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Inves t iga t ion  of the i n c o r p o r a t i o n  of l abe l ed  p y r i m i d i n e  p r e c u r s o r s  into f r ee  p y r i m i d i n e  nu-  
c l eo t ides ,  RNA, and DNA of the l i v e r  and t u m o r  ce l l s  f rom mice  with E h r l i c h ' s  a s c i t e s  c a r c i -  
noma  showed that  the  i n c o r p o r a t i o n  of C14-uridine and Ci4-oro t i c  acid  into the l i v e r  of t u m o r -  
c a r r y i n g  a n i m a l s  i s  r educed  c o m p a r e d  with that  into the l i v e r  of hea l thy  an ima l s .  

A f a c t o r  inhib i t ing  DNA syn thes i s  in t u m o r  c e l l s  has  been  found in the n o r m a l  l i v e r  [5, 6]. In turn ,  
c o n s i d e r a b l e  changes  in the b i o s y n t h e s i s  of nuc leo t ides  and nuc le ic  ac ids  have been  found in the l i v e r  of 
an ima l s  with t u m o r s  [1, 3, 4, 7]. 

The i n c o r p o r a t i o n  of Cl~-b iearbona te ,  Cl~-oro t ic  acid,  C~4-uridine, C14-thymidine,  C14-cytosine,  and 
CU- thymine  into f r ee  p y r i m i d i n e  nuc leo t ides ,  RNA and DNA of the l i v e r  and t u m o r  c e l l s  of  m ice  with 
E h r l i c h ' s  a s c i t e s  c a r c i n o m a  and a lso  of the l i v e r  of hea l thy  mice  was inves t iga ted .  

EXPERIMENTAL METHOD 

E x p e r i m e n t s  were  c a r r i e d  out on ma le  albino mice  weighing 20-22 g. The l abe l ed  compounds  were  
in jec ted  in doses  of 1 ~ C i / g  body weight.  F r a c t i o n s  of f r ee  nuc leo t ide  monophospha tes ,  RNA, and DNA 
were  i so l a t ed  f rom the l i v e r  and t u m o r s  by the method of B r e s n i c k  et  al .  [2], and t h e i r  r a d i o a c t i v i t y  was 
m e a s u r e d  with a l iquid sc in t i l l a t ion  coun te r  (Nuclear  Chicago) us ing  a dioxane s c i n t i l l a t o r .  The r e s u l t s  
r e l a t ing  to i n c o r p o r a t i o n  of l abe l ed  p r e c u r s o r s  a r e  the mean  va lues  for  t h r e e  an ima l s .  

EXPERIMENTAL RESULTS 

Incorporation of 2-Ci4-orotic acid into the free pyrimidine nueleotides of the liver of mice with vari- 
ous tumors (Table i) was 2-3 times greater than into the pyrimidine nucleotides of the tumors. Approxi- 
mately the same difference was found when the radioactivities of RNA and DNA were measured. 

After intravenous (Table 2) and intraperitoneal (Table I) injection of 2-CU-orotic acid the difference 
between incorporation of the label into pyrimidine nueleotides, RNA, and DNA of the liver of mice with 
Ehrlich's ascites carcinoma and into ascites cells remained and increased 36 and 72 h after injection. 
Incorporation of 2-C14-orotic acid into these fractions of the liver of healthy mice (Table 2) was 2-3 times 
greater than into the livers of mice with Ehrlich's ascites carcinoma. 

The utilization of different radioactive pyrimidine precursors in the liver and ascites cells of Ehr- 
lich's carcinoma is compared in Table 3. Incorporation of Cl4-uridine into the pyrimidine nucleotides, 
RNA, and DNA of the liver of tumor bearing mice was several times less than into the pyrimidine nueleo- 
tides, RNA, and DNA of the ascites cells. Incorporation of 2-C14-uridine into free pyrimidine nucleotides 
of the healthy liver was greater than into the pyrimidine nucleotides of the ascites cells, whereas incor- 
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T A B L E  1. I n c o r p o r a t i o n  of  2 - C 1 4 - O r o t i c  A c i d  into  F r e e  P y r i m i d i n e  
N u c l e o t i d e s ,  RNA, and DNA of  L i v e r  and T u m o r  o f  T u m o r - B e a r i n g  
M i c e  a f t e r  I n t r a p e r i t o n e a l  In j ec t i on  (M + m) 

Exposure 
oflabel 
(in h) 

Tumor in- 
vestigated 

Pyimidine [ RNA 
uuc leotides 

pulses/min/mg tissue 

DNA 
Type of tumor 

Subcutaneous 1 Liver 1041,3+__84,1 120,1-{-13,8 32,0±4,7 
melanoma Tumor 552,7--+4-51,1 36,5--+3,1 7,8___0,9 

P<0,05 P<0,05 P<0,05 

EhrHch's Inua- 1 Liver 1061,0+-140,0 99,2--+_+10,4 13,0±I ,7 
muscular car- Tumor 293, 1--+4-35.4 28,8___3,1 8,0+0,4 
cinoma P<0,05 P<0,05 P>0,05 

Crocker's tumor 1 Liver 380,4-+43,5 21,0±3,3 2,1+-0,2 
(C- 180) Tumor 105,1+12,0 1,6+-0,2 1,0-+0, 1 

P<O,05 P<O,05 P<O,05 

1 Liver 1t52,8+-118,1 105,7_17,4 15,5+-1,5 
Tumor 305,6±36,7 22,0--+_2,3 6,5___0,6 

P <0,05 P<0,05 P <0,05 

Ehrllch's intraperi- 36 Liver 102,5--+15,2 548,5+-66,2 21,9+-2.5 
toneal carcinoma Tumor 13p<0,05,2±1,4 60,p<0,021___9.0 2,3.+0,3p<0,02 

72 77,8+-10,5 
12,7--+__1,0 
P<0,05 

306,0--+__.49,8 
49,4--+6,9 
P<O,05 

LEver 
Tumor 

33,8+-5,2 
15,7-+2,0 

P>O,05 

T A B L E  2. I n c o r p o r a t i o n  of  2 - C 1 4 - O r o t i c  A c i d  into F r e e  P y r i m i -  
d ine  N u c l e o t i d e s ,  RNA, and DNA of L i v e r  and E h r l i c h ' s  A s c i t e s  
C a r c i n o m a  of  M i c e  a f t e r  I n t r a v e n o u s  I n j e c t i o n  (M ~= m) 

Exposure 
of label 
(in h) 

36 

72 

Animals 

IHealthy 
Tumor-bearing 

Healthy 
Tumor-bearing 

Healthy 
Tumor-bearing 

Ti~ue 
inves- 
tigated 

Liver 
Liver 
Tumor 

Pyrimidine 
nucleotides 

1794,2+ 124,0 
952,9+__49,5 
233,8+_15,7 
PI<O,OI 
P2<O,O01 

133,5+-9,0 
43,6-+-3,3 
7,5_0,6 

PI<O ,001 
P2<O,O01 

RNA DNA 

)ulses/min/mg tissue 

367,6_23,6 
I26,5+12,5 
13,4_0,9 
Pa<O,O01 
P.<O,O01 

Liver 
Liver 
Tumor 

40,4-+ 3,6 
16,5___.+1,3 
2,1_0,2 

Px<O,O01 
P2<O,O01 

99I ,9±48,9 
852,4--+63,2 
51,1--+3,9 
Pa>O, 1 
P~<O,O01 

476,4--+30,8 
484,0--+__26,6 

18,6--+__1,8 

Px2f 0,,001 

164,1+t7,1 
110,6±6,5 
18,3 1,5 
Pa<O,O5 
P~<O ,001 

250.9---¢-16,4 
165,9-+- 11,7 
23,6± 1,5 
PI~. 0,01 
P2<O,O01 

175,1 +- 15,5 
98,2±6,6 
11,1±1,4 
P1<0,002 
P~<O,O01 

p o r a t i o n  into n u c l e i c  ac id s ,  on the  o t h e r  hand,  was  s e v e r a l  t i m e s  l e s s .  i n c o r p o r a t i o n  of  t r i t i a t e d  5 -  
C H 3 - t h y m i d i n e  into a l l  t h r e e  f r a c t i o n s  was  m a x i m a l  in a s c i t e s  c e l l s  and m i n i m a l  in the  l i v e r  of  
h e a l t h y  m i c e .  

F o l l o w i n g  i n j e c t i o n  o f  2 - C 1 4 - c y t o s i n e  the  r a d i o a c t i v i t y  of  a l l  t h r e e  f r a c t i o n s  o f  a s c i t e s  c e l l s  was  a l so  
m a x i m a l  c o m p a r e d  wi th  the  r a d i o a c t i v i t y  o f  t h e s e  f r a c t i o n s  in the  l i v e r .  I n c o r p o r a t i o n  of  2 - C U - t h y m i n e  
s h o w e d  no s i g n i f i c a n t  d i f f e r e n c e  on c o m p a r i s o n  of  a l l  t h r e e  f r a c t i o n s .  

It  c an  be  c o n c l u d e d  f r o m  the  r e s u l t s  g i v e n  in T a b l e s  1 and 2 tha t  the  b i o s y n t h e s i s  o f  p y r i m i d i n e  n u -  
c l e o t i d e s  de  novo  in  E h r l i c h ' s  a s c i t e s  c a r c i n o m a  c e l l s  i s  2 -3  t i m e s  l e s s  than  in  the  l i v e r  of  t u m o r - b e a r i n g  
m i c e ,  and in the l a t t e r  i t  i s  2 -3  t i m e s  l e s s  than  in  the  l i v e r  of  h e a l t h y  m i c e  (Tab le  2). S ince  the  i n c o r p o r a -  
t ion  o f  2 - C 1 4 - o r o t i c  ac id  into RNA and DNA of  a s c i t e s  c e l l s  was  r e d u c e d  by  about  the  s a m e  d e g r e e  as  into 
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pyrimidine nucleotides, there are no grounds for the conclusion that biosynthesis of nucleic acids in ascites 
cells is at a lower level than in the liver. This is confirmed by experiments with NaHC~403 (Table 3), 
which demonstrated no significant difference between the incorporation of C1402 into nucleic acids of the 
l iver and ascites cells. 

The results of experiments with 2-CU-uridine and tritiated 5-methylthymidine and with 2-CU-cytosine 
and 2-C14-thymine indicate that ascites cells are better able to utilize preformed precursors  for nucleic 
acid synthesis. 

The fact that incorporation of 2-CU-uridine, 2-C14-orotic acid, and NaHC1403 into free pyrimidine 
nucleotides of the liver of tumor-bearing mice is many times smaller  than their incorporation into the 
l iver of healthy mice is evidently attributable to a decrease in the intensity of biosynthesis of conjugated 
forms of pyrimidine nucleotides (UDP-glucose, CDP-choline, and so on) in the liver of tumor-bearing ani- 
mals because of inhibition of the specific functions of the liver. 
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