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E n z y m a k t i v i t ~ t  m i t  de r  T h i o b a r b i t u r a t - M e t h o d e  n a c h  
WARREN 16 in i ib l icher  Weise  b e s t i m m t .  

Ergebnisse. Die Ergebn i s se  der  N e u r a m i n i d a s e - A k t i -  
v i t g t s b e s t i m m u n g e n  n a c h  E i n w i r k u n g  von  H202 verschie-  
dener  K o n z e n t r a t i o n  auf  die N e u r a m i n i d a s e n  s ind aus  den  
F igu ren  1 u n d  2 zu ersehen.  Bei  a l len drei  b a k t e r i e l l e n  
N e u r a m i n i d a s e n  f inder  s ich  zwar  bei  h o h e n  H20~-Kon-  
z e n t r a t i o n e n  yon  1,5% eine E n z y m i n a k t i v i e r u n g .  Bei  V. 
cholerae- u n d  Cl. per/ringens-Neuraminidase bee in f luss t en  
schon  K o n z e n t r a t i o n e n  yon  0,1% H202 die E n z y m a k t i v i -  
t ~ t  n i c h t  m e h r  merk l ich ,  bei  _P. multocida al lerd ings  war  
e rs t  bei  weniger  als 0 ,01% H,O~ die E n z y m a k t i v i t ~ t t  n i c h t  
m e h r  e rn iedr ig t .  A b e t  da r i ibe r  h i n a u s  e rgab  sich die fiber- 
r a schende  B e o b a c h t u n g ,  dass  zwar  bei  e twas  verschiede-  
n e n  H 2 0 2 - K o n z e n t r a t i o n e n  fiir die e inze lnen  E n z y m e  doch  
g le ich laufend in der  T e n d e n z  bei  a l len u n t e r s u c h t e n  Neur -  
a m i n i d a s e n  eine deu t l i che  A k t i v i e r u n g  d u r c h  niedr ige  
W a s s e r s t 0 f f p e r o x i d - K o n z e n t r a t i o n e n  erfolgt,  was aus  der  
T a t s a c h e  deu t l i ch  wird,  dass  die H20~-freie E n z y m k o n -  
t rol le  (als Nu l lwer t  bei  den  K u r v e n  aufge t ragen)  s te t s  we- 
sen t l i ch  n iedr igere  Akt ivi t~t t  aufwies  als die H202-ha l t igen  
P roben .  U n d  zwar  l iegt  das  O p t i m u m  der  E n z y m a k t i v i e -  
r u n g  Iiir C1. per/ringens u n d  Iiir V. cholerae e twa  bei  0 ,01% 
H202, fiir P. multocida bei  e twa  0,002% H 2 0  ~. 

Diskussion. Die vo r l i egenden  U n t e r s u c h u n g e n  fiber den  
Einf luss  yon  H202 auf  die N e u r a m i n i d a s e - A k t i v i t ~ t  wur-  
den  als Mode l l sys teme  an  den  zur  Zei t  ve r f i igbaren  bak -  
ter ie l len  N e u r a m i n i d a s e n  durchgef i ih r t ,  u m  das  besonders  
bei  M y k o p l a s m e n  wich t ige  Z u s a m m e n w i r k e n  der  be iden  
P a t h o g e n i t X t s f a k t o r e n  N e u r a m i n i d a s e  u n d  Wassers to f f -  
pe rox id  zu s tudieren .  Ob bei den  ka t a l a s eha l t i gen  Neur -  
a m i n i d a s e - B i l d n e r n  wie Corynebacterium diphteriae, Cory- 
nebacterium aches, Pasteurella multocida und  Vibrio cholerae 
dieser  synerg i s t i sche  Ef fek t  des H202 auf  die N e u r a m i n i -  
dase  eine ger ingere  IRolle spie l t  als bei  den  Ka ta l a se -nega -  
t i v e n  K e i m e n  wie Bacteroides/ragilis u n d  a n d e r e n  Neur -  
amin ida se -pos i t i ven  K e i m e n  der  Bac t e ro ides -Gruppe  9, 
Closteridium per/ringens u n d  ande re  Neuramin idase -pos i -  
r ive  Clos te r iden  der  Gas6demgruppe ,  Diplococcus pneu- 

moniae, Erysipelothrix insidiosa und  n i c h t  zu le tz t  bei  
Mycoplasma gallisepticum muss  offenble iben,  denn  die h ie r  
s t u d i e r t e n  in v i t r o - S y s t e m e  werden  d u r c h  die ill v ivo-  
Verh~l tn i sse  i iber lager t .  H ie r  abe r  e n t s t e h t  ebenfal ls  Was -  
sers toffperoxid ,  so e twa  be i  der  O x i d a t i o n  r eduz ie r t e r  Fla-  
v in -Sys t eme ,  das  d a n n  d u r c h  die im M a k r o o r g a n i s m u s  
me i s t  v o r h a n d e n e  K a t a l a s e  oder  Pe rox idase  me tabo l i s i e r t  
wird. Mi t  grosser  W a h r s c h e i n l i c h k e i t  wird  d a h e r  die Akt i -  
vit~Lt de r  bak te r i e l l en  N e u r a m i n i d a s e n  d u r c h  H~O2 auch  
i n n e r h a l b  des M a k r o o r g a n i s m u s  e rh6ht .  I n  d iesem S inn  is t  
auch  der  B e f u n d  zu deu t en ,  w o n a c h  e twa  die P.  multocida- 
N e u r a m i n i d a s e  bei  ger ingeren  Wasse r s to f fpe rox id -Kon-  
z e n t r a t i o n e n  a k t i v i e r t  wird.  E n t s p r e c h e n d  verf i ig t  P. mul- 
tocida se lbs t  fiber K a t a l a s e  u n d  t r ~ g t  d a m i t  zu e inem re la t iv  
n iedr igen  H~O2-Gehalt  se lbs t  bei. U m g e k e h r t  bes i t z t  
Clostridium per[ringens keine  K a t a l a s e  u n d  die A k t i v i e r u n g  
d u r c h  H~O 2 erfolgt  bei  e twas  h 6 h e r e n  H202-Konzen t r a -  
t ionen .  Bei  V. cholera schl iessl ich is t  zwar  eine bak t e r i en -  
eigene K a t a l a s e  v o r h a n d e n ,  abe r  im D a r m  is t  der  Ka ta lase -  
Geha l t  vergleichsweise  ger inger  als im inf iz ie r ten  W u n d -  
gewebe. 

Summary. The  a c t i v i t y  of bac t e r i a l  neu ramin idase s  can  
be  in f luenced  b y  H 2 0  2 secre ted b y  some organisms.  Thus ,  
a t  low H , O  2 c o n c e n t r a t i o n s  (0 .002-0.01%),  a n  increase of 
n e u r a m i n i d a s e  ac t iv i t i es  was  observed ,  whereas  a t  con- 
c e n t r a t i o n s  0 .1% the  e n z y m e  ac t iv i t i e s  were des t royed.  
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Antifibrinolytic Properties of Basic Proteins 

A m o n g s t  m a n y  va r ious  biological  p roper t i e s  of bas ic  
pro te ins ,  t he i r  ac t ion  u p o n  t he  b lood haem os t a s i s  a t t r a c t s  
p a r t i c u l a r  a t t e n t i o n .  T he  h e p a r i n  neu t r a l i z ing  effects of 
bas ic  p ro t e in s  of t h r o m b o c y t e s  1 and  leukocytes  2 h a v e  
been  shown.  These  pro te ins ,  s imi la r ly  to  p r o t a m i n e  sul- 
pha te ,  p rec ip i t a t e  f rom p l a s m a  in a n o n - e n z y m a t i c  m a n n e r  
soluble  complexes  of f ib r in  m o n o m e r s  a n d  f ibr inogen,  de- 
g r a d a t i o n  p r o d u c t  of f ib r inogen  a n d  f ib r in  and  also f ibri-  
nogen  itself  1, 3. 

R e c e n t l y  i t  has  been  shown t h a t  bas ic  p ro te ins  of 
t h r o m b o c y t e s ,  l eukocy tes  and  var ious  t i ssues  a n d  m a i n l y  
h i s tones  i n t e r a c t  w i t h  soluble  complexes  of f ib r inogen-  
f ib r in  m o n o m e r s  a n d  form molecu la r  aggregates  of va r ious  
size a n d  o rgan i sa t i on  a n d  e n h a n c e d  t h e  c lot  fo rmat ion .  
Th i s  effect  can  be  i n h i b i t e d  b y  add i t i on  of acid mucopo ly -  
saccar ides  such  as h e p a r i n  a n d  c h o n d r o i t i n  s u l p h a t e  8, 
wh ich  neu t r a l i zed  these  effects of bas ic  pro te ins .  One can  
suppose  t h a t  bas ic  p ro t e in s  are n o t  on ly  i nco r po r a t ed  i n to  
t he  s t r u c t u r e  of a t h r o m b i n - i n d u c e d  clot  b u t  t h e y  also al-  
t e r  th i s  s t ruc tu re .  Accord ing  to severa l  au thors ,  a changed  
s t r u c t u r e  of t he  clot  of desmof ib r in  4, ~ and  t he  clot changed  
b y  s y n t h e t i c  an t i f i b r ino ly t i ca  5, 6 are more  r e s i s t an t  to  t h e  
p l a s m i n  p ro teo ly t i c  act ion.  

On t h e  basis  of these  obse rva t ions ,  in t he  p resen t  r e p o r t  
the  a u t h o r s  a t t e m p t  to  answer  t h e  ques t ion  whe the r  bas ic  
p ro t e in s  exh ib i t  an t i f i b r ino ly t i c  p roper t i e s  or not .  

Tab le  I ind ica tes  t h a t  b o t h  h i s tones  and  p r o t a m i n e  pos- 
sess a m a r k e d  an t i f i b r ino ly t i c  ac t ion  d e p e n d e n t  on  t he  
c o n c e n t r a t i o n  of these  basic  pro te ins .  A t  t h e  same concen-  
t r a t ions ,  histories and  p r o t a m i n e  do no t  i n h i b i t  t he  f ib r in  
pro teolys is  w h e n  m e a s u r e d  b y  t he  increase  of TCA-soluble  
ty ros ine .  The  assay  of a rg in ine  in  t h e  f i b r in  clot  showed  
g rea te r  a m o u n t s  of th i s  a m i n o  acid in samples  in wh ich  
f ib r inogen  was c lo t t ed  in t he  presence  of h i s tones  and  pro t -  
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Table I. The effect of histones and protamine sulphate on fibrinolysis Table If. Built-up bistones and protamine sulphate to tile structure 
and proteolysis of fibrin by plasmin thrombin-clotted fibrin evaluated with arginine and tyrosine 

Histones, prot- Fibrinolysis time (min) Proteolysis (tyrosine Histones, prot- Arginine (~g/ml) Tyrosine ([xg/ml) 
amine (final /xg/ml) amine (final 
concentration concentration Histones Protamine Histones Protamine 
mg/ml) Histones Protamine Histones Protamine mg/ml) 

2.5 120.0 26.0 25.0 24.0 2.5 333.0 390.0 37.0 30.0 
2.0 75.0 26.0 25.0 23.0 2.0 315.0 372.0 35.5 29.5 
1.5 55.0 20.0 24.0 23.2 1.5 298.0 361.0 32.9 30.0 
1.0 35.0 14.0 23.0 24.0 1.0 292.0 329.0 31.0 29.8 
0.5 18.0 8.0 23.5 22.0 0.5 281.0 293.0 30.5 28.5 
0.25 6.0 8.0 22.0 22.0 0.25 262.0 285.0 29.8 29.0 
0.125 5.0 5.0 21.9 22.0 0.125 241.0 250.0 28.4 28.0 
0.0 5.0 23.0 0.0 240.0 29.0 

Fibrinolysis test system: 0.2 ml of histones or protamine + 0.2 ml 
of plasmin 0.1% + 0.2 ml of FSF-free fibrinogen ~ 0.35% + 0.2 ml of 
thrombin 10 U/ml. Proteolysis test system: 0.5 ml of plasmin 0.1% + 
0.5 ml of histories or protamine + 0.5 nil of FSF-free fibrinogen 
0.35% + 0.5 ml of thrombin 10 U/ml. After 15 min incubation at 
37~ 1 ml of TCA was added and the amount  of TCA-soluble tyrosine 
in the supernatant  was estimated t~ 

Test system: 1 ml of FSF-free fibrinogen 0.33% + 1 ml histones or 
protamine + 2 ml of thrombin 5 U/ml was incubated at 37~ for 
30 nfin. The clot after separation was solubilized by heating ill 2 ml 
of 2 N NaOH at 100~ for 5 mill and amount  of arginine ll and tyro- 
sine was estimated. 

a m i n e ,  w h e r e a s  t h e  i n c r e a s e  in  t y r o s i n e  w a s  o b s e r v e d  o n l y  
w h e n  h i s t o n e s  w e r e  a d d e d  (T ab l e  II). T h e  i n c r e a s e  of  a r -  
g i n i n e  w a s  c l o s e l y  r e l a t e d  t o  t h e  c o n c e n t r a t i o n  of  t h e s e  
p r o t e i n s  a n d  w a s  h i g h e r  w h e n  p r o t a m i n e  w a s  a d d e d .  T h i s  
c a n  be  e x p l a i n e d  b y  t h e  f a c t  t h a t  p r o t a m i n e  c o n t a i n s  m o r e  
a r g i n i n e  t h a n  h i s t o n e s .  W h e n  o n l y  p r o t a m i n e  w a s  a d d e d ,  
n o  i n c r e a s e  in  t y r o s i n e  w a s  f o u n d  b e c a u s e  p r o t a m i n e  d o e s  
n o t  c o n t a i n  t h i s  a m i n o a c i d .  

T h e  r e s u l t s  of  t h e  p r e s e n t  r e p o r t  h a v e  s h o w n  t h a t  t h o u g h  
h i s t o n e s  a n d  p r o t a m i n e  e x h i b i t  h i g h  a n t i f i b r i n o l y t i c  p r o -  
p e r t i e s ,  t h e y  do  n o t  i n h i b i t  t h e  p r o t e o l y t i c  a c t i v i t y  of  
p l a s m i n .  T h e  a n t i f i b r i n o l y t i c  a c t i o n  of  h i s t o n e s  a n d  p r o t -  
a m i n e  s e e m s  to  be  b r o u g h t  a b o u t  b y  b u i l d i n g - u p  t h e s e  
p r o t e i n s  i n t o  t h e  f i b r i n  c lo t  a n d  b y  m o d i f i c a t i o n  o f  i t s  
s t r u c t u r e  m a k i n g  t h e  c lo t  r e s i s t a n t  to  t h e  f i b r i n o l y t i c  ac -  
t i o n  o f  p l a s m i n .  

R e c e n t l y  i t  h a s  b e e n  s u g g e s t e d  t h a t  b a s i c  p r o t e i n s  w h i c h  
a r e  w i d e l y  d i s t r i b u t e d  in  m a m m a l i a n  t i s s u e s ,  a n d  w h i c h  
m i g h t  be  r e l e a s e d  i n t o  c i r c u l a t i o n ,  m a y  be  a n  i m p o r t a n t  
f a c t o r  c o n t r i b u t i n g  t o  t h e  f o r m a t i o n  a n d  d e p o s i t i o n  o f  
f i b r i n - l i k e  m a t e r i a l  in  c l i n i ca l  c o n d i t i o n s  ~. I t  m a y  be  con -  
n e c t e d  w i t h  t h e  d e s t r u c t i o n  of  t i s s u e s  f r o m  t h e  d i s i n t e g r a t e d  
t u m o r  cells ,  n e c r o t i c  cel ls ,  d a m a g e  of  g r a n u l o c y t e s  a n d  
i n t r a v a s c u l a r  f o r m a t i o n  of  p l a t e l e t  a g g r e g a t e s  1, s, s. I n  s u c h  
cases ,  b a s i c  p r o t e i n s  b y  b u i l d i n g - u p  i n t o  t h e  s t r u c t u r e  of  
c lo t ,  e x h i b i t  t h e  a n t i f i b r i n o l y t i c  p r o p e r t i e s .  

Zusammen[assung. I n - v i t r o - V e r s u c h e  f iber  b a s i s c h e  E i -  
w e i s s k 6 r p e r  ze igen ,  d a s s  P r o t a m i n e  u n d  H i s t o n e  in  d ie  
S t r u k t u r  d e s  u n t e r  T h r o m b i n - E i n f l u s s  e n t s t e h e n d e n  Fi -  
b r i n s  e i n g e b a u t  w e r d e n .  E i n b a u  b a s i s c h e r  P r o t e i n e  f i i h r t  
z u r  ~ - n d e r n n g  d e r  F i b r i n s t r u k t u r  u n d  z u r  " W i d e r s t a n d s -  
e r h 6 h u n g  a u f  d ie  P l a s m i n w i r k u n g .  E s  s c h e i n t ,  d a s s  d ie  b a -  
s i s c h e n  P r o t e i n e  d ie  f i b r i n o l y t i s c h e  A k t i v i t / i t  d e s  P l a s m i n s  
s p e z i f i s c h  h e m m e n .  
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The Effect of Antamanide  and Perhydroantamanide  on the Permeabi l i ty  of Model and Biological  
M e m b r a n e s  

T h e  cyc l i c  d e c a p e p t i d e  a n t a m a n i d e  f r o m  Amanita 
phalloides 1 is  a t t r a c t i n g  c o n s i d e r a b l e  a t t e n t i o n  as  a n  
i n h i b i t o r  of  p h a l l o i d i n e  a n d  a m a n i t i n s  ( the  t o x i c  p r i n c i p l e s  
o f  t h e  t o a d s t o o l  Amanita phalloides) a n d  as  a K + a n d  N a +  
C o m p l e x o n e  w i t h  m a r k e d  p r e f e r e n c e  fo r  Na+2.  T h i s  c o m -  
p l e x i n g  p e c u l i a r i t y  of  a n t a m a n i d e  i n d i c a t e d  i t s  p o s s i b l e  
u s e  as  s e l e c t i v e  p r o m o t e r  of  N a + - f l o w  t h r o u g h  m e m b r a n e s ,  
a n  a p p l i c a t i o n  of  c o n s i d e r a b l e  i n t e r e s t  a s  no  s u b s t a n c e s  

h a v e  as  y e t  b e e n  f o u n d  t h a t  c o u l d  s e r v e  as  s u c h  a n  i n s t r u -  
m e n t  in  m e m b r a n e  s t u d y .  A c c o r d i n g l y  we  i n v e s t i g a t e d  
t h e  a c t i o n  of  a n t a m a n i d e  on  a v a r i e t y  of  m o d e l  m e m b r a n e s ,  
m o n o l a y e r s ,  b i l a y e r s ,  l i p o s o m e s  a n d  o n  m i t o c h o n d r i a  a n d  
a l so  d e t e r m i n e d  i t s  a n t i m i c r o b i a l  a c t i v i t y .  A s i m i l a r  s t u d y  
w a s  a l so  c a r r i e d  o u t  o f  p e r h y d r o a n t a m a n i d e ,  a c o m p o u n d  
o b t a i n e d  f r o m  a n t a m a n i d e  o n  h y d r o g e n a t i o n  o v e r  a n  
A d a m s  c a t a l y s t  s so  t h a t  i t  p o s s e s s e d  L - e - c y c l o h e x y l -  


