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acetyl  mo ie ty  of amplexos ide  A and compar i son  of the  
paper  ch romatograph ic  character is t ics  ~ of th is  der iva t ive  
to an au then t i c  sample.  F ina l  proof  for the  c innama te  
moiety ,  on the  o ther  hand,  came abou t  when  c innamic  
acid was isolated f rom the  hydro lys is  reac t ion  of t he  
acylgenin.  The isolated c innamic  acid, ,%~,~ (0.05 N KOH) 
267 n m ;  ~max (0.1 N HRSO~) 270 Ilm; V~ax 1698 -1, was 
conf i rmed by  compar ison  to a known  sample  by  pape r  
c h r o m a t o g r a p h y  s. 

The genin por t ion  was es tabl ished as sarcost in  since the  
isolated mate r ia l  had  m.p.  145-150/260-263 ~ (reported 6 
m.p.  145-150/257-263~ typ ica l  colour react ions  w i th  
hydrochlor ic  acid" and  84% sulfuric acid i o, and  the  same 
RI as a known  sample  when  compared  in two TLC sys- 
tems11,1, and  one paper  c h r o m a t o g r a p h y  sys t em 3. 

The sugar por t ion  was placed a t  C-3 by  analogy wi th  
o ther  molecules of th is  t y p e n .  I t  was found to  consist  of 
asclepobiose and  digi toxose by  compar i son  wi th  known 
spec imens  in one TLC sys t em 3 and  three  p a p e r  ch roma to -  
g raphy  sys tems  3, ~. 

Rdsumd. A par t i r  de la racine d 'A sclepias amplexicaulis 
on a isol6 un nouveau  glycoside de la s4rie pr4gnane,  avec 

une potent ia l i t4  d ' ac t ion  ant i -cancer .  I1 poss6de l 'aglycone : 
12-cinnamoyl-20-O-ac6tylsarcost ine.  Los sucres ascl@o- 
biose et  d igi toxose se t r o u v e n t  s C-3. 
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Act iv i ty  of  Cyt id ine  T r i p h o s p h a t e  S y n t h e t a s e  in  

The pool of free cyt id iue  nucleot ides  in t he  an imal  cell 
is small  compared  wi th  those  of the  o ther  r ibonucleot ides .  
Fur the r ,  it  was  r epo r t ed  t h a t  in t u m o u r  cells t he  a m o u n t  
of these  nucleot ides  is h igher  t h a n  in non-pro l i fe ra t ing  
t issues 1 and t h a t  cy t id ine  t r i p h o s p h a t e  (CTP) decreases 
to a ve ry  low level by  the  end of pos tna t a l  bra in  devel-  
o p m e n t  2. I t  m a y  be suggested t h a t  CTP, or some s tep 
in the  CTP produc ing  pa thway ,  is a l imi t ing factor  in 
t issue g rowth  and /o r  R N A  synthes i s  ~, 2 

To tes t  th is  hypo thes i s  we inves t iga ted  the  ac t iv i ty  of 
CTP syn the t a se  (EC 6.3.4.2, U T P :  a m m o n i a  ligase (ADP)) 
in several  no rmal  and  neoplas t ic  t issues. The presence  of 
th is  enzyme in an imal  t issues is p roved  in soluble ex t rac t s  
f rom Novikoff  h e p a t o m a  3 and l iver ~ 6. 

Materials and methods. Liver,  k idney,  brain,  hear t ,  
spleen, tes t is  and  blood were ob ta ined  f rom adul t  male 

Activity of CTP synthetase in soluble cell fractions obtained from 
normal and neoplastic tissues a 

Tissue CTP synthetase 
(nmoles/h/mg protein 

Blood 0 
SceletaI muscle 0.4 
Liver 0.7 
Heart 1.2 
Kidney 1.5 
Brain 1.6 
Spleen 1.8 
Rhabdomyosarcoma 4.0 
Myeloma 5.1 
Testis 12.2 
Ehrlich ascites tumour cells b 16.0 

For the origin of the tissues and isolation of the soluble cell fractions 
see 'Materials and methods'. The Figures are mean values from 3 to 10 
independent samples, bTbe cells were collected 9-12 days after im- 
plantation. 

N o r m a l  and N e o p l a s t i c  T i s s u e s  

rats .  T ransp lan tab le  my e l o ma  MOPC-21 (grown for 
abou t  20 days) and  Ehr l i ch  ascites cells were ob ta ined  
f rom mice, and  . rhabdomyosa rcoma  and  skeletal  muscle 
f rom hamsters .  Tissues were r emoved  immed ia t e ly  af ter  
decap i t a t ion  of the  animals,  cut  into pieces and  r insed 
wi th  ice-cold 0.25 M sucrose conta in ing  50 m M  Tris-C1 
(pH 7.6) and  1 m M  EDTA.  They  were h o m o g e n i z e d  in 
the  same solut ion wi th  a glass-Teflon homogen ize r  and  
the  homogena tes  (25-30%, w/v) were cen t r i fuged  in the  
cold for 80 rain a t  105,000 g. The s u p e r n a t a n t  f ract ions  
ob ta ined  were s tored in 2 ml  a l iquots  a t  - -20 ~ and were 
used wi th in  3 weeks  af ter  p repara t ion .  Dur ing  th is  
storage, the  changes  of enzyme ac t iv i ty  were insignif icant .  

The enzyme ac t iv i ty  was de t e rmined  in a s t an d a rd  
incuba t ion  mix tu re  (see ,-6) which  con ta ined  in a f inal  
vo lume of 1.0 ml:  20 ~moles MgC12, 10 tzmoles ATP,  
0.4 [zmole GTP, 5 [*moles z -g lu tamine ,  10 ~zmoles phos-  
phoeno lpyruva te ,  0.22 [xmole [4-1aC~ U T P  (8.4 x 10 s 
counts/min/txmole) and  soluble cell f rac t ion  conta in ing  
2-12  mg  protein .  The c o m p o n e n t s  of t he  mi x t u r e  were 
b rough t  to p H  7.5-7.6 w i th  1 M Tris. The incuba t ion  was 
carr ied out  a t  37~ and t e r m i n a t e d  at  d i f ferent  t ime  
in tervals  up to 60 rain, af ter  which  a s l ight ly  modif ied  
scheme of HURLBERT and  KAMMEN a,~ for nucleot ide  
hydrolysis ,  separa t ion  and  es t ima t ion  was followed. 

The rad ioac t iv i ty  was measured  in a Packa rd  Tri-Carb 
Spec t rome te r  wi th  2.0 ml  aqueous samples  and  10 ml  of a 
d ioxan-based  scint i l la tor  fluid, count ing  efficiency being 
abou t  60%. Pro te in  was  de t e rmined  according to  LowRY 
e t a l .  s, us ing crys ta l l ine  bovine  se rum a lbumin  as a 
s t andard .  
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Fig. 1. Time course of the conversion of E14C] UTP into CTP catalyzed 
by the soluble cell fractions from testis and liver. The numbers in 
brackets represent the amount of protein present in the standard in- 
cubation mixtures (see 'Materials and methods'). CTp was isolated as 
CMP3, ~. 
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Fig. 2. Dependence of the conversion of EI~C]UTP into CTP on the 
amount of soluble cell fraction protein present in the medium. Un- 
treated rat liver supernatant was obtained as described under 'Ma- 
terials and methods'. Immediately before the incubation an aliquot 
of this fraction was passed through Sephadex G-25 column equili- 
brated with 0.02 M Tris-C1 (pH 7.6) and eluted with the same buffer. 
The results are expressed as counts/rain found in the CMP fraction 
after 1 h incubation. 

Results and discussion. Prev ious  inves t iga t ions  a: ~ h a v e  
shown t h a t  CTP  s y n t h e t a s e  c a n n o t  be measu red  in whole 
t i ssue  homogena tes .  There fore  t he  soluble cell f rac t ion  
was used in th i s  s tudy .  U n d e r  t he  emp loyed  cond i t ions  0f 
e n z y m e  assay,  t he  a m o u n t  of r a d i o a c t i v i t y  f rom [1'tC] 
U T P  c o n v e r t e d  in to  C T P  did  no t  usua l ly  exceed 10% of 
t o t a l  in  each  sample .  T he  convers ion  proceeded  l inear ly  
w i t h  t i m e  (Figure 1) a t  a r a t e  d i rec t ly  d e p e n d i n g  on  t he  
a m o u n t  of soluble  cell f r ac t ion  p r o t e i n  p r e s en t  (Figure 2). 
However ,  w h e n  larger  q u a n t i t i e s  of  t h i s  f r ac t ion  were 
used, a s l igh t  dev i a t i on  f rom l inear  dependence  was 
observed.  This  was due to  t he  i n t r o d u c t i o n  in to  the  sys t em 
of endogenous  low-molecular  we igh t  compounds ,  as 
revea led  b y  con t ro l  expe r i m en t s  in  wh ich  soluble cell 
e x t r a c t s  were pur i f ied  b y  gel f i l t r a t ion  on S e p h a d e x  G-25 
(Figure 2). 

The  resu l t s  of t h e  d e t e r m i n a t i o n  of CT P  s y n t h e t a s e  are 
shown in  t he  Table.  As t he  e x t e n t  of cel lular  d i s rup t ion  of 
t he  d i f fe ren t  t i ssues  m a y  be  uneven ,  t h e  resu l t s  are 
expressed as nmoles  U T P  a m i n a t e d  to  C T P / h / m g  p r o t e in  
of t he  soluble  cell f ract ion,  r a t h e r  t h a n  pe r  u n i t  we t  t i ssue  
weight .  However ,  if ca lcu la t ions  are m a d e  accord ing  to t he  
l a t t e r  basis,  a p p r o x i m a t e l y  the  same ra t ios  a m o n g  the  
t i ssue  ac t iv i t i es  will  ho ld  (cf. also 3). I t  can  be seen f rom 
the  Tab le  t h a t  t h e  ac t iv i t i es  of va r ious  t issues,  as de ter -  
m ined  u n d e r  op t ima l  cond i t ions  in vi t ro ,  differ  consider-  
ab ly  (by a fac tor  of more  t h a n  30). The  h ighes t  r a t e  of 
CTP  syn thes i s  was found  in soluble  f rac t ions  f rom asci tes  
cells a n d  test is .  R h a b d o m y o s a r c o m a  and  m y e l o m a  also 
showed  h i g h  ac t iv i ty ,  whi le  m o d e r a t e  or low a c t i v i t y  was 
d i sp layed  b y  spleen, bra in ,  k idney,  hea r t ,  l iver  and  
muscle.  Blood e x t r a c t  was  essent ia l ly  devoid  of ac t iv i ty .  
I t .  has  to  be  n o t e d  t h a t  t he  ac tua l  va lues  for t h e  C T P  
s y n t h e t a s e  a c t i v i t y  of t he  neop las t i c  t issues s tud ied  are 
p r o b a b l y  h i g h e r  t h a n  those  r e p o r t e d  in t h e  Table ,  s ince 
t he  pe r cen t  of t h e  dead  cells or necro t ic  regions  could no t  
be  q u a n t i t a t i v e l y  assessed and  consequen t ly  no correc t ions  
for t he i r  p resence  were made.  

A l t h o u g h  t he  resu l t s  g iven  in t he  Tab le  were o b t a i n e d  
us ing  c rude  ex t r ac t s  t h r o u g h o u t ,  t he  s ign i f ican t  differ- 
ences obse rved  in t he  CT P  s y n t h e t a s e  ac t i v i t y  of e x a m i n e d  
t issues  are no t  due to  t he  presence  of endogenous  low- 
molecu la r  we igh t  subs tances .  Ana logous  resul t s  were 
ob t a ined  w i t h  t he  soluble f rac t ions  pur i f ied  by  gel f i l t ra-  
t i on  on  S e p h a d e y  G-25. These  di f ferences  c a n n o t  be  
exp la ined  b y  t h e  in te r fe rence  of side r eac t ions  since 1. 

omiss ion  of p h o s p h o e n o l p y r u v a t e  f rom t h e  s t a n d a r d  
m e d i u m  decreased  t he  i n c o r p o r a t i o n  of r a d i o a c t i v i t y  in to  
t he  CMP f rac t ion  b y  no  more  t h a n  2 0 - 3 0 % ,  and  2. as 
shown prev ious ly  a,5,6 in t h i s  sys tem,  t he  r a d i o a c t i v i t y  
recovered  as free bases  a n d  nucleosides  was  negligible.  

The  above  resu l t s  c lear ly show t h a t  CTP  s y n t h e t a s e  is 
an  u b i q u i t o u s  e n z y m e  a n d  t h a t  r o u g h  cor re la t ion  does 
exis t  be tween  i ts  a c t i v i t y  and  t he  g r o w t h  r a t e  or mi to t i c  
a c t i v i t y  of t he  t issues.  The  re la t ive ly  h i g h  capac i ty  for 
CTP  syn thes i s  d i sp layed  b y  b r a i n  m a y  ref lect  a n  in tense  
R N A  biosynthes i s ,  r a t h e r  t h a n  cell d iv i s ion  in some p a r t s  
of t h e  cen t r a l  ne rvous  sys tem.  

If  t he  p re sen t  resu l t s  are c o m p a r e d  on  t h e  same  basis  
w i t h  those  r epo r t ed  for t he  a c t i v i t y  and  t i ssue  d i s t r i b u t i o n  
of the  enzymes  ca t a lyz ing  t he  p reced ing  s teps  of p y r i m i d i n e  
biosynthes isS,  9-12, i t  will  be  n o t e d  t h a t  t he  ac t i v i t y  of 
CTP  s y n t h e t a s e  is e x t r e m e l y  low. I t  is c o m p a r a b l e  on ly  
to t h a t  of t he  f i rs t  e n z y m e  of t he  p a t h w a y ,  viz. c a r b a m o y l  
p h o s p h a t e  syn the ta se ,  wh ich  appea r s  to  be  of r e g u l a t o r y  
i m p o r t a n c e  in m a m m a l s  x1,1~. Our  resu l t s  i nd i ca t e  t h a t  
C T P  s y n t h e t a s e  m a y  also be  i nvo lved  in cel lular  con t ro l  
m e c h a n i s m s  of t i ssue  g r o w t h  a n d / o r  R N A  synthes is .  

Rfsumd. L 'ac t i v i t 6  de la syn th~ ta se  CTP  dans  diff@rents 
t i ssus  n o r m a u x  e t  eanc~reux a ~t~ gtudi~e. Les r6sulla~s 
i n d i q u e n t  qu 'e l le  est  ~lev~e dans  les t i ssus  en  prolif@ration. 
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