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In vitro and in vivo Act iv i ty  
on Catalase  of E lec trophoret i ca l ly  

Pure  H u m a n  S e r u m  A l b u m i n  

I t  has  been demons t r a t ed  x t h a t  pro te in  fractions, iso- 
la ted f rom tumora l  and non- tumora l  ascitic fluids and 
consist ing for the  most  pa r t  of a lbumin;  decrease the  l iver  
ca ta lase  ac t iv i ty  in mice. Therefore  we tes ted whether  
normal  h u m a n  se rum albumin,  e lec t rophoret ica l ly  pure,  
would  show a corresponding inhibi t ing  action. 

H u m a n  a lbumin  Behr ingwerke  (Marburg-Lahn) ' re inst '  
Op. Nr.  1186 I I  was used. The  mate r ia l  was dissolved in 
physiological  saline and 0.3 mI were in jec ted  subcutane-  
ously, a t  concent ra t ions  v a r y i n g  f rom 5 to 100 mg/ml.  
Male a lb ino mice of the  inbred s t ra in  I V B  (originally f rom 
I n s t i t u t  Curie, Paris) weighing 20-24 g, were used. Ten  
mice were  in jec ted  for each  dose and a t  the  same t ime  five 
cont ro l  animals  of the  same strain,  sex and weight  were 
sacrificed. The  % inhibi t ion was calcula ted on the basis of 
the  values  found for the  controls .  

The  catalase  ac t i v i t y  was determined,  as previously  
descr ibed a, 24 h a f te r  the  in jec t ion  by  the  method  of y o n  
EULER and  JOSEPHSON ~, using a l iver  homogena te  wi th  a 
concen t ra t ion  of 1 mg  of fresh l iver/ml.  The  in vitro 
a c t i v i t y  on crysta l l ine  ca ta lase  was also tested.  Beef  
c rys ta l l ine  ca ta lase  possessing a Kf  of 30000, prepared  
according to  a me thod  a l r eady  described 4, was dissolved 
as a concen t r a t ed  solut ion in 1/15 M phospha te  buffer  a t  
p H  7.4, and  then  d i lu ted  to  a Ko of abou t  1000X 10 -* 
wi th  phospha te  buffer  1/150 M at  p H  6.8. 
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I n  vivo inhibition of liver catalase by  human albumin. 
Normal, undenatured, electrophoretically pure human albumin was 
injected at  various dose levels to groups of 10 mice and the l iver 

catalase ac t iv i ty  determined 24 h after t reatment.  
Brackets indicate the s tandard error. 
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Fig. 2. I n  vitro enhancement of catalase act ivi ty by human albumin. 
Brackets indicate the standard error. 

F o r  the  test ,  to  1 ml  of catalase,  1 ml  of a lbumin  
solut ion a t  concen t ra t ions  va ry ing  f rom 2.5 to  40 m g / m l  
was added  and  the  mix tu r e  incuba ted  a t  + 2°C in a refrig- 
e ra to r  for 1 h. Af t e r  this  t ime,  the  catatase ac t i v i t y  was 
de te rmined  according  to  the  m e t h o d  of YON EULER and  
JOSEPHSON S. Owing to the  ins tab i l i ty  of cata lase  in d i lu te  
solutions,  several  controls  s tored  under  t he  same con- 
di t ions were in te rposed  be tween  the  single tests. No 
re levan t  va r i a t ions  were observed  among  the  di f ferent  
controls  a t  va r ious  t imes.  

As shown in F igure  1, there  is a decrease of l iver catalase 
ac t iv i ty  in vivo, which is p ropor t iona l  to  the  a m o u n t  of 
a lbumin  injected.  The  inhib i t ion  is a l ready  present ;  
a l though no t  s ignif icant  a t  5 m g  dosis, i t  is h igh ly  signifi- 
can t  wi th  10 m g  of a lbumin .  The  effect  is comparab le  to  
t h a t  of p o t e n t  ' t o x o h o r m o n e '  prepara t ions .  

t n  vitro (Fig. 2) no inhibi t ion  of c rys ta l l ine  ca ta lase  was 
observed;  indeed, on the  cont ra ry ,  a modera t e  bu t  con- 
s t an t  ac t iva t ion  of the  enzyme  ac t i v i t y  was a lways  noticed.  
The  significance of this  behaviour ,  which was shown also 
by  some ' t oxoho rmone '  preparat ions ,  is obscure a t  p r e -  
sent.  The  mos t  i m p o r t a n t  fact  is t h a t  a pure  h u m a n  
albumil i  p repara t ion  shows towards  l iver  cata lase  a be- 
hav iou r  indis t inguishable  f rom t h a t  of a t u m o r  e x t r a c t  
like ' t oxohormone ' .  

Riassunto. Albumine  umane  purissime d imos t rano  in 
vivo sulla catalasi  epa t ica  dei topi,  una  inibizione mol to  
s ignif icat iva  fino alla dose di 10 mg / topo ;  in vitro, sulla 
cata las i  cr is tal l izzata,  de t e rminano  un cer to  aumen to  
de l l ' a t t iv i t~  di difficile in terpretazione.  
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Insens i t iv i ty  
of Ery throcy te  Catalase  to Subs tances  

that  Depress  Liver CataIase 

Tumors  are known to  depress l iver  catalase ac t i v i t y  
w i thou t  affect ing e ry th rocy te  catalase 1,2. According to 
THEORELL e t a l .  ~, this  different ial  act ion is due  to  the  
di f ferent  site of synthesis  for the  two catalases,  n a m e l y  
the  l iver  and' the  bone marrow.  The t u m o r  ex t r ac t  ' t oxo-  
ho rmone '  has been said to behave  in a s imilar  manner ,  and 
therefore  i t  has been though t  to represent  or  to conta in  
the  ac t ive  principle of tumors  4,s. As o ther  substances  are  
able to depress l iver  catalase in vivo, with  or  w i thou t  a 
corresponding ac t iv i ty  in vitro, we decided to inves t iga te  
the  act ion of some of these substances also on e r y t h r o c y t e  
catalase.  
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