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in  c o n t r a s t  to  t he  ' n o r m a l  g roup '  where  t he  levels in  
nea r ly  all  cases are below 0.11 /~g/ml. 

A possible  source of e r ror  in  t h i s  s t u d y  m i g h t  be  t h a t  
t he  ce rebrosp ina l  f luid ill t h e  h y d r o c e p h a l i c  g roup  was 
m o s t l y  o b t a i n e d  b y  v e n t r i c u l a r  punc tu re ,  in  c o n t r a s t  to  
t he  I lon-hydrocepha l i c  g roup  where  the  l iquor  was wi th-  
d r a w n  b y  l u m b a r  punc tu re .  P e r h a p s  t he re  is n o r m a l l y  a 
di f ference be tween  t he  level  of 5 - H I A A  in v e n t r i c u l a r  
f luid c o m p a r e d  w i t h  l u m b a r  sp ina l  fluid. F u r t h e r  inves t i -  
ga t ions  were t h u s  m a d e  in o rder  to  c lar i fy  t h i s  aspect .  I t  
is for m a n y  reasons  imposs ib le  to  o b t a i n  v e n t r i c u l a r  f luid 
f rom a n o r m a l  child,  so we h a d  to re ly  u p o n  5 hydro -  
cepha l ic  ch i ldren ,  where  a doub le  p u n c t u r e  could be made.  
The  resu l t s  of th i s  s epa ra t e  s t u d y  showed a s l ight  decrease  
in t he  level  of 5 - H I A A  w h e n  v e n t r i c u l a r  f luid was com- 
pa red  w i t h  l u m b a r  sp ina l  fluid.  T he  l u m b a r  va lues  r anged  
b e t w e e n  0.15-0.22 # g / m l  a n d  t he  v e n t r i c u l a r  va lues  be- 
tween  0.13-0.28 / ,g/ml.  I n  v iew of these  d a t a  i t  does no t  
seem p r o b a b l e  t h a t  the  d i f fe ren t  p u n c t u r e  t e c h n i q u e  ha s  
a n y  in f luence  u p o n  t he  resul ts .  The  con t ro l  g roup  is 
r a t h e r  sma l l  b u t  f u r t h e r  i nves t iga t ions  are to  be  car r ied  
out .  

I t  is ou r  impress ion  t h a t  t h e  va lues  of 5 - H I A A  are 
h ighe r  t he  more  cen t r a l l y  t h e  o b s t r u c t i o n  is located.  I n  
some cases also homovan i l l i c  acid, the  f ina l  m e t a b o l i t e  

of dopamine ,  was  ana lysed  in hyd rocepha l i c  C S F  us ing  
t he  m e t h o d  of ANDI~N, :Roos, a n d  WERDINIUS s. These  
va lues  were also cons ide rab ly  increased.  A more  comple te  
a c c o u n t  will a p p e a r  elsewhere.  

Zusammen/assung. Die K o n z e n t r a t i o n  der  5 - H y d r o x y -  
indolessigs~ure wurde  in der  Cerebrospinal f l i i ss igkei t  
h y d r o c e p h a l i s c h e r  K le ink inde r  (bis 1 J ah r )  b e s t i m m t .  Die 
W e r t e  w a r e n  deu t l i ch  erhSht .  I n  e inigen F~l len  wurde  die 
K o n z e n t r a t i o n  a n  Homovan i l l i n s~ure ,  die ebenfa l l s  
e r h 6 h t  war ,  b e s t i m m t .  
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On the Mechanism of Potentiation of Kinins by 
Inhibitors of the Fibrinolytic System 

I n  his  rev iew on b ioac t ive  pep t ides  of p l a s m a t i c  origin,  
LEWIS 1 f i rs t  r epo r t ed  t h a t  cys te ine  p o t e n t i a t e s  t he  
s m o o t h  muscle  s t i m u l a t i n g  ac t ion  of p l a s m a  kinin.  La ter ,  
PICARELLI et  al. 2 m a d e  a closer i nves t i ga t i on  of th i s  effect  
a n d  sugges ted  t h a t  t he  p o t e n t i a t i o n  of b r a d y k i n i n  pos- 
s ib ly  resu l t s  f rom a n  i n h i b i t i o n  of k in inase  p r e s en t  in  t he  
gu inea-p ig  i leum. L a t e r  still, we could d e m o n s t r a t e  t h a t  
also i nh ib i t o r s  of the  f ib r ino ly t i c  sys t em a n d  p e p t o n e s  
could p o t e n t i a t e  t he  b r a d y k i n i n  ac t ion  on  t he  i leum~, 4. 
W h e n  e x t e n d i n g  our  s t u d y  on  f u r t h e r  k in ins  (kallidin,  
eledoisin) and  Other b ioac t ive  subs t ances  (al lgiotensin,  
h i s t amine ,  ace ty lchol ine)  we found  t h a t  on ly  t he  b r a d y -  
k in in  a n d  ka l l id in  effects were p o t e n t i a t e d .  F ib r ino ly t i c  
i nh ib i t o r s  and  p e p t o n e s  in  low c o n c e n t r a t i o n  caused  
p o t e n t i a t i o n ,  whi le  h ighe r  concen t r a t i ons ,  for i n s t ance  
> 0 . 1 M  e-aminocapro ic  acid (EACA), d imin i shed  t he  

b r a d y k i n i n  a n d  ka l l id in  effects in  t he  same  way  as t h e y  
i n h i b i t e d  t he  i l eum's  response  to  o the r  b ioac t ive  sub-  
s tances .  

I t  a p p e a r e d  no t  un l ike ly  t h a t  i n t e s t i n a l  t i ssues  con t a in  
k in inases  which  ac t  specif ical ly aga ins t  b r a d y k i n i n  and  
kal l id in ,  so t h a t  t he  p o t e n t i a t i o n  would  be  t he  resu l t  of 
k in inase  inh ib i t ion .  B u t  also a n o t h e r  e x p l a n a t i o n  of t he  
effect  h a d  to be cons idered ;  name ly ,  t h a t  the  d i f fe ren t  
r eac t ion  p a t t e r n s  of b ioac t ive  subs t ances  w i t h  s m o o t h  
muscle  are  respons ib le  for t he  con t rove r s i a l  effects w h e n  
chemica l  compounds ,  o the rwise  k n o w n  as inh ib i to rs ,  
i n t e r a c t  w i t h  t he  respec t ive  r eac t ive  sys tem.  Such  dif- 
ferences of t he  r eac t ion  p a t t e r n  m a y  be a s s um ed  t he  more,  
since b r a d y k i n i n  a n d  kal l idin ,  so-called s low-reac t ing  
subs tances ,  can  be  d i s t ingu i shed  f rom o t h e r  b ioac t ive  
s u b s t a n c e s  accord ing  to t he  t i m e  cha rac te r i s t i c s  of t h e i r  
response.  

I n  o rder  to  check  the  f i rs t  m e n t i o n e d  of t he  two pos- 
sible e x p l a n a t i o n s  of the  p o t e n t i a t i o n  p h e n o m e n o n ,  we 
s tud ied  t he  d e g r a d a t i o n  of b ioac t ive  subs t ances  in  the  
presence  of i n t e s t i na l  t issue. H o m o g e n a t e s  f rom guinea-  
pig i l eum were i n c u b a t e d  w i t h  b r a d y k i n i n ,  kal l idin,  
eledoisin,  and  ang io tens in  respect ive ly .  The  m i x t u r e s  
were k e p t  a t  30 ~ a n d  samples  were t a k e n  a t  r egu la r ly  
spaced  in te rva l s .  The  ac t iv i t i es  of t he  samples  were 
e v a l u a t e d  on  t h e  s t a n d a r d  guinea-p ig  i l eum p repa ra t i on .  
F igure  1 shows t he  resul t s  of these  expe r imen t s .  Whi le  
b r a d y k i n i n  and  ka l l id in  suffered a s teep drop  in ac t iv i ty ,  
a longer  i n c u b a t i o n  t ime  was necessa ry  for ang io t ens in  
to lose i t s  a c t i v i t y ;  t he  ac t i v i t y  of eledoisin,  however ,  
was on ly  s l igh t ly  d imin i shed  b y  c o n t a c t  w i t h  the  h o m o -  
genate .  

I n  a f u r t h e r  series of e x p e r i m e n t s  we s tud ied  t he  effect  
of EACA,  as a r e p r e s e n t a t i v e  of t he  f ib r ino ly t i c  inh ib i to rs ,  
on  t he  d e g r a d a t i o n  process. The" same p rocedure  as above  
was ut i l ized,  w i t h  t he  excep t ion  t h a t  EACA was p r e sen t  
in  t he  i n c u b a t i o n  mix tu re .  I t  can  be  seen (Figure 2) t h a t  
E A C A  f rom 0 . 1 M  c o n c e n t r a t i o n  u p w a r d s  i nh ib i t s  t he  
d e g r a d a t i o n  d e p e n d i n g  on  t he  concen t r a t i on .  W e  found  
no s ign i f i can t  di f ference in t he  i n h i b i t o r y  exe r t ion  be- 
t w e e n  b r a d y k i n i n  a n d  ka l l id in  on  t h e  one  h a n d ,  k in ins  
suscep t ib le  to  p o t e n t i a t i o n  b y  low c o n c e n t r a t i o n s  of 
EACA,  a n d  on  t h e  o t h e r  h a n d  eledoisin and  angio tens in ,  
wh ich  are  r e f r ac to ry  to p o t e n t i a t i o n .  
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Fig. 1. Responses of a standard guinea-pig 
ileum preparation to different bioactive sub- 
stances (A = bradykinin; B kallidin; C - 
eledoisin; D = angiotensin), which had been 
incubated previously with intestinal homo- 
genates for increasing time periods. (Numbers 
at the bottom of the diagrams indicate the 
respective applied incubation times in min- 
utes; C indicates the response to the non- 
incubated control sample.) 
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Fig; 2. Decrease of activity of bioactive substances (A = bradykinin; 
B kallidin; C = eledoisin; D - angiotensin) during their incuba- 
tion with intestinal homogenate in the presence of various concen- 
trations of EACA. Ordinates: response to incubated sample/response 
to sample prior to incubation, o . . . . . .  o - control {without EACA); 
�9 . . . . . .  �9 = with 0.1 molar EACA; e - - - - - - *  = with 0.5 molar 

EACA; �9 �9 - with 1.0 molar EACA. 

In  ad d i t i o n  to  the  obse rva t i ons  w i th  h o m o g e n a t e s ,  
wh ich  al low free i n t e r ac t i on  w i t h  o the rwise  n o t  eas i ly  
accessible  e n z y m e s ,  we w a n t e d  to c lar i fy  w h e t h e r  the  
d e g r a d a t i o n  could be d e m o n s t r a t e d  also in t he  presence  
of i n t a c t  cell m e m b r a n e s .  W e  therefore  r e p e a t e d  the  pre-  
v ious  e x p e r i m e n t s  in a modi f ied  form. I n s t e a d  of h o m o -  
genate ,  f r a g m e n t s  of i n t ac t  i l eum t i s sues  w h i c h  h a d  been 
freed f ro m  all a d h e r e n t  m a t t e r  by  t h o r o u g h  w a s h i n g  
(Tyrode solut ion,  gassed  w i th  air, 4 h) were uti l ized.  
These  f r a g m e n t s  were i n c u b a t e d  wi th  t he  va r i ous  bio- 
ac t ive  s u b s t a n c e s  in the  absence  or in t he  presence  of 
EACA.  E v a l u a t i o n  of the  ac t i v i t y  losses over  a per iod of 

t ime  showed  no di f ference  f rom the  resu l t s  ob t a ine d  w i t h  
h o m o g e n a t e  as s u m m a r i z e d  in F igure  2. Th i s  can  be re- 
ga rded  as proof  t h a t  t he re  is also d e g r a d a t i o n  of k in ins  
d u r i n g  the i r  e xposu re  to i n t a c t  i n t e s t i na l  cell su r faces ;  
th i s  d e g r a d a t i o n  is p r e v e n t e d  b y  E A C A  in a s imi la r  w a y  
to the  d e g r a d a t i o n  m e d i a t e d  by  t i s sue  h o m o g e n a t e .  

Rega rd l e s s  of w h e t h e r  k in inases  of the  cell su r face  a re  
chief ly  respons ib le  for  t he  sp l i t t ing  of b ioac t ive  s u b s t a n c e s ,  
or w h e t h e r  p e r m e a t i o n  of k in ins  in to  t he  cell in ter ior  also 
p l ays  a role, our  r e su l t s  m a k e  it  e v ide n t  t h a t  p o t e n t i a t i o n  
of b r a d y k i n i n  a nd  ka l l id in  by  f ibr inoly t ic  inh ib i to r s  in 
low c o n c e n t r a t i o n s  c a n n o t  be a t t r i b u t e d  to  inh ib i t i on  of 
k in inases ,  s ince inh ib i t i on  t a ke s  effect  on ly  a t  a h i g h e r  
c o n c e n t r a t i o n  t h a n  po t e n t i a t i on .  I t  there fore  r e m a i n e d  
to i nves t i ga t e  the  o the r  possible  r eason  of the  p o t e n t i a -  
t ion,  n a m e l y  t h a t  t he  inh ib i to r  m a k e s  t he  m u s c l e ' s  exc i ta -  
to ry  s y s t e m  more  sens i t ive  to ce r t a in  k in ins .  T h e  con-  
s ide ra t ions  of EDERY 5 a ppe a re d  here  of va lue  to e luc ida te  
the  p h e n o m e n o n .  H e  found  t h a t  c h y m o t r y p s i n o g e n  a n d  
c h y m o t r y p s i n  p o t e n t i a t e s  t he  i l eum ' s  r e sponse  to  b r a d y -  
k in in  a n d  kal l idin,  b u t  ha s  no effect  on t he  r e sponse  to  
a ng io t e ns in  and  eledoisin.  He  sugge s t e d  t h a t  c h y m o t r y p s i n  
fac i l i ta tes  the  p e n e t r a t i o n  a n d  s u b s e q u e n t  a t t a c h m e n t  of 
b r a d y k i n i n  a nd  ka l l id in  to  the i r  receptors .  H e  s u p p o r t e d  
his  view w i th  the  o b s e r v a t i o n  t h a t  u n d e r  the  in f luence  
of c h y m o t r y p s i n  t he  l a t e n t  per iod  of t he  r e sponse  to  
b r a d y k i n i n  is reduced .  

Accord ing  to EDERY'S hypo the s i s ,  we asked  the  follow- 
ing ques t i on :  W o u l d  E A C A  also faci l i ta te  t he  access  of 
b r a d y k i n i n  a nd  kal l id in  to the i r  specific r ecep to rs  ? T h i s  
would  f ind  its m a n i f e s t a t i o n  in a s h o r t e n e d  l a t e n t  period.  
W e  therefore  e x a m i n e d  t he  in f luence  of inc reas ing  con-  
c e n t r a t i o n s  of E A C A  on  t he  i l e u m ' s  response  to  b o t h  
k in ins  on a f a s t - r e vo lv ing  k y m o g r a p h .  B u t  we could n o t  
d e m o n s t r a t e  a n y  s h o r t e n i n g  of the  l a t e n t  per iod in t h e  
presence  of t hose  c o n c e n t r a t i o n s  of E A C A  which  c a use  
po t e n t i a t i on .  W i t h  inc reas ing  c o n c e n t r a t i o n s  f rom 0.1 M 
upwards ,  however ,  we obse rved  p rogress ive  p r o l o n g a t i o n  
of the  l a t e n t  per iod  t h a t  we could  also p roduce  b y  lower- 
ing the  k in in  c onc e n t r a t i on .  

s H. EDERY, Br. J. Pharmac. 22, 371 (1964). 
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The  resu l t s  of t he  p r e s e n t  s t u d y  seem a t  f i rs t  s igh t  to  
be d i sappo in t ing .  No ev idence  was found  of how  f ibr ino-  
lyr ic  i nh ib i to r s  rea l ly  p o t e n t i a t e  the  b r a d y k i n i n  and  kalli-  
d in  effects. B u t  w h e n  cons ider ing  all  t h e  s teps  in  t he  series 
of even t s  lead ing  to  m y o p l a s m i c  ac t iv i ty ,  our  resu l t s  a t  
leas t  p e r m i t  us to  n a r r o w  t h e  range  of t he  possible  roles 
of these  inh ib i tors .  Specific k in inase  i n h i b i t i o n  could be  
exc luded  as a reason  of p o t e n t i a t i o n ,  b u t  also no  proof  of 
a sens i t iz ing inf luence  of t he  i nh ib i t o r  on  the  exc i t ab i l i t y  
of t he  s m o o t h  muscle  was revea led  b y  t he  l a t e n t  per iod  
eva lua t ion .  I t  remains ,  therefore ,  on ly  to focus on  t he  
e x c i t a t i o n - c o n t r a c t i o n  coup l ing  process. C u r r en t  theor ies  
sugges t  t h a t  the  coupl ing  m e c h a n i s m  regu la tes  t h e  
t en s ion -gene ra t i ng  process,  w h e r e b y  a soluble  re lax ing  
s u b s t a n c e  t o g e t h e r  w i t h  t r a n s p h o s p h o r y l a t i n g  enzymes  
p lays  a key  funct ion6,  7. Th i s  sys t em is supposed  to in-  
crease cons ide rab ly  t he  a m o u n t  of ca lc ium which  m u s t  
be re leased before  a c t o m y o s i n  can  be  ful ly ac t iva t ed .  I t  
could  be  imag ined  t h a t  f ib r ino ly t ic  i nh ib i to r s  in te r fere  
even  a t  low c o n c e n t r a t i o n s  w i t h  th i s  r egu la t ing  mecha -  
n i sm  a n d  t h e r e b y  e n h a n c e  t he  a c t i v a t i o n  of the  con t rac -  
t i le  subs tances .  However ,  t h i s  fac t  a lone  would  n o t  give a 
suff ic ient  e x p l a n a t i o n  for t h e  p o t e n t i a t i o n  p h e n o m e n o n .  

W i t h  f a s t - r eac t ing  b ioac t ive  subs t ances  r eac t ing  r ap id ly  
w i t h  the  s m o o t h  muscle,  t h e  presence  of f ib r ino ly t ic  in-  
h ib i to r s  c a n n o t  induce  p o t e n t i a t i o n .  On ly  t h r o u g h  t h e  

coinc idence  of t h e  specific t y p e  of reac t ion ,  as i t  is t r ig-  
gered b y  s low-reac t ing  k in ins  such  as b r a d y k i n i n  a n d  
kal l idin ,  a n d  t h e  suggested  mod i f i ca t ion  of t he  coupl ing  
process  b y  t h e  f ib r ino ly t ic  inh ib i to r ,  c an  t he  cond i t ions  
be c rea ted  w h i c h  resu l t  in  the  p o t e n t i a t i o n  p h e n o m e n o n  s,9. 

Zusammen/assung. Die P o t e n z i e r u n g  des /3 radykin in-  
u n d  Ka l l i d in -Ef fek te s  d u r c h  F i b r i n o l y s e - H e m m e r  is t  
n i c h t  Folge spezi f ischer  K i n i n a s e h e m m u n g  , sonde rn  der  
H e m m k 6 r p e r w i r k u n g  auf  die besonde re  Muske le r regungs-  
fo rm h e r v o r g e r u f e n  d u r c h  dangsam-reagierende~> Kinine.  
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Die therapeutische Wirkung von Adrenalin und 
Alupent nach letaler R6ntgen- 

ganzk6rperbestrahlung 

I n  v o r a n g e g a n g e n e n  V e r s u c h e n  k o n n t e n  wir  t iber  die 
W i r k u n g  e iner  Re ihe  v o n  S u b s t a n z e n  wie C o m p o u n d  
48/801, A n a p h y l a t o x i n  2, E n d o t o x i n  des E. coli 3 be r i ch ten ,  
die n a c h  le ta ler  1R6n tgenganzk6rpe rbes t r ah lung  ( R G K B )  
z u m  U b e r l e b e n  eines e r heb l i chen  Tells  der  Versuchs t i e re  
f t ihr t .  W i r  beze i chnen  diese Stoffe zu r  V e r m e i d u n g  yon  
sp rach l i chen  Missvers t~tndnissen als <~Strahlenschaden- 
gegenmi t t e l  ~> 2. 

A u c h  d u r c h  die Aus l6sung  e iner  A n t i g e n - A n t i k 6 r p e r -  
R e a k t i o n  (AAR) m i t  KXlberse rum 4, R inde r se rum,  hu -  
m a n e n  G a m m a g l o b u l i n e n  4 u n d  k o m p l e t t e m  F r e u n d s c h e m  
A d j u v a n s  5 k o n n t e n  wir  bei  sens ib i l i s ie r ten  le ta l  be s t r ah l -  
t en  Meerschweinchen ,  M/iusen und  R a t t e n  Uber l ebens -  
r a t e n  yon  2 0 - 6 6 %  erzielen. 

Sowohl  n a c h  de r  A A R  wie a u c h  n a c h  V e r w e n d u n g  y o n  
C 48/801, A n a p h y l a t o x i n  2 u n d  E n d o t o x i n  3 e n t s t a n d  e in  
schockar t iges  Zus tandsb i ld .  D a  solche Stoffe zum  Tell  zu 
tox i schen  E r s c h e i n u n g e n  f f ihr ten,  w u r d e n  neue  sehock-  
aus l6sende  Mi t t e l  u n t e r s u c h t ,  wie Adrena l i n  u n d  Alupen t ,  
ein Adrena l i n -De r iva t .  

Zu den  nachfo lgend  b e s c h r i e b e n e n  Ver suchen  ve rwen-  
d e t e n  wir  282 je 200-250 g schwere  A l b i n o r a t t e n  und  20 
je 400-450 g schwere  Meerschweinchen .  Die B e s t r a h l u n g  
erfolgte  im Z e n t r a l r 6 n t g e n i n s t i t u t  des Wi l he l m i nens p i t a l s  
in  W i e n  (Vors t and  Prof.  R .  PAPE), woftir  wir  a u c h  a n  
dieser  Stelle danken .  Meer schwe inchen  e rh ie l t en  550 R 
(180 kV, 15 mA,  0,5 Cu, A b s t a n d  57 cm, Feld  20 �9 24 cm, 
Zei t  10 min,  10 sec), A l b i n o r a t t e n  800 R (180 kV, 15 mA,  
0,5 Cu, A b s t a n d  60 cm, Fe ld  20 �9 26 cm, Zei t  17 min) .  
Mi t  0,4 ml  e iner  1 :1000 v e r d f i n n t e n  A d r e n a l i n - B i t a r t r a t -  
16sung (Fa. Sanabo ,  Wien)  t i be r l eb ten  yon  15 R a t t e n  6 
(39%),  w e n n  das  Mi t t e l  e twa  5 min  n a c h  e iner  R G K B  

y o n  800 R s.c. ve rab fo lg t  wird. Mi t  0,2 ml  v e r e n d e t e n  8 
y o n  10 R a t t e n ,  m i t  0,3 ml  7 yon  10 Tieren.  Mi t  0,5 ml  
s t a r b e n  von  15 R a t t e n  8 im Schock,  v o n  den  res t l i chen  7 
i ibe r l eb ten  4. Zwanz ig  Kon t ro l l t i e r e  v e r e n d e t e n  zwischen 
d e m  7. und  16. Tag  n a c h  der  l e t a l en  B e s t r a h l u n g .  Mit  0,3 
ml  L-Adrena l in l6sung  f i be rwanden  6 v o n  10 Meerschwein-  
chen  den  l e t a l en  S t r ah l enschaden ,  w~ihrend 10 Kont ro l l -  
m e e r s c h w e i n c h e n  n a c h  550 R R G K B  zwischen d e m  9. 
u n d  14. Tag  zug runde  gingen.  

F i g u r  1 zeigt  die t h e r a p e u t i s c h e  W i r k s a m k e i t  yon  
A l u p e n t  (Fa. C. H. Boehr inge r  & S6hne,  I nge lhe im  
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Fig. 1. Therapeutische Wirkung des Alupents bei Albinoratten. 
Uberlebensraten in % bei den einzelnen Alupentgaben (s.c.) etwa 
5 min nach letaler R6ntgenganzk6rperbestrahlung (800 R). LD100/30 d. 

In Klammer die Anzahl der Tiere pro Versuchsreihe. 
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