
116 Brbves communications - Kurze Mitteilungen EXPERIENTIN XVIII/3 

I n  th i s  m e c h a n i s m  e q u a t i o n s  (1) a n d  (2) are  cha in - in i t i a -  
t ing,  e q u a t i o n s  (3), (4) a n d  (5), cha in -ca r ry ing .  The  m a i n  
s u p p o r t  of t h e  scheme  is a good p r e c e d e n t  for t h e  rea l  
occur rence  of r e a c t i o n  (4) in  a mode l  c o m p o u n d .  A n  ana -  
logous r eac t ion  ha s  been  p o s t u l a t e d  b y  GEORGE 2 tO ex-  
p la in  t h e  kinet ics ,  of the  a u t o o x i d a t i o n  of ferrous  ion. I 
w i sh  to  p o i n t  o u t  t h a t  good ev idence  for t he  occur rence  
of the  r eac t ion  (5) w i th  d i v a l e n t  i ron p o r p h y r i n e  comple-  
xes  ha s  b e e n  in t he  l i t e r a t u r e  for some t ime,  b u t  i t  h a s  
b e e n  over looked ,  poss ib ly  because  of i t s  v e r y  specia l ized 
c h a r a c t e r .  

V e r y  smal l  a m o u n t s  of h e m i n e  c h a n g e  cha rac t e r i s t i c -  
a l ly  t h e  p o l a r o g r a p h i c  e l ec t ro reduc t ion  of oxygen  a Th i s  
c h a n g e  cons is t s  in t he  sh i f t  of a p a r t  of t he  w a v e  due  to  
t h e  r e d u c t i o n  of h y d r o g e n  pe rox ide  to  a more  pos i t ive  
po ten t i a l .  T h e  h e i g h t  of t h e  new wave,  w h i c h  be longs  to  
a c a t a lyzed  r e d u c t i o n  of h y d r o g e n  peroxide ,  a n d  i ts  posi- 
t i o n  on  t h e  c u r r e n t  vo l t age  curve ,  d e p e n d s  on  the  concen-  
t r a t i o n  of hero ine  a n d  on  t h e  p H  of t he  so lu t ion .  

T h e  h a l f - w a v e  p o t e n t i a l  of t h e  c a t a l y z e d  w a v e  a p p r o a -  
ches  t h e  r edox  p o t e n t i a l  of h e m i n e  w h e n  t h e  h e i g h t  of t h e  
c a t a l y z e d  wave  is s m a l l i n  c o m p a r i s o n  w i t h  t he  u n c a t a l y z e d  
one  4. I t  h a s  been  s h o w n  t h a t  t h e r e  are  t w o  i n t e r p r e t a t i o n s  
wh ich  are  in t he  f i rs t  a p p r o x i m a t i o n  p o l a r o g r a p h i c a l l y  
e q u i v a l e n t .  

One  scheme  m a y  be  r e p r e s e n t e d  b y  e q u a t i o n s  (6) a n d  
(7), 

k 
2 Feb+++ HzO~+ 2 H  ~ ~ 2Feb++++ 2 H~O (6) 

Fe++++ e ~ Fe  ++ (7) 

a n d  i t  a s sumes  a r ap id  o x i d a t i o n  of Feb ++ b y  h y d r o g e n  
pe rox ide  fol lowed b y  t h e  r eve r s ib le  r e d u c t i o n  of Fen +++ a t  
t he  d r o p p i n g  m e r c u r y  e lect rode.  

T h e  second scheme  [equa t ions  (8) a n d  (9)] a s sumes  t h a t  
Fen ++ forms  a ' c o m p l e x '  w i t h  h y d r o g e n  pe rox ide  a n d  th i s  
' c o m p l e x '  is r educ ib le  on  t he  d r o p p i n g  m e r c u r y  e lec t rode  
a t  a p o t e n t i a l  more  pos i t ive  t h a n  t he  r edox  p o t e n t i a l  of 
t he  F%+++/Fen++ sys t em.  

k 
Feh ++ + H~O 2 • Feh ++. (H~O2) (8) 

Feh++.(H~Oz) + 2 H + +  2e - • Fen+++  2 H z 0  (9) 

A l r e a d y  a t  th i s  s tage,  i t  was  c lear  t h a t  t h e  second ex- 
p l a n a t i o n  is t h e  cor rec t  one as w i t h  m a n y  f e r r o h e m  com-  
plexes  t h e  o x i d a t i o n  w i t h  h y d r o g e n  perox ide  does n o t  
proceed  suf f ic ien t ly  r a p i d l y  to  exp l a i n  t he  p o l a r o g r a p h i c  
effect.  

The  p h e n o m e n o n  was r e - i nves t i ga t ed  r ecen t l y  b y  HA- 
NU~ s in t he  l igh t  of t he  e n o r m o u s  progress  wh ich  t he  
P r a g u e  p o l a r o g r a p h i c  school  has  a c h i e v e d  in t he  ana lys i s  
of k ine t i c  a n d  c a t a l y t i c  c u r r e n t s  *. HANUg h a s  s h o w n  t h a t  
t he  second scheme is the  cor rec t  one  a n d  t h a t  t he  fo rma-  
t i on  of t he  ' c o m p l e x '  F %  ++. (H20~) is a r eve r s ib le  r eac t ion .  
C o n s e q u e n t l y  HANUg r e p r e s e n t e d  t he  m e c h a n i s m  of t h e  
ca t a lyzed  r e d u c t i o n  of h y d r o g e n  pe rox ide  in t he  p resence  

of i ron p o r p h y r i n e  complexes  b y  t he  e q u a t i o n s  (10) and  
(11). Now i t  is no t  possible  to  ca lcu la te  t h e  r a t e  c o n s t a n t  
k I for t he  r e a c t i o n  (10) f rom the  p o l a r o g r a p h i c  measure -  
m e n t s  s ince t h i s  would  requ i re  t he  knowledge  of t he  va lue  
of t h e  equ i l i b r i um c o n s t a n t  for  t h i s  reac t ion .  

Feb ++ + H 2 0  = + Feb ++. (H202) (10) 

k2 
FeK ~+. (H=O=) + 2 H + +  2e • Feb+++  2HeO (11) 

i t  is also imposs ib le  to  o b t a i n  precise ly  ana logous  d a t a  
w i t h  ca t a l a se  i t se l fL However ,  one  can  e s t i m a t e  t h a t  t h e  
r eac t i on  (10) for f e r r o h e m  m u s t  be  a t  l eas t  as fas t  as t h e  
d e c o m p o s i t i o n  of h y d r o g e n  pe rox ide  b y  ca ta lase ,  s ince t h e  
a s s u m p t i o n  of a n y  f ini te  va lue  for  k l / k  2 [in e q u a t i o n  (10)] 
m u s t  m a k e  k~ la rger  t h a n  t h e  v a l u e  of k ca l cu la t ed  for  t i le 
case of a n  i r revers ib le  reac t ion .  

T h e  co r r e spondence  of t h e  r e a c t i o n  (10) in t h e  polaro-  
g r a p h i c  s cheme  wi th  r eac t i on  (5) in  t h e  VVestheimer 
m e c h a n i s m  is now obvious .  W e  c a n  c lea r ly  a s s u m e  t h a t  
e i t h e r  t h e  c o m p l e x  d e t e c t e d  b y  p o l a r o g r a p h y  shou ld  be  
w r i t t e n  F % O  ++ in s t ead  of Fen++. (H20~) a n d  t h a t  i ts  ob-  
se rved  f o r m a t i o n  is a mode l  for \ V e s t h e i m e r ' s  r e a c t i o n  (5), 
or  t h a t  t h e  f o r m a t i o n  of a c o m p l e x  P - Fe  ++ • (H2Oe) a n a -  
logous to  t he  p o l a r o g r a p h i c  r eac t ion  shou ld  be  i n se r t ed  
in to  W e s t h e i m e r ' s  s cheme  as t h e  f i r s t  s t age  of r eac t i on  (5), 
i.e. 

P.Fe ~+ + H202 ~ P.Fe +~. (H202) (5a) 
P . F e  ++. (HeO2) - - - +  P. FeO  + ~ + H~O (5b) 

I n  b o t h  cases,  t he  p o l a r o g r a p h i c  work  c i ted  seems to con-  
s t i t u t e  a s t rong  s u p p o r t  of t he  e q u a t i o n  (5) in  W e s t h e i m e r ' s  
scheme s . 

Zusammen/assung. Es werden  p o l a r o g r a p h i s c h e  B e f u n d e  
mi tge te i l t ,  welche  den  yon  \ V e s t h e i m e r  vo rgesch l agenen  
M e c h a n i s m u s  de r  Z e r s e t z u n g  y o n  W a s s e r s t o f f p e r o x y d  
d u r c h  K a t a l a s e  e rggnzen .  
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B l o o d ' C o n t a m i n a t i o n '  of  Liver  H o m o g e n a t e s  and 
the  Liver  C a t h e p s i n e s  

I-tOLZER e t  aL 1 sugges ted  t h a t  t he  a c t i v i t y  of some  
d e h y d r o g e n a s e  e n z y m e s  a n d  t h e  c o n c e n t r a t i o n  of some 
c o m p o u n d s  (c¢-ketoglutarate,  p y r u v a t e )  in  l iver  h o m o g e n -  
a l e s  m i g h t  be  in f luenced  b y  t h e  p resence  of b lood  in t he  
l iver,  T h i s  sugges ted  t h a t  t h e  a c t i v i t y  of o t h e r  e n z y m e s  
m i g h t  also be  in f luenced  b y  blood.  I n  t h e  p r e s e n t  r epo r t ,  

w h i c h  is p a r t  of a la rger  one, t he  poss ib i l i ty  t h a t  b lood  
m i g h t  be  a source  of e r ror  in  ana lys i s  of l ive r  c a t h e p s i n e  
a n d  p e p t i d a s e  a c t i v i t y  h a s  b e e n  i n v e s t i g a t e d .  

W i s t a r  ra ts ,  150-200 g weight ,  were ki l led b y  decap i t a -  
t ion ,  a b lood sample  was  col lected,  a n d  t h e  l iver  r a p i d l y  
excised.  1 ml  of whole  b lood  was d i l u t ed  w i t h  124 Vol  of 

1 H. HOLZER, G. SEDLMA't'ER, and M, KIESE, Bioch~m, Z, 328, 176 
(1956). 
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7 .5% p o l y v i n y l p y r r o l i d o n  (PVP)  so lu t ion  c o n t a i n i n g  
0 .03% s a p o n i n e  a n d  h o m o g e n i z e d  (d i lu t ion  fac to r  125 x ). 
1 g of l ive r  was  d i l u t ed  w i t h  11.5 vol  of P V P - s a p o n i n e  
solut ion a n d  h o m o g e n i z e d  (d i lu t ion  f ac to r  12.5 x ). B o t h  
suspens ions  were  a l lowed to  s t a n d  a t  r oom t e m p e r a t u r e  
for 30 ra in  w i t h  occas iona l  s t i r r ing ;  t h e y  were  t h e n  cen t r i -  
fuged a t  18000 g for  20 ra in  a n d  t h e  s u p e r n a t a n t s  pre-  
served for  ana lys i s .  

In  a p p r o p r i a t e  a l i quo t s  of t h e  s u p e r n a t a n t s  t h e  h a e m o -  
globin c o n t e n t  was  d e t e r m i n e d  b y  t he  specific m e t h o d  of 
HAVEMAN e t  al. ~, us ing  t r i e t h a n o l a m i n e  buf fe r  a t  p H  7.5. 
Wi th  t h i s  m e t h o d  t h e  increase  in a b s o r p t i o n  ( a t t r i b u t e d  
specifically to  haemog lob i n )  was  m e a s u r e d  a t  546 mt~ (or 
570 mtz ) a f t e r  a d d i n g  KaFo(CN)~ ( ex t inc t i on  1) a n d  t h e n  
KCN (ex t inc t i on  2). The  di f ferences  in  e x t i n c t i o n s  (zlE) 
mul t ip l ied  b y  t he  d i lu t ion  fac tors  r e p r e s e n t  t he  a m o u n t  of 
haemog lob in  in  t he  u n d i l u t e d  or ig ina l  samples .  T he  hae-  
moglob in  c o n c e n t r a t i o n  in l iver  c o m p a r e d  to t h a t  of t h e  
whole b lood can  be  used to  ca lcu la te  a n  i n d e x  of the  con-  
t a m i n a t i o n  of t he  l iver  b y  blood. 

The  resu l t s  of a r e p r e s e n t a t i v e  e x p e r i m e n t  are seen in 
the  Table .  

The  z lE 54e of 1 ml  d i lu t ed  whole  b lood sample  was 
0.200. There fo re  t h e / J E  54~ of 1 ml  u n d i l u t e d  whole  blood 
would be 0.200 × 125 = 25. 

The  A E  546 of 1 ml  d i lu t ed  l iver  h o m o g e n a t e  was  0,060, 
Therefore  t h e  A E  546 of 1 g ' u n d i l u t e d '  l iver  (wet weight )  
would be  0.060 × 12.5 = 0.75. 

Because  0.75 is 3 % of 25, th i s  would  i nd i ca t e  t h a t  3 % 
of 1 ml  whole  b lood ( t h a t  is 30 ~xl) was found  as a c o n t a m -  
i n a n t  in  1 g of l iver  (wet  weight ) ,  in th i s  e x p e r i m e n t .  

Values  of 1.5-5 % (average  4 . 2 % )  h a v e  been  o b t a i n e d  
in a series of t en  e x p e r i m e n t s .  This  v a r i a t i o n  appea r s  to  be  
d e p e n d e n t  u p o n  t h e  c i r c u m s t a n c e s  of dea th .  

Af te r  these ,  t he  ana lys i s  of t he  c a t h e p s i n e  a n d  pep t ida se  
a c t i v i t y  of l iver,  a n d  of whole  blood,  was ca r r ied  out .  1 g 
of liver,  a n d  0.2 ml  whole  b lood  ( m a n y  t i m e s  t he  a m o u n t  
found as l iver  c o n t a m i n a n t ) ,  was  h o m o g e n i z e d  in 0.25 M 
saccharose  or  0 .1% of T r i t o n  X-100.  A l iquo t s  of the  h o m o -  

After After Zl E 5~ 
KsFe(CN)n KCN 

E 546 m[~ 0,370 0,570 0.200 
blood 

E 5-I6 mlt 0.360 0,420 0.060 
liver 

gena te s  were  m i x e d  w i t h  buf fe r  a n d  s u b s t r a t e  a n d  t he  
d e t e r m i n a t i o n s  ca r r i ed  o u t  as  desc r ibed  b y  RADEMAKER s. 

The  IoUowing e n z y m e s  were  m e a s u r e d :  (1) C a t h e p s i n e  
A a c t i v i t y  w i t h  t he  specif ic  s u b s t r a t e  c a r b e n z o x y  / -g lu t -  
a m y l i n e - / - t y r o s i n e  (0.04 ~I)  a t  p H  5.1 ( found as  op t ima l )  
in c i t r ic  a c i d - p h o s p h a t e  buffer .  (2) C a t h e p s i n e  B wi th  0.04 
M benzoy l - l - a rg in inamide  a t  p H  5.5 in Michael i s  bu f fe r  (ve- 
t ona l - ace t a t e ) .  (3) C a t h e p s i n e  C w i t h  0.04 M glycyl - / -phe-  
n y l - a l a n y l a m i d e  a t  p H  5.4 in Michael is  bu f f e r  in wh ich  0.02 
M cys te in  was dissolved.  (4) C a r b o x y p e p t i d a s e  w i t h  0.04 
M c a r b o b e n z o x y - g l y c y l - / - p h e n y l a t a n i n e  a t  p H  5 in c i t r ic  
a c i d - p h o s p h a t e  buffer .  (5) D i p e p t i d a s e  w i t h  0.25 M di- 
glycine a t  p H  7.7 in a p h o s p h a t e  buf fe r  c o n t a i n i n g  0.002 M 
CoC12. (6) T r ipep t idase  w i t h  0.16 M t r ig lyc ine  a t  p H  7.2 
in p h o s p h a t e  buf fe r  c o n t a i n i n g  0.002 M versene .  

i n  e x p e r i m e n t s  2 a n d  3 a m m o n i a  was d e t e r m i n e d  us ing  
t h e  s l igh t ly  modif ied m e t h o d  of VAN SLVKi~ a n d  CULLEN a ; 
t h e  free acidic groups  in e x p e r i m e n t s  I, 4, 5 a n d  6 were  
d e t e r m i n e d  b y  the  m e t h o d  of RADEMAKER a n d  SOONS 5. 
Mik rok j e ldah l  m e t h o d  was used for p r o t e i n  d e t e r m i n a -  
t ions .  

W i t h  these  me thods ,  u n d e r  t he  c o n d i t i o n s  specif ied,  
b lood samples  h a d  no a c t i v i t y  in t h e  e x p e r i m e n t s  1, 5 
a n d  6. In  expe r imen t s  2, 3 a n d  4, t he  a c t i v i t y  of 0.2 ml  
s ample  of whole blood was less t h a n  5 °/o of t h a t  for 1 g 
of l iver  (wet weight) .  

These  f indings,  the  p resence  of sma l l  a m o u n t s  of b lood 
a n d  t h e  ins ign i f ican t  a c t i v i t y  of b lood samples ,  i nd i ca t e  
t h a t  t he  ca theps ine  and  pep t idase  a c t i v i t y  of r a t  l iver  
h o m o g e n a t e  is due to  l iver  e n z y m e s  per se. 

Zusammen/assung. Es wurde  die B l u t m e n g e  in de r  R a t -  
t e n l e b e r  sowie die K a t h e p s i n a k t i v i t ~ t  de r  L e b e r h o m o -  
g e n a t e  u n d  des Blu tes  b e s t i m m t .  U n t e r  den  b e s c h r i e b e n e n  
B e d i n g u n g e n  war  die Katheps inakt iv i t~Lt  der  L e b e r h o m o -  
g e n a t e  n i c h t  du rch  B ] u t k o n t a m i n a t i o n  bee inf luss t .  

D. A, PRAGAY 
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(N. Y., USA), September 4, 1961. 
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The Transulfuration of Sulfinates by 
Polysulfides 

Organic  polysulf ides ,  p roduced  e i t h e r  enzym i ca l l y  or  b y  
i n c u b a t i o n  of th io l s  w i t h  e l e m e n t a r y  sulfur ,  are  k n o w n  to  
t r ans f e r  s p o n t a n e o u s l y  a n  a t o m  of su l fur  to  su l f ina t e s l -4 :  

R - S S H  + R ' - S O 2 H  } R ' - S O 2 S H +  R ' - S O 2 S H  

This  r eac t i on  is of biological  i m p o r t a n c e  since i t  m a y  ex- 
p la in  t he  p r o d u c t i o n  of t h i o s u l f ona t e s  found  in biological  
m a t e r i a l  as cys te ine  a n d  c y s t e a m i n e  m e t a b o l i t e s  (see a for 
b ib l iog raphy) .  A t t e m p t s  to  p r e p a r e  t he  polysul f ide  ana-  
logue ol cys te ine  ( th iocys te ine)  d e m o n s t r a t e d  t h a t  th i s  
c o m p o u n d  is u n s t a b l e  in  aqueous  so lu t ions  a n d  is pa r t i -  
a l ly  c o n v e r t e d  in to  cys t ine  a n d  inorgan ic  po lysu l f ides l :  

2 R - S S H  ~. R - S S - R  + H~S, 

I n s t a b i l i t y  in w a t e r  so lu t ion  is a genera l  p r o p e r t y  of or-  
ganic  polysul f ides  a n d  t h e i r  life s p a n  is st i l l  u n k n o w n .  
Since inorgan ic  polysul f ides  are  expec t ed  to  t r a n s u l f u r a t e  
su l f ina tes  as well as o rgan ic  polysul f ides ,  t h e  ques t i on  r ises  
w h e t h e r  t he  t r a n s u l f u r a t i n g  a g e n t  is t he  o rgan ic  or  t h e  
inorgan ic  polysulf ide,  p r o d u c e d  t h r o u g h  the  decompos i -  
t ion  of the  former .  
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