
[15, X, 1960] Kurze Mitteilungen - Brief Reports 447 

Thiamine and its Mono-,  Di- ,  and Triphosphoric 
Esters Content of Normal  Rat Tissues  

U p  to  t h e p r e s e n t ,  no  m e t h o d s  h a v e  b e e n  descr ibed  for 
t h e  s e p a r a t i o n  a n d  d e t e r m i n a t i o n  of T h i a m i n e  x a n d  i ts  
p h o s p h o r i c  es te rs  in  a n i m a l  t i s sues  (pa r t i cu l a r ly  T T P  re- 
c e n t l y  d e t e c t e d  in  l iver  ~, a n d  in  k i d n e y s  a n d  b r a i n  • of 
ra t s ) .  

Riassunto 

L ' u s o  di  u n  n u o v o  m e t o d o  c r o m a t o g r a f i c o  p e r  la  s epa ra -  
z ione  de l la  T i a m i n a  e dei  suoi  es te r i  mono,  di, e t r i fosfo-  
r ico nei  t e s su t i  a n i m a l i  h a  pe rmesso  di  def in i te ,  pe r  la  
p r i m a  v o l t a  in  t e r m i n i  q u a n t i t a t i v i ,  la p r e senza  del  t r i fos-  
In to  ne i  t e s su t i  stessi .  L ' o r g a n o  pifi r icco di ques to  es te re  

il Iegato ,  segu i to  da l  cuore,  da l  r ene  e da l  cervel lo  nel-  
l ' o rd ine .  

Content of T, TMP, TDP, and TTP in some rat tissues (mean 4- s. e.) 

Compound 

Thiamine 
Thiamine monophosphate  
Thiamine diphosphate  
Thiamine t r iphosphate  

Brain (5) 

ptg/g 

0-11 -t- 0.08 
0-30 ± 0.09 
2.61-I- 0.15 
0-19 + 0.03 

i % 
4-4 

11-5 
78.9 

5-0 

Liver (6) 

ptg/g 

0-24 ± 0.01 
0-66 ± 0.01 
6.81 ± 0.44 
0-92 z[= 0.13 

1 %  
3.5 
9.4 

77.9 
9.0 

Heart (5) 

F-g/g 

0-16 ± 0-02 
0.41 4- 0.05 
7.44 4- 0.44 
0.57 q- 0.04 

1 %  

2"3 
5"9 

86"0 
5'6 

Kidney (7) 

~g/g [ 

I 
0-22 4- 0-02 
0-35 4- 0.06 
3-47 ~ 0.13 
0.27 :k 0.01 

% 

6.2 
9.8 
8.6 
5.2 

( ): Number of determinations; % :T, as percentage of total T found in the tissue. 

On  t h e  bas is  of a p r ev ious  research*,  i n  w h i c h  t h e  ana -  
ly t i ca l  c o n d i t i o n s  n e c e s s a r y  for  t h e  c h r o m a t o g r a p h i c  se- 
p a r a t i o n  a n d  t h e  e s t i m a t i o n  of T, T M P ,  T D P  a n d  T T P  
in  p u r e  so lu t ions  were  descr ibed ,  we h a v e  w o r k e d  o u t  a 
q u a n t i t a t i v e  m e t h o d  for  t h e i r  e s t i m a t i o n  i n  a n i m a l  t is-  
sues.  T h e  p r inc ip le  of t h i s  m e t h o d  c a n  be  s u m m a r i z e d  as  
follows : 

The  t i s sue  is h o m o g e n i z e d  in cold 5 %  TCA. T he  ex- 
t r ac t ,  free f rom pro te ins ,  is a d j u s t e d  to  p H  6.7-6.8  w i t h  
4 0 %  N a O H ,  a n d  pas sed  t h r o u g h  a cha rcoa l  co lumn,  pre-  
p a r e d  acco rd ing  to  SILIPRANDI a n d  SILIPRANDI 5. A f t e r  
w a s h i n g  w i t h  H~O, a n  e lu t ion  w i t h  60-70  ml  of 10% n-  
p r o p a n o l  is ca r r i ed  on t .  T h e  e lua t e  is c o n c e n t r a t e d  to  
a b o u t  5 m l  in  a R i n c o  r o t a t i n g  e v a p o r a t o r  a t  25-30°C,  
u n d e r  v a c u u m .  T h e  c o n c e n t r a t e  a n d  w a s h i n g s  (15 ml), 
a f t e r  a d d i t i o n  of 0.8 m l  0.1 N HC1, are  c h r o m a t o g r a p h i e d  
on  Dowex  1, × 8, a c e t a t e  form,  co lumn,  size 8 × 25 ram,  
a n d  w a s h e d  w i t h  10 m l  of H20 .  T h e  p e r c o l a t e  a n d  wash -  
ings  are  col lec ted  in  a 25 m l  v o l u m e t r i c  f lask  a n d  t h e  T 
a n d  T M P  c o n t e n t  is e s t i m a t e d  b y  d i f fe rence  before  a n d  
a f t e r  T a k a d i a s t a s e  d iges t ion  ( T h i o c h r o m e  m e t h o d  6). T he  
T D P  is e lu t ed  f rom t h e  r e s in  c o l u m n  b y  m e a n s  of  20 ml  
of  0:02 M s o d i u m  a c e t a t e  so lu t ion  in 0-04 M ace t ic  
acid.  T T P  is e lu ted  l a s t  w i t h  20 ml  of M a c e t a t e  buf fe r  
a t  p H  4.5. A f t e r  T a k a d i a s t a s e  hydro lys i s ,  t h e  T D P  con-  
t e n t  is d e t e r m i n e d  d i rec t ly  in  t h e  e lu ted  so lu t ion ,  a n d  t h e  
T T P  c o n t e n t  a f t e r  pe r co l a t i on  t h r o u g h  A m b e r l i t e  I R C  50, 
bu f f e r ed  a t  p H  4-5 L 

W i t h  t h i s  m e t h o d  t h e  r e c o v e r y  of t h e  e x t r a c t e d  T-  
c o m p o u n d s  is a b o u t  9 5 %  w i t h  good r ep roduc ib i l i t y .  A 
series of d e t e r m i n a t i o n s  ca r r ied  o u t  on  r a t  t i ssues  h a v e  
g i v e n  t h e  r e su l t s  r e p o r t e d  in  t h e  Table .  

As c a n  be  seen,  al l  t h e  t i s sues  e x a m i n e d  c o n t a i n  smal l  
a m o u n t s  of T M P  a n d  T T P ,  t h e  b iochemica l  s igni f icance  
of w h i c h  is s t i l l  t o  b e  e luc ida ted .  T h e  o r g a n  r i ches t  in  T T P  
is t h e  l iver ,  fol lowed b y  t h e  h e a r t ,  k idney ,  a n d  b ra in .  
H o w e v e r .  b y  fa r  t h e  m o s t  a b u n d a n t  T c o m p o u n d  ( a b o u t  
80% of t h e  t o t a l  T) is T D P .  
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Synthesis at High Pressure and Lattice 
Constants of Normal  Cupric Carbonate 

N o r m a l  cupr ic  c a r b o n a t e ,  CuCOa, h a s  n o t  p r e v i o u s l y  
b e e n  p r e p a r e d ,  a l t h o u g h  a n u m b e r  of bas ic  c a r b o n a t e s  
ex is t ,  of  w h i c h  m a l a c h i t e ,  CuCO 3 • C n ( O H ) v  a n d  azur i t e ,  
Cu(OH)2 • 2 CuCOa, a re  t h e  be s t  known .  

A t t e m p t s  were  m a d e  to  p r e p a r e  CuCOa b y  s u b j e c t i n g  
d r y  cupr ic  ox ide  to CO2-pressures of u p  to  5000 b a r s  a n d  
t e m p e r a t u r e s  r a n g i n g  f rom 100°C to  600°C in  a h y d r o -  
s t a t i c  b o m b  w h i c h  is desc r ibed  e l sewhere  1. No r e a c t i o n  
t o o k  place.  

S u b s e q u e n t l y  a f ine ly  g r o u n d  e q u i m o l a r  m i x t u r e  of 
a n h y d r o u s  s o d i u m  c a r b o n a t e  a n d  cup r i c  s u l p h a t e  was  sub-  
j e c t e d  to  a p ressu re  of 20000  b a r s  a n d  a t e m p e r a t u r e  of 
550°C in  t h e  ' s imple  squeeze r '  h i g h - p r e s s u r e  a p p a r a t u s  
deve loped  b y  GRIGGS a n d  KENNEDY 2. A f t e r  1 h u n d e r  
t he se  c o n d i t i o n s  t h e  s a m p l e  was  q u e n c h e d  a t  pressure .  
A n  X - r a y  p o w d e r  d i f f r ac t i on  e x a m i n a t i o n  of t h e  p r o d u c t s  
showed ,  in  a d d i t i o n  to  t h e  k n o w n  p a t t e r n s  of CuSO, ,  
Na~COa a n d  Na2SO ,, a s m a l l  n u m b e r  of w e a k  l ines  w h i c h  
cou ld  be  a sc r ibed  t o  a r h o m b o h e d r a l  l a t t i ce  w i t h  n e a r l y  
t h e  s ame  d i m e n s i o n s  as  s ider i te  s , The  s a m e  b u t  w e a k e r  
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