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Fig. 4. - Culture of myocardial cells: after 24 h growth a drop of 
Italehina 1 : 100,000 added (M. II). Anaphase with bridge formation. 

Enlarged 1350 x. 

t h a t  a p p r o a c h e s  t h e  co lch ic ine  f u n c t i o n  a n d  is in  some  
w a y  d i f f e r e n t  f r o m  t h e  a c t i o n  of t r y p a f l a v i n e  a n d  o t h e r  
a c r id ine  d e r i v a t i v e s .  E x p e r i m e n t s  on  t u m o r  g r o w t h  m a y  

be  sugges ted .  P.  1RONDONI a n d  A. N E c c o  

I n s t i t u t e  of G e n e r a l  P a t h o l o g y ,  U n i v e r s i t y  of Milan ,  
a n d  C e n t e r  of Cel lu la r  P a t h o l o g y ,  C.N.R. ,  J u n e  1, 1950. 

Riassunto  

I1 b e n  n o t o  d e r i v a t o  ac r id in i co  u s a t o  ne l la  t e r a p i a  
a n t i m a l a r i c a  ( I t a l c h i n a  = A t e b r i n a )  p r o d u c e  u n  g r a n  
n u m e r o  di a l t e r a z i o n i  m i t o t i c h e  nel te  c u l t u r e  in  vitro di 
m i o b l a s t i  di  pollo,  in  oppos i z ione  ad  a l t r i  d e r i v a t i  acr i -  
dinici ,  i qua l i  s econdo  d a t i  de l ia  l e t t e r a t u r a  i m p e d i s c o n o  
l ' in iz io  de l la  mi tos i  s e n z a  d i s t u r b a r e  poi  il m e c c a n i s m o  
mi to t i co .  Q u a l c h e  i m p o r t a n z a  ne l  m o d i f i c a r e  l ' a z i o n e  
sulle cel lule  p u b  forse a v e r l a  la  l u n g a  c a t e n a  l a t e r a l e  del 
p r e p a r a t o .  

Turnover Rate of the Fatty Acids of the Liver 

T h e  r a t e  of r e n e w a l  of t h e  f a t t y  ac ids  of t h e  l i ve r  a n d  
o t h e r  o r g a n s  ha s  b e e n  r e p e a t e d l y  d e t e r m i n e d  b y  m a k i n g  
use of d e u t e r i u m ,  c a r b o n  13 a n d  c a r b o n  14 as  a n  i nd i ca -  
tor .  I n  ea r ly  e x p e r i m e n t s  SCHOENHEIMER a n d  RITTEN- 
BER& a d m i n i s t e r e d  h e a v y  w a t e r  to  mice  a n d  k e p t  t h e  
d e u t e r i u m  c o n t e n t  of b o d y  f lu ids  a t  a c o n s t a n t  leve l  
t h r o u g h o u t  t h e  e x p e r i m e n t .  T h e  s a t u r a t e d  f a t t y  ac ids  
of t h e  m o u s e  r e a c h e d  ha l f  of t h e i r  m a x i m a l  d e u t e r i u m  
c o n t e n t  in  t h e  t i m e  of 5 to  9 days .  T h e  d e u t e r i u m  con-  
t e n t  of t h e  s a t u r a t e d  ac ids  was  h i g h e r  t h a n  t h a t  of  t h e  
u n s a t u r a t e d ,  

BERNHARD a n d  SCHOENHEIMER 2 i so l a t ed  t h e  f a t t y  
ac ids  of t h e  i n t e s t i n a l  wall,  t h e  k i d n e y s  a n d  t h e  l i ve r  of 
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t h e  m o u s e  a n d  f o u n d  t h e  s a t u r a t e d  f a t t y  ac ids  to have 
a n  a p p r e c i a b l y  h i g h e r  d e u t e r i u m  1 c o n t e n t  t h a n  had 
t h a t  of t h e  u n s a t u r a t e d  ones.  T h e y  e s t i m a t e  t h e  half life 
t i m e  of t h e  a v e r a g e  s a t u r a t e d  f a t t y  ac id  molecu le  in the 
l iver  of t h e  m o u s e  to  be a b o u t  1 day ,  whi le  t h e  half life 
t i m e  of t h e  t o t a l  f a t t y  ac ids  in  t h e  r a t  l ive r  was  found by 
STETTEN a n d  BOXER ~ to  be  1-9 days .  

T h e  f ind ing  of RITTENBEnG a n d  BLOCH 3 t h a t t h e  feed- 
ing to  mice  of a c e t a t e  c o n t a i n i n g  C 13 in t h e  carb0xyl 
g r o u p  leads  to  t h e  f o r m a t i o n  of f a t t y  ac ids  containing 
C 'a, o p e n e d  t h e  w a y  t o  t h e  a p p l i c a t i o n  of C 13 and  C u 
in t h e  s t u d y  of t h e  r a t e  of f o r m a t i o n  of f a t t y  acids.  They 
f o u n d  a more  r a p i d  i n c o r p o r a t i o n  of C 18 in to  t h e  satura- 
t ed  t h a n  i n to  t h e  t o t a l  f a t t y  acids .  T h e  C la concentrat ion 
of t h e  c a r b o x y l  c a r b o n  a t o m s  of t h e  s a t u r a t e d  fatty 
ac ids  was  a p p r o x i m a t e l y  twice  as h i g h  as  t h e  average of 
all t h e  c a r b o n  in  t h e  s a t u r a t e d  f a t t y  acids.  T h e  most 
p l aus ib l e  d i s t r i b u t i o n  w h i c h  wil l  e x p l a i n  t he se  data  is 
one  in  w h i c h  t h e  l abe l l ed  c a r b o n  is p r e s e n t  a t  e v e r y  other 
c a r b o n  a t o m ;  i. e., a t  t h e  o d d  n u m b e r  c a r b o n  a toms of 
t h e  f a t t y  acids.  L a t e r  w o r k  4 s h o w e d  t h a t  a t  least 25 
p e r c e n t  of t h e  c a r b o n  a t o m s  of t h e  f a t t y  ac ids  are de- 
r ived  f rom ace t a t e ,  E v i d e n c e  wasa l so  o b t a i n e d  t h a t  acetic 
ac id  can  f u r n i s h  e v e r y  c a r b o n  a t o m s  of t h e  molecule. 

R e c e n t l y  t h e  r a t e  of t u r n o v e r  of f a t t y  ac ids  has  been 
r e i n v e s t i g a t e d  w i t h  t h e  a id  of ace t i c  ac id  labeled by 
C 1* in  t h e  c a r b o x y l  g r o u p  b y  P i h t  e t  ~ l ) .  T h e  percentag~ 
r en ew a l  of t h e  f a t t y  ac id  molecu les  is d e t e r m i n e d  by 
c o m p a r i n g  t h e  C 14 c o n t e n t  of t h e  f a t t y  ac id  carbon at 
t h e  e n d  of t h e  e x p e r i m e n t  w i t h  t h e  a v e r a g e  value of 
t h e  C 14 c o n t e n t  of t h e  p r e c u r s o r  c a r b o n  w h i c h  prevailed 
d u r i n g  t h e  e x p e r i m e n t .  To  a r r i v e  a t  t h e  l a s t  mentioned 
da t a ,  p h e n y l - D L - a m i n o b u t y r i c  ac id  was  fed simultane- 
ous ly  w i t h  l a b e l e d  a c e t a t e  to  a d u l t  r a t s  k e p t  on  fa t  free 
die t ,  a n d  c o n s e c u t i v e  s a m p l e s  of  t h e  e x c r e t e d  acetyl 
d e r i v a t i v e s  were  a n a l y z e d  6. T h o u g h  t h e  l abe l ed  acetate 
c o n t e n t  of t h e  d ie t  was  k e p t  c o n s t a n t ,  t h e  isotope 
c o n c e n t r a t i o n  of t h e  a c e t y l  g r o u p  was  f o u n d  to  increase 
in  t h e  course  of t h e  30 d a y s  p e r i o d  w i t h  a b o u t  30% 0t 
t h e  i n i t i a l  va lue .  T h i s  inc rease  was  s h o w n  to  be  due to 
t h e  c a t a b o l i s m  of t h e  l ab e l ed  h i g h e r  f a t t y  ac id s  formed 
d u r i n g  t h e  e x p e r i m e n t .  T h e  m e t a b o l i c  p r o d u c t s  of the 
l abe led  f a t t y  ac ids  c o n t r i b u t e  in  t he se  l o n g - t i m e  ex- 
p e r i m e n t s  s i g n i f i c a n t  q u a n t i t i e s  of l abe l ed  a c e t y l  groups 
to  t h e  ace t ic  ac id  pool  w h i c h  supp l i e s  C 14 to  t h e  newly 
f o r m e d  f a t t y  ac id  molecu les .  

T h e  s a t u r a t e d  f a t t y  ac ids  of l i ve r  were  f o u n d  to reach 
ha l f  of t h e i r  m a x i m a l  i so tope  c o n c e n t r a t i o n  in less than 
1 day ,  t h e  u n s a t u r a t e d  ac ids  in  a b o u t  2 days .  Much 
longer  t i m e  is n e c e s s a r y  t o  r e a c h  a c o r r e s p o n d i n g  C ~4 
c o n c e n t r a t i o n  in  t h e  f a t t y  ac ids  of t h e  carcass ,  16-17 
days  for  s a t u r a t e d  a n d  19-20  d a y s  for  t h e  unsa tura ted  
acids .  T h i s  d i f f e rence  w as  also s h o w n  in r e c e n t  work of 
POPJAK a n d  B E E G K M A N S  7. 

I n  a n  i n v e s t i g a t i o n  on  t h e  e f fec t  of c h a n g e s  in the 
m e t a b o l i c  r a t e  on  t h e  i n c o r p o r a t i o n  of C ** i n to  tissue 
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fractions, we d e t e r m i n e d  t h e  specif ic  a c t i v i t y  of t h e  
liver f a t t y  ac ids  of t h e  m o u s e  fo l lowing  i n j e c t i o n  of 
carboxyl l abe l ed  a c e t a t e  in  e x p e r i m e n t s  of 10 to  180 
rain. d u r a t i o n .  T h e  r e su l t s  o b t a i n e d ,  w h i c h  are  d i scussed  
in this no te ,  sugges t ,  t h e  ex i s t ence  of a f a t t y  ac id  f r a c t i o n  
in the mouse  l ive r  of m u c h  s h o r t e r  half- l i fe  t i m e  t h a n  
about 1 day ,  w h i c h  was  f o u n d  in t h e  v a r i o u s  e x p e r i m e n t s  
mentioned a b o v e .  

I ,  

Fig. 1. - Change  of the  specif ic  a c t i v i t y  of the l ivcr  f a t t y  ~lcids wi th  
t ime  

E x p e r i m e n t a l .  - I n  each  e x p e r i m e n t  45 to  72 mice  
were i n j e c t e d  i n t r a p e r i t o n e a l t y  w i t h  0-2 mt  of 0 . 8 %  
sodium ch lo r ide  s o l u t i o n  c o n t a i n i n g  2 -4  mic rocu r i e s  
(0.2-0-4 mg) of s o d i u m  a c e t a t e  l abe l l ed  in t h e  c a r b o x y l  
group. T h e  a n i m a l s  were  d i v i d e d  in 5 - 6  e q u a l  g r o u p s  
and kil led a f t e r  5 to  240 rain.  

The poo led  o r g a n s  were  f rozen  in sol id CO x . T he  
ground t i s sue  was  t h e n  e x t r a c t e d  for  3 h w i t h  a bo i l i ng  
mixture of e t h e r - a l c o h o l  1 :3 .  T h e  f i l t r a t e  o b t a i n e d  
was e v a p o r a t e d  i n  vacuo  a n d  t h e  r e s idue  e x t r a c t e d  
with p e t r o l e u m - e t h e r .  T h e  re s idue  o b t a i n e d  a f t e r  eva -  
poration of t h e  p e t r o l e u m - e t h e r  was  sapon i f i ed  for  8 h 
with 10 ml  of 4 0 %  K O H  s o l u t i o n  a n d  20 ml  of a l coho l  
on a bo i l ing  w a t e r b a t h .  

The s o l u t i o n  was  e x t r a c t e d  t h r e e  t i m e s  w i t h  pe t ro l e -  
um-ether  in  o r d e r  to  r e m o v e  t h e  i n s a p o n i f i a b l e  m a t t e r .  
The a q u e o u s  s o l u t i o n  was  t h e n  n e u t r a l i s e d  w i t h  4 0 %  
H~SO~ s o l u t i o n  a n d  e x t r a c t e d  t h r e e  t i m e s  w i t h  pe t ro l e -  
um-ether.  

The p e t r o l e u m - e t h e r  s o l u t i o n s  o n  e v a p o r a t i o n  g a v e  
the f a t t y  acids .  T h e  d e t e r m i n a t i o n  of t h e  r a d i o a c t i v i t y  
was ca r r i ed  o u t  w i t h  a Geiger  c o u n t e r ,  8 m g  of e a c h  
sample o n  a n  a l u m i n i u m  d i sk  of 5 m m  d i a m e t e r .  

Discus s ion .  T h e  r e l a t i v e  specif ic  a c t i v i t y  of t h e  t o t a l  
fatty ac ids  e x t r a c t e d  f r o m  t h e  l ive r  of mice  k i l led  a t  
different t i m e s  a f t e r  i n t r a p e r i t o n e a l  i n j e c t i o n  of  a c e t a t e  
labeled in t h e  c a r b o x y l  g r o u p  is p l o t t e d  in  f igure  i .  I n  
view of t h e  f ac t  t h a t  t h e  f ive  e x p e r i m e n t s ,  t h e  r e s u l t s  of 
which a re  r eco rded ,  we re  c a r r i e d  o u t  w i t h  d i f f e r e n t  
strains of mice ,  we p l o t t e d  t h e  r e su l t s  of e ach  exper i -  
ment b y  t a k i n g  t h e  v a l u e  o b t a i n e d  a f t e r  60 rain.  ex-  
pe r iment  to  b e  100. E a c h  p o i n t  i n d i c a t e s  a v a l u e  ob-  
tained b y  e x t r a c t i n g  t h e  f a t t y  ac ids  of 9 to  12 poo led  
livers. T h e  t o t a l  n u m b e r  of mice  i n v o l v e d  in t he se  ex-  
pe r imen t s  a m o u n t s  to  250. i m g  of f a t t y  ac id  of t h e  
liver of a 20 g m o u s e  c o n t a i n s  8.2 × 10 -a  p a r t  of t h e  
C 14 a d m i n i s t e r e d .  T h i s  f igure  i n d i c a t e s  t h e  v a l u e  cor-  
responding  to  t h e  h i g h e s t  p e a k  of t h e  curves .  

I t  t a k e s  s eve ra l  m i n u t e s  u n t i l  t h e  i n j e c t e d  l abe l ed  
acetate or  i t s  d e c o m p o s i t i o n  p r o d u c t s  p e n e t r a t e  i n t o  t h e  

l iver  a n d  a re  i n c o r p o r a t e d  i n t o  f a t t y  ac id  molecules .  
C o r r e s p o n d i n g l y ,  t h e  speci f ic  a c t i v i t y  of t h e  f a t t y  ac ids  
inc reases  for t h e  f i r s t  m i n u t e s .  T h i s  t i m e  was  d e t e r m i n e d  
for t h e  r a t  to  be  15 min .  1. T h e  inc rease  in t h e  speci f ic  
a c t i v i t y  of t h e  f a t t y  ac id  p r e c u r s o r s  w i t h  t i m e  is soon  
fol lowed b y  a decrease .  W h i l e  t h e  e n d o g e n o u s  i n a c t i v e  
a c e t a t e  is c o n s t a n t l y  b e i n g  p r o d u c e d - a b o u t  i" 2 m g  are  
f o r m e d  da i ly  p e r  100 m g  of r a t  t i s s u e 2 - t h e  i n j e c t e d  
l abe led  a c e t a t e  is n o t  r ep laced .  C o r r e s p o n d i n g l y ,  a f t e r  a 
whi le  t a t t y  ac id  molecu les  will be  s y n t h e s i z e d  in t h e  
l ive r  f rom a l m o s t  i n a c t i v e  p recurso r s .  T h e  t i m e  will a lso  
a r r i v e  w h e n  t h e  l abe l ed  f a t t y  ac id  molecu les  p r e s e n t  
will be  r e n e w e d  a s econd  t i m e  f rom less a c t i v e  p r e c u r s o r s  
t h a n  t h e  f i r s t  t i m e .  A c t i v e  f a t t y  ac id  molecu les  will t h u s  
be  r ep l aced  b y  less a c t i v e  ones,  a n d  t h e  speci f ic  a c t i v i t y  
of t h e  a v e r a g e  f a t t y  ac id  molecu le  sha l l  n o w  dec rease  
w i t h  t ime .  T h e  r a t e  of dec rease  wil l  be  d e t e r m i n e d  b y  
t h e  ha l f  life t i m e  of t h e  l iver  f a t t y  ac id  molecules .  L e t  
us  a s s u m e  t h a t  a f t e r  t he  lapse  of 30min .  no  f u r t h e r  a c t i v e  
f a t t v  ac id  molecu le s  a re  f o r m e d  in t h e  l iver ,  t h e  pre-  
cursors  b e i n g  no longer  ac t ive ,  a n d  c o r r e s p o n d i n g l y  t h e  
specif ic  a c t i v i t y  of t he  f a t t y  ac id  of t he  l iver  will decrease  
w i t h  t i m e  a c c o r d i n g  to  t h e  f o r m u l a  

l n 2 t  
St ~ So e-  T 

where  So d e n o t e s  t h e  specif ic  a c t i v i t y  a f t e r  30 rain. ,  St  
t h a t  a t  a n y  l a t e r  t i m e  t, whi le  T = ha l f  life t i m e  of t h e  
f a t t y  ac id  molecu les  in t he  l iver .  

A s s u m i n g  T = 1 d a y  as f o u n d  b y  d i f f e r en t  worke r s  in 
feeding  e x p e r i m e n t s ,  t h a n  in  t h e  i n t e r v a l  b e t w e e n  30 
a n d  60 min .  t h e  dec l ine  in t h e  specif ic  a c t i v i t y  s h o u l d  be  
a b o u t  3 %  only .  W e  a s s u m e d  in t h e  a b o v e  c a l c u l a t i o n  
t h a t  al l  f o r m a t i o n  of l abe l ed  f a t t y  ac id  molecu les  ceases  
a f t e r  t h e  lapse  of  30 ra in .  As t h i s  a s s u m p t i o n  does  n o t  
ho ld  s t r i c t ly ,  t h e  decl ine  in t h e  specif ic  a c t i v i t y  of f a t t y  
ac ids  in  t h e  i n t e r v a l t  b e t w c e n  30 a n d  60 ra in .  is e v e n  
less t h a n  3 %. 
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Fig.2 - Change of the specific activity of the brain fatty acids with 
time. 

T h e  d a t a  of f igure  t i n d i c a t e  a v e r y  m u c h  l a rge r  dec rease  
in t h e  speci f ic  a c t i v i t y  of t h e  f a t t y  ac ids  t h a n  3 % in  t h e  
i n t e r v a l  b e t w e e n  30 a n d  60 rain.  a f t e r  a d m i n i s t r a t i o n  of 
t h e  l abe led  a c e t a t e .  T h e  dec rease  a m o u n t s  to  a b o u t  50 %. 
These  r e su l t s  sugges t  t h e  p r e sence  of  a r a p i d l y  r e n e w a b l e  
f a t t y  ac id  f r a c t i o n  in t h e  l iver  of t h e  mouse .  

I n  e x p e r i m e n t s  in  w h i c h  t h e  l abe l ed  a c e t a t e  is fed for  
d a y s  a n d  t h e  speci f ic  a c t i v i t y  of t h e  f a t t y  ac ids  in  t h e  
l iver  da i l y  d e t e r m i n e d ,  t h e  p r e sence  of a m i n o r  f r a c t i o n  
of r a p i d  r e n e w a l  r a t e  c a n n o t  be e x p e c t e d  to  be  o b s e r v e d .  

W e  i n v e s t i g a t e d  also t h e  c h a n g e  of t h e  spec i f ic  
a c t i v i t y  of t h e  b r a i n  f a t t y  ac ids  a n d  musc le  f a t t y  ac ids  
w i t h  t ime .  T h e  speci f ic  a c t i v i t y  of t h e  b r a i n  f a t t y  ac ids  
was  found ,  as  seen in f igure  2, to inc rease  r a p i d l y  w i t h  t i m e  

x R. G. GOULD, F. M. S1NEX, L N. ROSENBERG, A. K. SOLOMON, 
and A. B. HASTINGS, J+ Biol. Chem., 177, 295 ( t949) .  

2 K. BLocrt and D. RITTENBERG, J .  Biol. Chem., 159, 45 (1945), - 
A. PzttI., K. BLOCI L and H. S. ANKER, J. Biol. Chem. 183, 441 (1950). 
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in  t h e  course  of t h e  f i r s t  m i n u t e s  a n d  t h e n  to  r e m a i n  
a l m o s t  c o n s t a n t .  Vie  l ack  t h u s  a n y  i n d i c a t i o n  of t h e  
p r e s e n c e  of  r a p i d l y  r e n e w e d  f a t t y  ac id  f r a c t i o n  in  t h e  
b r a i n .  T h e  speci f ic  a c t i v i t y  v a l u e s  of  t h e  m u s c l e  f a t t y  
ac ids  e x t r a c t e d  f r o m  d i f f e r e n t  g r o u p s  of mice  f l u c t u a t e  
c o n s i d e r a b l y .  A n  i n d i c a t i o n  of a dec rease  of t h e  s p e c i f i c  
a c t i v i t y  f igures  w i t h i n  a 240 min .  o b s e r v a t i o n  p e r i o d  is, 
h o w e v e r ,  also in  t h i s  case  a b s e n t .  

G. HEVESY, R. RUYSSEN a n d  M. L. BEECKMANS 

T h e  a u t h o r s  g r a t e f u l l y  a c k n o w l e d g e  t h e  a s s i s t a n c e  of 
l~Iiss GRACE DE ELLIOTT a n d  Mrs.  VARDE PUTTE. 

P h a r m a c e u t i c a l  I n s t i t u t e  of t h e  U n i v e r s i t y  of G e n t  
a n d  I n s t i t u t e  for  R e s e a r c h  in  O r gan i c  C h e m i s t r y ,  U n i -  
v e r s i t y  of S t o c k h o l m ,  O c t o b e r  12, 1950. 

Z u s a m m e n / a s s u n g  

W i r d  i n  d e r  C a r b o x y l g r u p p e  g e z e i c h n e t e s  A z e t a t  M~u-  
sen  e i n g e s p r i t z t ,  so f i n d e r  m a n ,  d a b  die spez i f i sche  A k t i -  
v i t i i t  d e r  Fe t t s~ iure  de r  L e b e r  s c h o n  n a c h  30 M i n u t e n  
e r h e b l i c h  a b g e n o m m e n  h a t ,  D iese r  B e f u n d  we i s t  d a r a u f  
b in ,  d a b  die  Fe t t s~ iure  d e r  L e b e r  e ine  F r a k t i o n  en thf i l t ,  
die  in  b e d e u t e n d  r a s c h e r e m  T e m p o  als da s  d u r c h s c h n i t t -  
l iche Fe t t s~ iuremolekf i l  j enes  O r g a n s  e r n e u e r t  wird.  Ver -  
s c h i e d e n e  F o r s c h e r  h a b e n  fes tges te l l t ,  d a b  d i e sem e ine  
H a l b t e b e n s z e i t  v o n  f u n d  e i n e m  T a g  z u k o m m t .  

K e i n e  F e t t s g u r e f r a k t i o n  m i t  r a s c h e m  E r n e u e r u n g s -  
t e m p o  k o n n t e  i m  H i r n  bzw.  M u s k e l  de r  Maus  f e s tges t e l l t  
we rden .  

On Glycolysis in the Chicken Embryo 

MEYERHOF a n d  PERDIGON 1 h a v e  e s t a b l i s h e d  t h e  f a c t  
t h a t  e x t r a c t s  of 3 -9  d a y  o ld  c h i c k e n  e m b r y o s  f o r m - i n  
an  a e r o b i o s i s -  l ac t i c  ac id  f r o m  f r u c t o f u r a n o s e - 1 , 6 - d i p h o s -  
phor i c  ac id  ( H D P ) .  T h e y  show t h a t  in  o r d e r  to  o b t a i n  
t h e  c o m p l e t e  g lyco ly t i c  a c t i v i t y  of t h e  e x t r a c t s  i t  is 
i n d i s p e n s a b l e  to  a d d  d i p h o s p h o p y r i d i n e n u c l e o t i d e  (DPN)  
b e c a u s e  t h e  D P N  p r e f o r m e d  by .  t h e  e m b r y o s  is v e r y  
q u i c k l y  i n a c t i v a t e d  a t  37°C. R e c e n t l y  NOVIKOFF, 
POTTER a n d  LE PAGE ~ show t h a t  h o m o g e n a t e s  of 5 - 8  
d a y s  o ld  e m b r y o s  g l y c o l y s a t e - - i n  oxi-  a n d  anox ib ios i s -  
H D P  a f t e r  t h e  a d d i t i o n  to  t h e  e n z y m a t i c  s y s t e m  of 
D P N  a n d  A T P ,  a n d  t r u c t o f u r a n o s e - 6 - p h o s p h o r i c  acid,  
g l u c o p y r a n o s e - 6 - p h o s p h o r i c  ac id  a n d  g lucose  when ,  in  
a d d i t i o n  t o  D P N  a n d  A T P ,  H D P  is p r e s e n t  in  t h e  
s y s t e m ,  T h e  r e s e a r c h e s  of  MEYERHOF a n d  PERDIGON, 
a n d  of NOVII4OrF, POTTER a n d  LE PAGE t h u s  show fu l ly  
t h e  e x i s t e n c e  of  a g tyco ly t i c  s y s t e m  in  c h i c k e n  e m b r y o ,  
w h i c h  a c t i o n  deve lops  t h r o u g h  t h e  f o r m a t i o n  a n d  b r e a k -  
d o w n  of p h o s p h o r i c  esters ,  in  a c c o r d a n c e  w i t h  EMBDEN- 
MEYERHOF'S cycle.  

T h e  i m p o r t a n c e  of t h e s e  r e su l t s  is eas i ly  a p p r e c i a t e d  if 
one  t h i n k s  of t h e  genera l  o p i n i o n  p a r t i c u l a r l y  b a s e d  on  
t h e  r e s e a r c h s  of  I~EEDHAI~:[ a n d  coll. 3, t h a t  a n a e r o b i c  
g lycolys is  w o u l d  l i ave  in  t h e  e m b r y o  a course  i n d e p e n d e n t  
of t h e  f o r m a t i o n  of p h o s p h o r i c  es ters .  A n o n - p h o s p h o r y l a t -  

i ng  g lycolys is  s eems  rea l ly  to  e x i s t  in  t h e  b r a i n  1 and in 
v a r i o u s  k i n d s  of F u s a r i u m  2, w h e r e  i t  fo l lows a completely 
d i f f e r e n t  r o u t e  f ro ra  t h e  one  o b s e r v e d  in  musc le  and 
yeas t .  2Even t h o u g h  ~N~OVIKOFF, POTTER a n d  LE PAGE, 
as wel l  as  p r e v i o u s l y  DORFMAN 3, w r i t e :  " T h o u g h  i t  does 
n o t  ru le  o u t  t h e  pos s ib i l i t y  of a non-phosphory la t ing  
r o u t e  of g lycolys is ,  t h e  a v a i l a b l e  e v i d e n c e  does  n o t  make 
n e c e s s a r y  p o s t u l a t i n g  t h e  e x i s t e n c e  of s u c h  a route", 
two  e x p e r i m e n t s  p e r f o r m e d  b y  t h e m  m a y  cause  one to 
d o u b t - a s  t h e y  t h e m s e l v e s  a d m i t - - t h a t  t h e  phosphory- 
l a t i n g  g lyco lys i s  is t h e  o n l y  r o u t e  o p e n  for  t h e  catabolism 
of g lyc ides  in  t h e  e m b r y o .  I n  one,  in  f ac t ,  t h e  homogenate 
of f r e sh  e m b r y o  does  n o t  show t h e  t y p i c a l  n e e d  of HDP 
for  g lycolys is  of t h e  glucose,  in  t h e  o t h e r  n e i t h e r  the 
D P N  n o r  t h e  A T P  omis s ion  p r o v o k e  a p p r e c i a b l e  changes 
in  t h e  r e a c t i o n .  T h e r e f o r e  we t h o u g h t  i t  was  interesting 
to  show t h e  e x i s t e n c e  in  c h i c k e n  e m b r y o s  of a n0n- 
p h o s p h o r y l a t i n g  b r e a k d o w n  of  t h e  g lyc ides  a n d  the 
s e p a r a t i o n  of t h e  e n z y m a t i c  s y s t e m  p r o v o k i n g  i t  ir0m 
t h e  one  p r o v o k i n g  t h e  g lycolys is  p r e c e d e d  b y  t h e  ph0s- 
p h o r y l a t i o n .  B y  r e p e a t e d  e x t r a c t i o n s  w i t h  R i n g e r  solu- 
t i o n  of 7 -8  d a y s  o ld  c h i c k e n  e m b r y o  we could  easily 
r e m o v e  f r o m  t h e  t i s sue  t h e  e n z y m e s  c a t a l y s i n g  the 
p rocess  of p h o s p h o r y l a t i n g  glycolys is .  On  t h e  contrary 
a n o t h e r  e n z y m a t i c  s y s t e m ,  eas i ly  f o r m i n g  lac t i c  acid 
f r o m  glucose  (Tab le  I) r e s i s t ed  t h e  e x t r a c t i o n .  

Table I 

Formation of lactic acid from glucose. Reaction mixture: 1 g embryo 
aftcr the extraction; 5 ml Ringer's-bicarbonate solution; 25 mg 

glucose. 

Added substances 

GlUCOSe . . . .  

mg of total lactic acid 
Exp. I Exp. II Mean mg 

0,22 0.24 0.23 
2.94 2.94 2.94 

mg of 
formed 

lactic ae d 

2.7I 

M o r e o v e r  t h e  f o r m a t i o n  of l ac t i c  ac id  f r o m  glucose is 
n o t  m o d i f i e d  b y  t h e  p r e s e n c e  of  D P N ,  A T P  a n d  HDP 
( t ab l e  I I ) .  

Table I I  

Action of DPN, ATP, HDP on the formation of lactic acid from glu- 
cose. Reaction mixture: 1 g embryo after the extraction; 5 ml 
Ringer's-bicarbonate solution; 0.25 ml, 0.1 mol phosphates; 25 mg 

glucose. 

Added substances mg of total lactic acid ] mg of Mean mg formed 

I lactic acid 

Glucose . . . .  
Glucose + 2.5 mg 
DPN + 4 mg 
ATP + 0.1 mg 
H D P  

Exp. I I Exp. II  

0,27 0.28 
2,04 2-01 

2.06 1-94 

0.27 
2.02 

2.00 

1.75 
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