to a dephosphory la t ion  since the  phos-  
p h a t e  of C o m p o u n d  X is ex t r eme l y  labile 1. If  th is  is t he  case, 
i t  is pe rhaps  mos t  likely due to the  ac t ion  of a p h o s p h a t a s e  

Fig. i. The  enzymic  decomposi t ion  of C o m p o u n d  X. E a c h  
tube  con ta ined  t he  following, expressed  in micromoles  per  
2.5 ml;  t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e  buffer,  p H  7.4, 75; 
C o m p o u n d  X, p o t a s s i u m  sa l t  2.98; 2ooo × g supe rna t e  of a 
wa te r  ex t r ac t  of ace tone  dried rabb i t  skeletal  muscle ,  26 m g  
pro te in  per  tube.  T e m p e r a t u r e  380 C. E x p e r i m e n t a l  po in t s  
m a r k e d  wi th  open t r iangles  refer to s p o n t a n e o u s  decomposi-  
t ion  of C o m p o u n d  X. E x p e r i m e n t a l  po in t s  m a r k e d  wi th  open 
circles refer to  va lues  ob ta ined  in t he  presence of hea t ed  (5 
m i n u t e s  a t  ioo  ° C) musc le  p repara t ion .  E x p e r i m e n t a l  po in t s  
m a r k e d  wi th  solid circles represen t  the  va lues  ob ta ined  in the  
presence  of the  u n h e a t e d  muscle  prepara t ion .  C o m p o u n d  X 

was  e s t ima t ed  in all cases as p rev ious ly  described ~. 
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and  no t  to a t r ans fe r  react ion.  The  energy  level of the  p h o s p h a t e  bond  in C o m p o u n d  X is u n k n o w n  
and  it  has  no t  been possible so far  to achieve p h o s p h a t e  t r ans fe r  f rom C o m p o u n d  X to A D P  even 
in the  presence of hexok inase  and  glucose wi th  liver p repara t ions  (R. O. MARSHALL AND S. GRISOLIA, 
unpub l i shed  exper iments )  or to citrull ine (S. RATNER A~D S. GRISOLIA, R. O. MARSI~ALL AND 
S. GRISOLIA, unpub l i shed  exper iments ) .  Regard less  of the  m e c h a n i s m  of th~ enzymic  decompos i t ion  
of C o m p o u n d  X, t he  e x p e r i m e n t s  repor ted  here  appear  to be the  first clue to a direct  in terference 
of sufficient m a g n i t u d e  to al ter  the  efficiency of t he  urea  cycle;  t h u s  it  is conceivable  t h a t  th is  
p h e n o m e n o n  m a y  be re la ted to the  specific d y n a m i c  act ion of pro te ins  a n d  re la ted  compounds .  
The  syn thes i s  of C o m p o u n d  X is an  endergonic  reac t ion;  therefore  if, for example ,  t he  cell were 
unable  to cope wi th  the  ut i l iza t ion of C o m p o u n d  X or related c o m p o u n d s  3 due to the  presence of 
act ive  e n z y m e  s y s t e m s  which  will decompose  the  compound ,  a considerable  leakage of h igh  energy  
p h o s p h a t e  m igh t  result .  

The  ear ly  observa t ions  wi th  mi tochondr ia l  p repa ra t ions  m a y  indicate  t h a t  unde r  cer ta in  
condi t ions  these  cell un i t s  m a y  be s o m e w h a t  pe rmeab le  to C o m p o u n d  X. A t  a n y  rate,  these  exper i -  
m e n t s  should  be e x t e n d e d  in t he  direct ion of the  i n t ima te  m e c h a n i s m  of the  reac t ion  wi th  soluble 
p repa ra t ions  and  also wi th  mi tochondr i a  or a t  even  h igher  levels of  organizat ion.  
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