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Incorporat ion  of [14C] A m i n o  Acids  into Liver 
S - R N A  of Chick. Effect of Orotic  Acid and 

Vi tamin  B12 

The pa r t i c ipa t ion  of v i t amin  BI~ in p ro te in  me tabo l i sm 
has  been  sugges ted  by  various au thors  to  explain  the  
nu t r i t iona l  impor t ance  of th is  v i t amin  and of its meta-  
bolic d i s tu rbances  in deficient  organisms.  Thus  WANGLE 
et  al. t found a decreased incorpora t ion  of glucose and 
serine in to  l iver pro te in  in v i t amin  B12-deficient animals.  
Moreover,  WANGLE et  al. 2,8 observed t h a t  the  incorpora-  
t ion of amino acids into p ro te in  in cell-free p repa ra t ions  
f rom v i t am in  B12-deficient ra t  l iver is res tored  by  addi t ion  
in vi t ro  of the  v i tamin .  

Other  expe r imen ta l  da t a  appear  to be in con t ras t  wi th  
these  results .  In  fact,  STEKOL et  al.4, ARNSTEIN et  al.5,~ 
and FRASER et  al. 7 showed t h a t  the  incorpora t ion  of 
amino acids in to  p ro te in  was no t  decreased by  v i t ami n  
Bl , -def ic iency.  Therefore,  according to these  authors ,  
v i t amin  BI~ does no t  p lay  a d i rect  role in the  ac t iva t ion  
of amino acids or in the i r  incorpora t ion  into protein .  

In  order  to inves t iga te  fu r ther  re la t ionships  of v i t amin  
B12 to p ro te in  synthesis ,  the  effect  of d ie ta ry  v i t ami n  B12 
on the  incorpora t ion  in vi t ro  of L-E14C] leucine, L-Et4C~ 
methionine ,  and  L-[t4C~ serine into liver soluble R N A  of 
v i t amin  B12-deficient chicks has been s tudied.  Moreover,  
the  effect  of d ie t a ry  orotic acid in the  same expe r imen ta l  
condi t ions  has  been  inves t iga ted .  Since orotic acid is a 
g rowth  factor  for chicks and  ra ts  ma in ta ined  in a d ie ta ry  
condi t ion  in which  only B12 and meth ion ine  are act ive  s, 
i t  is possible t h a t  also th is  subs tance  can p lay  a role in 
p ro te in  synthesis .  

I -day-old  New Hampsh i r e  • Whi t e  Leghorn  chicks 
were d iv ided  in to  three  groups  and  fed ad l ib i tum;  one 
group a v i t amin  Bl~-deficient d i e P ,  the  o the r  two groups  
the  same die t  supp l emen ted  for each 100 g wi th  10 ~g of 
v i t amin  Bt~ or wi th  10 mg of orotic  acid respect ively .  
Af ter  5 weeks, the  chicks were killed and the  livers were 
removed,  d ropped  into cold 0 .03M KC1 and homogenized  
wi th  4 volumes  of 0 .03M KC1. The homogena te s  were 
cent r i fuged for 90 rain a t  105,000 g. The p H  of super-  
n a t a n t  was lowered to 5.2 by  ice-cold 0 .02N HC1, and  
af ter  a few minu tes  the  mix tu re  was cent r i fuged a t  5000 g 
a t  2~ The prec ip i ta te  was dissolved in 0 : I M  tris-HC1 
buffer  (pH 7.6) to give a final p ro te in  concen t ra t ion ,  
de t e rmined  by  the  me thod  of LOWRY et  al.~~ of abou t  
10 mg/ml .  Al iquots  of 1 ml  of th is  solut ion were incuba ted  
for 10 min at  37~ wi th  10#M ATP,  10 # M  MgC12, 
0.033 # M  L-(U-I~C) leucine (specific r ad ioac t iv i ty  34.8 
#C/#M),  0.508 # M  L-(U-14C) meth ion ine  (15.6 #C/#M) or 
0.05 # M  L-(U-I~C) serine (22.2 #C//~M); the  final vo lume 
was made  up to 3 ml  wi th  0 .1M tris-HC1 buffer  (pH 7.6). 
The reac t ion  was s topped  by  the  addi t ion  of 1 ml  of 5% 
cold perchlor ic  acid, and the  prec ip i ta tes  ob ta ined  af ter  
cen t r i fuga t ion  were dissolved in 2 N  NH4OH. Suitable 
Miquots were p la t ed  and counted  wi th  a windowless  gas 
flow counter .  

F r o m  the  Table  a s ignif icant  increase of [14C] serine 
incorpora t ion  in to  liver S - R N A  of v i t amin  B~- fed  ra ts  
appears  as compared  wi th  def icient  ra ts  (P  < 0.01). On 
the  cont ra ry ,  the  [~4C~ leucine and  II~C] me th ion ine  in- 
corpora t ion  is no t  modif ied be tween  deficient  and  vi ta-  
min  Bx2-treated animals.  

The increased incorpora t ion  of the  amino acid serine 
in the  v i t amin  Bl~-treated animals  could suggest  a specific 
effect  of the  v i t amin  on the  serine metabol i sm.  On the  
o the r  hand ,  it  has  been shown in previous s tudies  t h a t  
v i t am in  BI~ was able to increase the  liver con t en t  of free 
serine * and  the  ut i l izat ion of its fl-carbon for the  conver-  

sion of folic acid to c i t rovorum fac tor  and for the  bio- 
synthes is  of the  me t h y l  g roup  of methionine11. 

The incorpora t ion  of t he  th ree  amino  acids into liver 
S - R N A  of orotic  ac id - t rea ted  animals  shows a similar  
behav iour  to t h a t  in the  v i t ami n  Bx2-treated animals ;  
t h a t  is, a h igher  [14C] serine incorpora t ion  in compar i son  
wi th  def ic ient  animals  ( P  < 0.01) while no s ignif icant  
differences are observed  in the  incorpora t ion  of II~C] 
leucine and  [14C] meth ionine .  Therefore  orotic acid seems 
to  display,  also a t  th is  level and par t icu lar ly  in serine 
metabol i sm,  an act ion s imilar  to v i t ami n  B1212. 

Effect of dietary vitamin BI~ and orotic acid on incorporation of 
[14C] labelled amino acids into liver S-RNA of vitamin Bi2-deficient 

chick 

Group Supplement to L-[14C] L-EI4C] L-[14C] 
No. deficient diet leucine methionine serine 

1 None (6) 

2 lO/zg vitanfin 
B12 (6) 

3 10 mg orotie 
acid (6) 

m/zM/mg of liver S-RNA 

0.74 4- 0.064 1.51 4- 0.10 0.90 4- 0.098 

0.83 4- 0.024 1.41 4- 0.081 1.53 4- 0.190 

0.71 • 0.041 1.56 4- 0.130 1.14 • 0.044 

Numbers in parenthesis denote nunlber of rats used. Values are 
means 4- S.E. of the mean. 

Riassunto. La somminis t raz ione  d ie te t ica  di v i t amina  
:B12 e di acido orotico de t e rmina  un aumen to  della incor- 
porazione della L-serina C 14 nello R N A  solubile del fegato 
di pulcino carente  di BI~ , men t r e  non  ~ in grado di in- 
f luenzare quella della L-leucina I~C e della L-metionina 14C. 
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