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Fraction Sulphate LDH-isoenzyme number as % of total LDH-activity C a t h o d a i l y  

~/0 of dry 1 2 3 4 5 migrating band 
weight (see to) 

Whole liver 0.12 4- 0.005 0.36 + 0.1 1.4 4- 0,3 3.0 4- 0.5 4.4 :h 0.5 90.7 4- 7.0 0.12 4- 0.06 

Liver with eommctive 0.096 4- 0.002 0.2 q- 0.08 0.31 :i: 0.I 0.34 4- 0.1 1.8 4- 0.5 95.6 4- 8.0 1.7 4- 0.05 
tissues removed 

'COnnective tissue' 0.83 4- 0.0I 7.2 4- 1.0 7.5 ~ 1.0 9.0 4- 4.0 20.0 4- 4.0 58.0 :h 5.0 

pieces. T h e  c o n n e c t i v e  t i ssues  were  r e m o v e d  b y  p ress ing  
the  whole  l ivers  t h r o u g h  a n y l o n  g a u z e .  T h e  f r ac t ions  
were t h e n  s e p a r a t e l y  f reeze-dr ied  for  60 h u n d e r  a p ressure  
of a p p r o x i m a t e l y  10 m m  Hg, a n d  were  t h e n  ana ly sed  for 
the i r  s u l p h a t e  c o n t e n t  acco rd ing  to  t h e  m e t h o d  of 
VVAI~ER a n d  KOCH 8 a f t e r  hyd ro lys i s  w i t h  fo rmic  acid. 
The  a m o u n t  of s u l p h a t e  in  each  t i ssue  was  t a k e n  as a n  
a p p r o x i m a t e  m e a s u r e  of t h e  c o n t e n t  of c o n n e c t i v e  t issue.  
The  L D H - i s o e n z y m e s  of t h e  d i f f e ren t  f r ac t ions  were  
separa ted  b y  s t a r c h  e lec t rophores i s  a n d  were  r e n d e r e d  
visible a n d  e v a l u a t e d  as desc r ibed  b y  KARLSSON a n d  
I~J~LLBERG D. 
The sulphate content (the content of connective tissues) 

and t h e  r e l a t i ve  ac t iv i t i e s  of t he  va r ious  l iver  f r ac t ions  
are s h o w n  in t h e  Table .  A m a r k e d  d i m i n i s h i n g  in  t he  
~Ctivity of L D H - 5  was  no ted ,  a c c o m p a n i e d  b y  a n  increase  
in L D H 1 ,  2, 3 a n d  4 as t h e  f r a c t i o n  becomes  m o r e  d o m i -  
n a t e d  b y  t h e  c o n n e c t i v e  t issues.  T h e  s ix th ,  c a t h o d a l l y  
mig ra t i ng  b a n d ,  as desc r ibed  b y  AGRELL a n d  KJELLBERG l0 
shows no  co r r e l a t i on  w i t h  t h e  s u l p h a t e  c o n t e n t  of t h e  
ma te r i a l  a n d  wilt  n o t  b e  cons ide red  f u r t h e r  here .  I n  a n  
a t t e m p t  to  e v a l u a t e  t h e  t o t a l  a c t i v i t y  of L D H  in  t h e  
var ious  f rac t ions ,  n o  s ign i f i can t  d i f ference  was  found .  

F r o m  t h e  r e su l t s  r e l a t ed  i t  s eems  l ike ly  t h a t  t h e  l ive r  
Cells show on ly  L D H - 5  a c t i v i t y  whi le  t h e  o t h e r  t i s sues  
Contr ibute  to  all  5 L D H - i s o e n z y m e s .  T he  m a t e r i a l  a lso 
SUggests t h a t  t h e  ' c o n n e c t i v e  t i ssues '  i n  t h i s  r e p o r t  is n o t  

a s e p a r a t e  e n t i t y  b u t  c o n t a i n s  m a t e r i a l  of severa l  cell  
types ,  as t h e  va lues  do  n o t  a p p r o x i m a t e  to  a b i n o m i a l  
d i s t r i b u t i o n .  Th i s  h e t e r o g e n i t y  is, however ,  to  be  expec t ed  
as t h e  f r ac t ion  con t a in s  n o t  on ly  t h e  c o n n e c t i v e  t i s sue  
cells b u t  also o t h e r  cells e.g. cells f r om b lood  vessels.  

Zusammen/assung. Mit  e iner  e in f achen  M e t h o d e  wi rd  
d e m o n s t r i e r t ,  dass  Lebe rgewebe  y o n  MAusen in  2 F r a k -  
t i o n e n  ve r sch i edene r  Menge  a n  B i n d e g e w e b e  zu t r e n n e n  
ist. Die  a n  B i n d e g e w e b e  re iche  F r a k t i o n  zeigt  E n z y m -  
a k t i v i t A t  in  L D H  1, 2, 3, 4 u n d  5. N a c h  E n t f e r n u n g  des 
B i n d e g e w e b e s  wird  die Ak t iv i tA t  de r  L D H  1, 2, 3 u n d  4 
I s o e n z y m e  des  r e s t i e r e n d e n  Lebe rgewebes  reduz ie r t .  

L. PALMER a n d  B. KJELLBERG 

Zoophysiological Institute, University o/Lund 
(Sweden), 25th April 1967. 
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Some Aspects of the Hydrolysis of Phosphomono- 
esters by Homogenates of Growing and Regress- 

ing Mesonephroi in Chick Embryos 1 

Severa l  i n v e s t i g a t o r s  h a v e  o b t a i n e d  resu l t s  wh ich  indi -  
Cate t h a t  ac id  p h e n y l p h o s p h a t a s e  a n d  ac id  f l -glycerophos-  
Pha ta se  ac t i v i t i e s  a re  a s soc ia t ed  w i t h  d i f f e ren t  e n z y m e  
molecules.  I n  a s t u d y  of t h e  h y d r o l y s i s  of d i f f e ren t  
P h o s p h o m o n o e s t e r s  b y  t h e  m i c r o s o m a l  f r a c t i o n  of r a t  

ver  p r e i n c u b a t e d  a t  37 °C a t  p H  5, BEAUFAY a n d  D~ 
L~V~ ~ conc luded  t h a t  t h e  e n z y m e  g l u c o s e - 6 - p h o s p h a t a s e  

cts  u p o n  p h e n y l p h o s p h a t e ,  b u t  is u n r e a c t i v e  t o w a r d s  
~g lyceronhosnha te  A s t u d y  w i t h  h o m o g e n a t e s  of r a t  

li ~ ~ " ~ ver a n d  sp leen  b y  MACDONALD a led t h a t  a u t h o r  t o  
bel ieve t h a t  a n  e n z y m e  o t h e r  t h a n  g l u c o s e - 6 - p h o s p h a t a s e  
is respons ib le  for t h e  hydro lys i s  of p h e n y l p h o s p h a t e .  He  
COmpared t h e  ac t iv i t i e s  of g lucose -6 -phospha tase ,  ac id  
Pheny lphospha t a se ,  a n d  acid f l -g lycerophospha tase ,  a n d  
examined  the i r  s t a b i l i t y  a f t e r  p r e i n c u b a t i o n  a t  37 °C a t  
PI-I 5 for  1 h.  As a r e su l t  of his  i nves t i ga t i on ,  he  sugges t ed  

t h a t  each  of t he  a b o v e  enzymic  ac t iv i t i e s  is a t t r i b u t e d  to  
a d i f f e ren t  e n z y m e  molecule .  T h e  s t u d y  r e p o r t e d  he re  o n  
h o m o g e n a t e s  of g rowing  a n d  regress ing  ch ick  mesone-  
p h r o i  i nd ica t e s  t h a t  acid p h e n y l p h o s p h a t a s e  a n d  ac id  
f l -g lyce rophospha tase  ac t iv i t i e s  a re  assoc ia ted  w i t h  t h e  
s ame  e n z y m e  molecule .  

T h e  e m b r y o n i c  k i d n e y s  were  h o m o g e n i z e d  in  ice-cold 
d is t i l led  wa te r ,  a n d  t h e n  d i l u t e d  w i t h  s o d i u m  a c e t a t e  
buf fe r  ( pH  5) to  give 0 .4% h o m o g e n a t e s .  T h e  e n z y m a t i c  
ac t iv i t i e s  of t h e  u n t r e a t e d  h o m o g e n a t e s  a n d  h o m o g e n a t e s  
p r e i n c u b a t e d  for  1 h a t  37 °C were  t h e n  d e t e r m i n e d .  T h e  
a s say  e m p l o y e d  for  f l -g lyce rophospha tase  a c t i v i t y  w a s  
b a s e d  on  t h a t  descr ibed  b y  FISK~ a n d  SVBBAROW4; t h a t  

* This investigation was supported by NIH Training Grant No. 
HD-00012. 
H. BEAU~AV and C. DE DUVE, Bull. Soc. Chim. biol. 36, 1525 
(1954). 

8 K. MACDONALD, Biochim. biophys. Acta 58, 356 (1962). 
a C. H. FXSKS and Y, SUBBAROW, J. biol. Chem. 66, 375 (1925). 
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e m p l o y e d  for  p h e n y l p h o s p h a t a s e  a c t i v i t y  was  a modif ica-  
t i on  of t h e  KING-ARMSTROnG m e t h o d  (MooGS). fl-glycero- 
p h o s p h a t a s e  ac t iv i t i e s  were  d e t e r m i n e d  a t  p H  4 .5-4 .6  a n d  
p h e n y l p h o s p h a t a s e  ac t iv i t ies ,  a t  p H  5.2 s ince these  were  
t h e  o p t i m a l  p H  r a n g e s  for  t he se  e n z y m a t i c  ac t iv i t i e s  in  
g rowing  a n d  regress ing  ch i ck  mesonephro i .  

As s h o w n  in t h e  Table ,  ac id  f l -g lyce rophospha tase  
a c t i v i t y  a p p e a r s  to  b e  a n  u n s t a b l e  e n z y m e  because  in 
m e s o n e p h r o i  f rom e m b r y o s  a t  13 d a y s  of i n c u b a t i o n ,  
t h e r e  is a 4 2 %  i n a c t i v a t i o n  of t h e  e n z y m e  a f t e r  p re -  
i n c u b a t i o n ,  a n d  in m e s o n e p h r o i  f rom e m b r y o s  a t  17 d a y s  
of i n c u b a t i o n ,  31% i n a c t i v a t i o n .  W i t h  r e spec t  to  acid 
p h e n y l p h o s p h a t a s e  ac t iv i ty ,  t h e r e  is a 4 3 %  decrease  a f t e r  
p r e i n c u b a t i o n  in  m e s o n e p h r o i  f rom e m b r y o s  a t  13 d a y s  
of i ncuba t ion . ,  a n d  a 26% decrease  in m e s o n e p h r o i  f r o m  
e m b r y o s  a t  17 days  of  i n c u b a t i o n .  T he  re su l t s  of t h i s  
s t u d y  on  t he  effect  of p r e i n c u b a t i o n  a t  37 °C a t  p H  5 on  
t h e  ac t iv i t i e s  of acid f l -g lycerophos tase  a n d  acid p h e n y l -  
p h o s p h a t a s e  t h u s  i nd i ca t e  t h a t  t h e  same  e n z y m e  m a y  b e  
r e spons ib le  for t h e  hyd ro lys i s  of p h e n y l p h o s p h a t e  a n d  fl- 
g lyce rophospha t e ,  t h e  p r o p o r t i o n  of t h e  2 e n z y m a t i c  act i -  
v i t ies  los t  a f t e r  h e a t i n g  be ing  a b o u t  t h e  s a m e  a t  13 d a y s  of 
i n c u b a t i o n  (g rowth  pe r iod  of m e s o n e p h r o s )  a n d  a t  17 d a y s  
of i n c u b a t i o n  (regressive pe r iod  of mesonephros ) .  S ince  
t h i s  is n o t  suf f ic ien t  ev idence  to  w a r r a n t  t h e  conc lus ion  
t h a t  t h e  s a m e  e n z y m e  is h y d r o l y z i n g  p h e n y l p h o s p h a t e  
a n d  f l -g lycerophosphate ,  f u r t h e r  s tud ies  were  p e r f o r m e d  
t h a t  s u b s t a n t i a t e  th i s  view. T h e  a b o v e  resu l t s  m a y  a lso  
b e  due  to  t h e  ac t iv i t i e s  of 2 d i f f e ren t  e n z y m e s  w h i c h  a re  
b o t h  i n a c t i v a t e d  b y  h e a t i n g  a t  37 °C for 1 h a t  p H  5. 
Since t h e  ac t iv i t i e s  were  m e a s u r e d  on  c rude  h o m o g e n a t e s ,  
o t h e r  fac to rs  m a y  also h a v e  been  invo lved .  

T h e  ef fec t  of t h e  d i sod ium sa l t  of e t h y l e n e  d i amine -  
t e t r a a c e t i c  ac id  ( E D T A )  on  t h e  hydro lys i s  of fl-glycero- 
p h o s p h a t e  a n d  p h e n y l p h o s p h a t e  was e x a m i n e d .  WEBER 
a n d  NZEHUS 6 h a d  obse rved  t h a t  E D T A  lowers  t he  K m of 
ac id  f l -g lyce rophospha tase  in  t a i l  h o m o g e n a t e s  f rom grow- 
ing a n d  m e t a m o r p h o s i n g  Xenopus l a rvae .  WEBER, WEBER 
a n d  ~qlEHUS ~ also obse rved  lower  Michae l i s -Men ten  con-  
s t a n t s  of ac id  f l -g lyce rophospha tase  ac t iv i t i e s  in  Xenopus 
l ive r  e x t r a c t  a n d  w h e a t  ge rm in t h e  p resence  of E D T A .  
These  a u t h o r s  be l i eve  t h a t  t he  a c t i v a t i o n  b y  E D T A  
m i g h t  be  a genera l  cha rac t e r i s t i c  of acid p h o s p h a t a s e .  I n  
ch ick  mesonephro i ,  r esu l t s  were  o b t a i n e d  t h a t  are  n o t  in  

The effect of preincubation at pH 5 on the hydrolysis of phenyl- 
phosphate and ~-glycerophosphate 

fl-glycerophosphatase 
activity (#g phosphorus 
released/ml) 

Phenylphosphatase 
activity (/2g phenol 
released]ml) 

13 days 17 days 13 days 17 days 

Control 6.0 10.2 38.5 35.6 

Preineubated at 3.5 7.0 22.0 26.3 
37 °C for 1 h 
at pH 5 

loss due to 42 31 43 26 
heating 

fl-glycerophosphate activity determination: 0.25 ml of enzyme (4 mg 
wet tissue/ml} and 1.25 ml of substrate-buffer in final reaction 
mixture; substrate concentration, 20 mM Na-fl-glyeerophosphate; 
sod/urn acetate buffer, pH 4.5; 10 min reaction period, 37.5°C. 
Phenylphosphate activity determination: 0.3 ml of enzyme (4 mg 
Wet tissue/ml) and 1.5 ml of substrate-buffer in final reaction mix- 
ture; substrate concentration, 20 mM Nai-phenylphosphatc; sodium 
acetate buffer, pH 5.2; 10 rain reaction period; temperature, 37.5 *C. 

a g r e e m e n t  w i t h  t h i s  view. F igu re  1 ind ica t e s  t h a t  E D T A  
(10 or i m M )  does n o t  h a v e  a n y  effect  on  t he  a c t i v i t y  of 
t h i s  e n z y m a t i c  a c t i v i t y  d u r i n g  per iods  of meSonephr ic  
g r o w t h  (Fig. l a )  a n d  m e s o n e p h r i c  regress ion  (Fig. lb ) .  
T h e  K m is t h e  same  ( a b o u t  0.5 m M  Na-fl-glycero- 
p h o s p h a t e )  w i t h  or w i t h o u t  t h e  a d d i t i o n  of E D T A  to  t he  
0 .4% (4 m g  we t  t i ssue /ml)  h o m o g e n a t e s  in  0 . 2 5 M  sucrose.  
O t h e r  s tud ies  i nd i ca t e  t h a t  t h e  K m of ac id  p h e n y l p h o s -  
p h a t a s e  also is n o t  a f fec ted  b y  t h e  a d d i t i o n  of E D T A  (10 
or 1 r aM)  to  t h e  0 .4% h o m o g e n a t e s  in  0 . 2 5 M  sucrose  a t  

60 [ a) 10 days o 

, 2 / ,  0I ~ , , 

-5 "~0 5 10 15 2'0 

(s)/3Orvt b118 days 

, 

-5 10 5 10 15 2ro 
mM Na- p- giycerophosphale 

Fig. la  and b. The effect of EDTA on acid fl-glycerophosphatase 
activity in sucrose homogenates of chick mesonephroi at 10 and 18 
days of incubation respectively. ~-glycerophosphatase activity is 
expressed in #g phosphorus liberated. 0.25 ml of enzyme (4 mg wet 
tissue/ml) and 1.25 ml of substrate-buffer in the final reaction 
mixture; substrate, Na-fl-glycerophosphate; sodium acetate buffer, 
pH 4.5; 10 rain reaction period; temperature, 37.5 °C. The varying 
concentrations of Na-fl-glycerophosphate are expressed on the 
abscissa, and (S)/v, where (S) is equal to the substrate concentration 
and v is equal to the velocity of reaction, is expressed on the ordinate. 
The following conditions were employed : o, 0.25 M sucrose; • ,  0.25 M 
sucrose plus 1 mM EDTA; and A, 0.25M sucrose plus 10 mM 
EDTA. Arrow indicates the -- (Kin) value. For description of graph, 

see DIxo~ and WEBB s. 

2.0 

l lv 

10 

0 

12 days 

' 2'0 ' ~,'O ' 6'0 
mM Na-~B-glycerophosphate 

Fig. 2. The effect of ~-glycerophosphate on the hydrolysis of phenyl- 
phosphate in aqueous homogenates of chick mesonephroi at 12 days 
of incubation. Arrow indicates point of intersection for the 2 lineS 
determined at different substrate concentration: o, 20 mM phenyl" 
phosphate and e, 40 mM phenylphosphate. Abscissa: series of differ- 
ent inhibitor concentrations (Na-fl-glycerophosphate). Ordinate: 
1/velocity of reaction (v) which is expressed in /~g phenol liber- 
ated/ml/min. Enzyme determination: 0.3 ml of enzyme (2 mg wet 
tissuelml) and 1.5 ml of substrate-buffer in final reaction mixture; 
substrate, Na~-phenylphosphate; sodium acetate buffer, pH 5.2; 
10 rain reaction period; temperature, 37.5 °C. For description of type 

of graph, see Dixon and Webb s. 

F. MOOD, J. cell. comp. Physiol. 28, 197 (1946). 
6 R. WEBER and B. NIEHUS, Helv. physiol, pharmae. Acta 19, 103 

(1961). 
7 R. WEBER, J. WEBER and B. NXEHUS, Helv. physiol, pharmaC. 

Acta 19, 97 (1961). 
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10 days and 18 days of incubation. The values for the 
/fro are about  t.0 m M  phenylphosphate in the absence 
and presence of EDTA.  The constancy of the K~ values 
for act ivi ty with phenylphosphate and fl-glycerophosphate 
during growth and regression in the presence or absence 
of EDTA lends no support to the idea that  these 2 sub- 
strates are hydrolyzed by 2 different enzymes. 

The effect of fl-glycerophosphate on the hydrolysis of 
phenylphosphate was also studied in order to determine 
if tile hydrolyses of these 2 substrates are independent 
reactions or dependent reactions in some way. If th~ same 
enzyme molecule hydrolyzes 2 different substrates, the 
activity towards one substrate may be inhibited by the 
presence of the other. I t  is possible, then, to determine 
this inhibition by application of the Michaelis-Menten 
equation and the Lineweaver-Burk plott ing method 
(DIxoN and WEBBS). Fig. 2 indicates that  the enzy- 
matic liberation of phenol from phenylphosphate is com- 
petitively inhibited by fl-gtycerophosphate during growth 
(12 days of incubation). This was also observed at  17 
days of incubation which is during mesonephric regres- 
sion. The interpretation of these data  is tha t  the inhibitor 
(~-glycerophosphate) and the substrate (phenylphosphate) 
are competing for the same site on the same enzyme 
molecule. 

Thus, from the above studies, i t  seems reasonable to 
assume tha t  acid phenylphosphatase and acid fl-glycero- 

phosphatase activities are associated with the same 
enzyme molecule in homogenates of growing and regres- 
sing mesonephroi in chick embryos ~. 

Rdsum& L'act ivi t6 de la phosphatase acide envers le 
fl-glyc4rophosphate et le ph4nylphosphate a ~16 compar4e 
sous des conditions vari4es afin de constater si ces deux 
actions refl~tent celle de mol4cules enzymatiques pareilles 
ou diff6rentes pendant  la croissance et la r6gression du 
m4son6phros chez l 'embryon de poulet. Pour 41ucider 
cette question, on a 6tudi6 les effets de la temp4rature au 
pH 5, et du vers~ne, et l ' influence d 'un substratnm sur 
l 'hydrolyse. Les r4sultats de ces recherches indiquent que 
la m~me enzyme pourrait  ~tre responsable de l 'hydrolyse 
de ces 2 substrats. 

VIRGINIA ]~ROADDUS PATEL I° 

Biology Department, Washington University, St. Louis 
(Missouri USA), I3th April t967. 

s M. DIXON and E. C. WEBs, Enzymes, 2nd edn (Academic Press 
Inc., New York 1964). 

9 The author wishes to thank Dr. FLORENCE MOOG for her guidance 
during the research. 
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Der Einfluss yon 2-Deoxy-D-glucose auf die 
Substratoxydation in Ascites-Tumorzel len 

Deoxyglucose hemmt  das Wachstum und die Glyko- 
lyse 1 yon Tumorzellen. Versuche mit  Ascites-Carcinom- 
zellen ergaben, dass Deoxyglucose in Anwesenheit hoher 
Glucosekonzentrationen die MiIchs~urebildung partiell 
hemrat, die der Glykolyse folgende, fiber den Zitronen- 
Saure-Zyklus verlaufende Oxydation des Glucose-Kohlen- 
Stoffes hingegen stimuliert*, 3. Die folgenden Exper imente  
Wurden mit  der Absicht durchgeffihrt, einen Einblick in 
den Mechanismus zu erhalten, der bedingt, dass Glucose 
als OXydatives Substrat  bevorzugt wird. Es wurde unter- 
Sucht, in welcher Weise Deoxyglucose in Anwesenheit 
hoher Glucosekonzentrationen die Oxydation l*C-mar- 
kierter Substrate des Zitronensiiure-Zyklus beeinflusst. 

Ezperimentetles. Die Versuche wurden in der gleichen 
Vgeise durchgeffihrt, wie sic an anderer Stelle beschrieben 
WUrde a. 

Resultate und Diskussion. Zun~chst wurde untersucht, 
Welchen Einfluss Deoxyglucose in Anwesenheit von 
Glucose auf die Oxydation von (2-14C)- und (3:4C) - 
Pyruvat  hat. Glucose setzt, wie bekannt  und wie auch 
aus Tabelle I zu ersehen ist, als kompetit ives Substrat  
die Oxydation yon exogenem Pyruva t  herab. Sic hemmt  
~Uch die O2_Aufnahme der Tumorzellen 4& Wenn von 
lenen Werten ausgegangen wird, die bei Anwesenheit yon 
Glucose und Pyruva t  vorliegen, so zeigt sich, dass Deoxy- 
glucose die Oxydation yon Pyruva t  C-2 und C-3 verh~lt- 
nisrafissig mehr Ms die O : A u f n a h m e  steigert. Deoxy- 
glucose beeinflusst also die Oxydation yon Pyruva t  in 
gleichem Sinne wie die Oxydation yon Glucose C-6 (ref. ~) 
(Tabelle IV). 

/~.Rs Wurde in Betracht  gezogen, dass Deoxyglucose durch 
Intlussnahme auf das NAD-abhiingige Redoxsystem auf 

die Regulation der Substratoxydation einwirkt. Daher 

wurde untersucht, in welcher Weise Deoxyglucose die 
Oxydat ion  des Succinats beeinflusst, eines Substrates, 
dessen Redoxreaktion im Zitronensiiure-Zyklus an das 
Flavoprotein gekoppelt ist. Die Ergebnisse der Tabelle I I  
zeigen, dass die Oxydation des Succinats C-I,4 zu CO s 
dutch Deoxyglucose nicht stimuliert  wird. 

Tabelle I. Der Einfiuss yon Deoxyglucose auf die Pyruvatoxydation 
in Anwesenheit yon Glucose 

Zus~itze O2-Aufnahme tz Atome Pyruvat zu CO~ a 
(/tMole) a C-2 C-3 

Keine 15.6 2.63 1.96 
Glucose 11.0 0.81 0.62 
Glucose + 11.7 (+ 6%) 1.17 (+ 45%) 0.96 (+ 55%) 
Deoxyglucese 

Pro Ansatz wurden l0 s Ehrlich-Lettr6-Ascites-Tumorzellen der 
Maus in Ca~+-freiem Krebs-Ringer-Puifer (30 mM Phosphat, pH 
7.4) im Warburg-Apparat inkubiert. Gasphase, Luft. Temperatur- 
37°C. Endvolumen, 3 ml. Die Reaktion wurde durch Zukippen 
einer LSsung, welche die Substrate und die Deoxyglucose enthielt, 
gestartet und durch Zugabe yon S/iure beendet. Alle Ans~itze ent- 
hietten 10 raM Pyruvat. Endkonzentration der fibrigen Zus~tze: 
10 mM D-Glucose, 15 mM 2-Deoxy-D-glucose. a In Klammer: 
Anderung gegen die glucosehattigen Ans~itze. 
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