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Tabe t l e  I I  s i nd  e igene  M e s s u n g e n  (mi t  b b e z e i c h n e t )  
z u s a m m e n g e s t e l l t  ; s i e  w e r d e n  m i t  D a t e n  aus  de r  L i t e r a -  
f u r  s (mi t  a b e z e i c h n e t )  ve rg l i chen ,  die au f  e n t s p r e c h e n d e  
R e a k t i o n s b e d i n g u n g e n  u m g e r e c h n e t  w u r d e n .  M a n  s ieh t ,  
d a s s  die  A k t i v i t ~ t e n  in  F i s c h m u s k e l n  a n  de r  o b e r e n  
G r e n z e  d e r  ffir v e r s c h i e d e n e  S g u g e r - M u s k e l g e w e b e  er-  
h a l t e n e n  D a t e n  l iegen.  B e r e c h n e t  a u f  m o l a r e r  Bas i s  ve r -  
m 6 g e n  F i s c h m u s k e l e x t r a k t e  77ma l  m e h r  G l y c y l g l y c i n  
zu s p a l t e n ,  als  d u r c h  K a t h e p s i n  aus  H ~ m o g l o b i n  T y r o s i n  
f r e igese t z t  wird .  So l l t en  a n d e r e  P e p t i d a s e n  des  F i sch-  
m u s k e l s  g h n l i c h  h o h e  A k t i v i t ~ t e n  b e s i t z e n  (was n o c h  
n n t e r s u c h t  w e r d e n  soll), so i s t  a n z u n e h m e n ,  dass  ka -  
t h e p t i s c h e  S p a l t p r o d u k t e  y o n  P e p t i d n a t u r  i m  F i sch-  
m u s k e l  a l s b a l d  zu Aminos~iuren  a u f g e s p a l t e n  werden .  

Die  b i s h e r  e r h a l t e n e n  D a t e n  w e r d e n  aus f t ih r l i ch  a n  
a n d e r e r  S te l le  pub l i z i e r t .  
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Summary  

F r e s h  t i s sues  f r o m  sea  f i shes  show m u c h  h i g h e r  
a c t i v i t i e s  of c a t h e p s i n s  t h a n  t h e  c o r r e s p o n d i n g  m a m -  
m a l i a n  t i ssues .  T h e  s ign i f i cance  of t h e s e  f i nd ings  is 
d iscussed .  T h e r e  is no  i n d i c a t i o n  for  t h e  p r e sence  in 
f resh  e x t r a c t s  of f i sh  musc le  of e i t h e r  p r o t e i n a s e s  w i t h  a 
p H  o p t i m u m  n e a r  n e u t r a l i t y  or  of d e c a r b b x y l a s e s  for  
g l u t a m i c  a n d  a s p a r t i c  acids.  Tile a c t i v i t i e s  of g lycyl -  
g lyc ine  d i p e p t i d a s e  in  f ish musc le  a re  f o u n d  to  be  a t  t h e  
u p p e r  l i m i t  of t h e  v a l u e s  o b t a i n e d  b y  o t h e r  w or ke r s  w i t h  
m a m m a l i a n  t i ssues .  

Role  of Catalase  in He inz  Body  F o r m a t i o n  

T h e  m o s t  p r o b a b l e  t h e o r y  e x p l a i n s  t h e  t l e i n z  b o d y  
f o r m a t i o n  as a d e g r a d a t i o n  p rocess  of c e r t a i n  cell com-  
p o n e n t s  c a u s e d  b y  h y d r o g e n  perox ide ,  w h i c h  a c c u m u -  
l a t e s  if c a t a l a s e  is i n h i b i t e d  b y  seve ra l  m a t e r i a l s  ~. E x o -  
gene  h y d r o g e n  p e r o x i d e  does  a c t u a l l y  p r o d u c e  H e i n z  
bod ie s  in  p o t a s s i u m  c y a n i d e  po i soned  red  cells  2. On t h e  
o t h e r  h a n d ,  c a t a l a s e  ac t s  in  c e r t a i n  c i r c u m s t a n c e s  
p e r o x i d a t i c a l l y  3, a n d  s u c h  a n  ef fec t  of t h e  c a t a l a s e  is also 
p r e s e n t  in  c o n n e c t i o n  w i t h  c a t a l a s e  poisons .  Ca t a l a se  
poisons ,  s u c h  as an i l i ne  a n d  2 , 4 - d i c h l o r o p h e n o l ,  i n -  
h i b i t  n o t  on ly  t i le  ca t a l a se ,  b u t  t h e  i n h i b i t o r  also c h a n g e s  
in t h e  p r e sence  of c a t a l a s e  a n d  p e r o x i d O .  

I t  is poss ib le  t h a t  i n h i b i t e d  c a t a l a s e  m a y  also h a v e  a n  
a c t i v e  role in  t h e  H e i n z  b o d y  f o r m a t i o n ,  a n d  t h e r e f o r e  
t h e  pos s ib i l i t y  of H e i n z  b o d y  f o r m a t i o n  in red  cells 
w i t h o u t  c a t a l a s e  or  w i t h  a low c a t a l a s e  c o n t e n t  m u s t  
be  i n v e s t i g a t e d .  

Ca t a l a se  i n h i b i t i o n  b y  p o t a s s i u m  c h l o r a t e  is i r re -  
vers ibIeL a n d  t h e r e f o r e  t h e  p o t a s s i u m  c h l o r a t e  t r e a t -  
m e n t  of r e d  cells s e e m e d  to  be  a s u i t a b l e  m e t h o d  t o  

i S. BRENNER and A. C. ALLISOS, Exper. 9, 381 (1953). 
L. MAGOS, Exper. 12, 264 (1956). 

a D. KEILIN and E. F. HARTREE, Proc. roy. Soc. [B] 119, 141 
(1936). 

L. MAGOS, A. M. A. Arch. Industr. Health. 15, 148 (1957), 
5 H. BLASClfKO, Biochem. J. 29, 2303 (1935). 

o b t a i n  r ed  cells w i t h  a tow c a t a l a s e  c o n t e n t  ~. I n  th i s  
e x p e r i m e n t ,  0.5 ml  of w a s h e d  h u m a n  red  cells were  in- 
c u b a t e d  a t  37-0°C w i t h  0.2 ml  of 1-9~o p o t a s s i u m  chlo- 
r a t e  a n d  0.8 ml  of  M/15 p h o s p h a t e  b u f f e r  of p H  7-0. At  
d i f f e r en t  t imes ,  t h e  r ed  cells were  w a s h e d  w i t h  phys io-  
logical  sa l ine  3 t imes .  I n  t h i s  m a n n e r  r ed  ceils were 
g a i n e d  w i t h  a b o u t  5 0 %  (60 min) ,  4 0 %  (90 rain) and  
30% (120 min)  ca t a l a se  c o n t e n t .  

To  0.5 ml  of t r e a t e d  a n d  w a s h e d  r e d  cells, a like 
a m o u n t  of c i t r a t e  p l a s m a  a n d  1-0 ml  of 1"0% p o t a s s i u m  
c y a n i d e  and ,  a f t e r  5 min ,  1.0 ml  of 1 .0% h y d r o g e n  
p e r o x i d e  were  added .  H y d r o g e n  pe rox ide  was  d isso lved  
in M/15 p h o s p h a t e  b u f f e r  of p H  7.0. T h e  e x p e r i m e n t  was 
c a r r i e d  o u t  a t  37.0°C. S a m p l e s  t a k e n  a f t e r  30 m i n  were 
s t a i n e d  b y  \ 'Volfer 's  s t a i n i n g  t e c h n i q u e  w i t h  m e t h y l  
v io le tL  

Th i s  e x p e r i m e n t  h a s  s h o w n  t h a t  if r ed  cells a re  in- 
c u b a t e d  w i t h  p o t a s s i u m  c h l o r a t e  60 m i n  before  the  
c y a n i d e - p e r o x i d e  tes t ,  H e i n z  bod ies  s t i l l  appea r ,  as a 
rule,  in  t h e  m a j o r i t y  of t h e  r ed  ceils. I f  t h e  t r e a t m e n t  is 
f i n i shed  in  t h e  9 0 t h  min ,  H e i n z  bod ie s  a p p e a r  o n l y  in 
few cells. 

I n  a p r e v i o u s  pape r ,  a n  e x p e r i m e n t  was  desc r ibed  
w h i c h  ha s  s u g g e s t e d  t h a t  t h e  role  of c a t a l a s e  i n h i b i t o r  
c a m l o t  be  l im i t ed  to  t h e  c a t a l a s e  i n h i b i t i o n ,  b u t  i t  p lays  
a d i r e c t  role  in  t h e  H e i n z  b o d y  f o r m a t i o n  2. T h e  p r e s e n t  
s t u d y  h a s  g i v e n  e v i d e n c e  t h a t  t h e  n e c e s s a r y  c o n d i t i o n  
for  H e i n z  b o d y  f o r m a t i o n ,  bes ides  t h e  i n h i b i t o r  a n d  
perox ide ,  is t h e  su f f i c i en t  q u a n t i t y  of ca ta lase .  F o r  these  
reasons ,  i t  a p p e a r s  p l aus ib l e  t h a t  t h e  H e i n z  b o d i e s  are 
p r o d u c e d  as a r e s u l t  of t h e  i n t e r a c t i o n  of e a t a l a se ,  in- 
h i b i t o r  a n d  h y d r o g e n  pe rox ide .  I n  t h i s  process ,  n o t  on ly  
p e r o x i d e  is used  as a s u b s t r a t e  b u t  also t h e  inh ib i to r .  
T h e  f o r m e r  is used  b y  t h e  c a t a l a s e  f u n c t i o n  of t h e  ca ta -  
lase,  t h e  l a t t e r  b y  the  p e r o x i d a s e  f u n c t i o n  of t h e  ca ta lase .  
I n  t h i s  way ,  b o t h  m e c h a n i s m s  a c t  t o g e t h e r  a n d  b o t h  are  
r e s p o n s i b l e  for  H e i n z  b o d y  f o r m a t i o n ,  a n d  w h e n  t he  
c a t a l a s e  ox id izes  i t s  i n h i b i t o r  p e r o x i d a t i c a l l y ,  i t  does  t he  
s a m e  w i t h  c e r t a i n  ceil c o m p o n e n t s .  
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Zusammen/assung 

Bei  de r  B e h a n d l u n g  v o n  E r y t h r o z y t e n  m i t  K a l i u m -  
c h l o r a t  s i n k t  m i t  de r  B e h a n d l u n g s d a u e r  die F/~higkei t  
z u r  B i l d u n g  y o n  He inzk /Srpe rchen .  Dies  we i s t  d a r a u f  
h in ,  da s s  die K a t a l a s e  e b e n s o  s eh r  V o r b e d i n g u n g  der  
H e i n z k 6 r p e r c h e n b i l d u n g  i s t  wie  K a t a t a s e - I n h i b i t o r  und  
Pe rox id .  
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Catalase  Inhibi t ion by  P o t a s s i u m  Chlorate  
in Red Cells  

Cata l a se  i n h i b i t i o n  b y  p o t a s s i u m  c h l o r a t e  is irre- 
ve r s ib l e  1. O n  t h i s  bas i s  i t  is e v i d e n t  t h a t  t h e  ea t a l a se  
a c t i v i t y  of r ed  cells a f t e r  w a s h i n g  w i t h  phys io log ica l  
sa l ine ,  r e m a i n s  as low as a t  t h e  end  of t h e  p o t a s s i u m  
c h l o r a t e  t r e a t m e n t .  

1 H. BLASCtIKO, Biochem. J. 29, 2303 (1935). 


