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Bradykinin und Kallidin 

Das d a r m e r r e g e n d e  u n d  b t u t d r u c k s e n k e n d e  ~Bradyki- 
nin~> e n t s t e h t  bei  de r  I n k u b a t i o n  yon  S e r u m g t o b u l i n e n  
m i t  d e m  Spe iche ldr f i sensekre t  m a n c h e r  S c h l a n g e n a r t e n ,  
zum Beispiel  m i t  Bo th rops - ,  C r o t a l u s t o x i n  1. <,Kallidin~2 
is t  de r  d a r m e r r e g e n d e  u n d  b l u t d r u c k s e n k e n d e  Stoff,  d e r  
s ich aus  de r  g le ichen B lu te iwe i s s f r ak t ion  b i lde t ,  w e n n  m a n  
sie mi t  E x t r a k t e n  aus  Speichel-  und  Bauchspe iche ld r i i sen ,  
z u m  Beispiel  v o n  R inde rn ,  Schwe inen  u n d  H u n d e n  inku-  
bier t .  Das  ka l l i d inb i ldende  P r inz ip  wurde  ,Kallikrein~} 
g e n a n n t  u n d  zuers t  im H a r n  nachgewiesen  a. Als ~ Padut in ,~ 
(Bayer) ,  aus  P a n c r e a s  gewonnen ,  b e f i n d e t  es s ich  im 
Hande l .  

\Vir  h a b e n  aus  R i n d e r b l u t p l a s m a  d u r c h  1 /2 -Sg t t igung  
m i t  A m m o n s u l f a t  gewonnene ,  ge f r i e rge t rockne te  G lobu-  
l ine - 3%ig  in 0 ,9% N a C 1 / N a t r i u m p h o s p h a t  m/15  (p t l  6,5) 
gel6st  - m i t  C r o t a l u s t o x i n  bzw. m i t  P a d u t i n  i n k u b i e r t  und  
die I n k u b a t e  d u r c h  Eing iessen  in s i edenden  Alkohol  in- 
ak t iv i e r t .  Die p h a r m a k o l o g i s c h e  "Wirksamkei t  der  im Va-  
k u u m  bet 50°C e ingeeng ten ,  a lkohol f re ien  F i l t r a t e  wurde  
a m  Meer schwe inchen i l eum ( kon t r ah i e r end ) ,  a m  R a t t e n -  
d u o d e n u m  (erschlaffend)  und  a m  K a n i n c h e n b l u t d r u c k  
(senkend)  gegen s y n t h e t i s c h e s  B r a d y k i n i n  a u s g e t e s t e t  
u n d  m i t e i n a n d e r  verg l ichen .  
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I n  dem Versuchsbe isp ie l  der  Tabel le  wa ren  0,2 ml des 
C r o t a l u s - i n k u b a t e s  (~Bradykinin,))  a n  a l len 3 Tes tob jek-  
ten  so w i r k s a m  wie 1,5/xg s y n t h e t i s c h e s  B r a d y k i n i n ,  w/ih- 
r e n d  0,2 ml  des P a d u t i n - I n k u b a t e s  (<~Kallidiw~) - am 
M e e r s c h w e i n c h e n d a r m  zwar  auch  m i t  1,5 /xg syn the t i -  
s chem B r a d y k i n i n  gleich w i r k s a m  - a m  R a t t e n d u o d e n u m  
und  K a n i n c h e n b l u t d r u c k  m e h r  als d o p p e l t  so w i rksam 
w a r e n :  0,1 mt  P a t u d i n - I n k u b a t  wa ren  w i r k s a m e r  als 
0,2 ml  C r o t a l u s t o x i n - I n k u b a t  bzw. 1,5 lag syn the t i s ches  
B r a d y k i n i n .  

((Kallidin,) u n t e r s c h e i d e t  s ich d e m n a c h  p h a r m a k o l o g i s c h  
vo r  a l l em d a d u r c h  v o m  <~Bradykinin,), dass  es re la t iv  
s t a r k e r  b l u t d r u c k s e n k e n d  w i r k t  als dieses. 

E ine  Best~i t igung dieser  Be funde  m i t  R o h - I n k u b a t e n  
g ib t  e in  Versuch  a m  M e e r s c h w e i n c h e n d a r m  u n d  K a n i n -  
c h e n b l u t d r u c k  m i t  e inem yon  H e r r n  Prof .  WERLE, Mfin- 
chen,  aus  Submax i l l a r i s -Ka l l i k r e in  u n d  R i n d e r s e r u m  ge- 
w o n n e n e n  h o c h w i r k s a m e n  Kal l id inpr~ipara t ,  von  d e m  uns  
eine kleine Menge ffir e inen  Verg le i chsve r such  zur  Ver- 
f t igung s t a n d  (Figur) .  Mi t  den  re inen  P r t t p a r a t e n  s ind die 
U n t e r s c h i e d e  noch  gr6sser :  a m  Meerschweinchendarm is t  
Kal l id in  (2 E) k a u m  ha lb  so w i r k s a m  wie B r a d y k i n i n  (1 
btg), a m  Kaninchenblutdruck ist  Kal l id in  (0,5, 1 und  1,5 
E) m e h r  als d o p p e l t  so w i r k s a m  wie B r a d y k i n i n  (1, 2 und  
3 ~g). 

Aus soeben ve r6 f f en t l i ch t en  U n t e r s u c h u n g e n  4 e r sehen  wir 
dass  Kal l id in  sich chemisch  yon  d e m  als N o n a p e p t i d  
e r k a n n t e n  B r a d y k i n i n  ~ d a d u r c h  un te r sche ide t ,  dass  es 
e ine Aminos / iure  m e h r  enth{il t ,  also ein D e k a p e p t i d  ist.  

W i r k ~ a m k e i t  yon  s y n t h e t i s c h e m  B r a d y k i u i n  u n d  yon  [ n k u b a t e n  yon  
Rin.qerglobul inen m i t  C r o t a l u s t o x i n  bzw,  P a d u t i n  an versch iedenen  

Tes tob~ekten  

T e s t o b j e k t  B r a d y k i n i n "  C r o t a l u s t o x i n  P a d u t i n  
s y n t h e t i s c h  l n k u b a t  I n k u b a t  
p.g ml  Inl 

Meerschwehlche l l i | eum ] ,5 t),~ ~),~ 
R a t t e n d u o d e n u m  1,5 0,~ ,~ O, 1 
K a n i n c h e n b l u t d r u c k  1,5 0,2 ~ ~t, t 
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D a r m e r r e g e n d e  u n d  b l u t d r u c k s e n k e n d e  W i r k t m g  y o n  B r a d y k i n i n  
und Kallidin. A Meerschweinchenileum in ~0 ml Tyrode. 37 ° C. B Ka- 
n i n c h e n b l u t d r u c k :  3,3 kg.  P e n t o b a r b i t a l n a r k o s e  (50 m g / k g  i.p.). 
B l u t d r u c k  aus  der  Ar t .  ca ro t i s ,  h l j e k t i o n e n  in die V. femora l i s .  
Br = synthet. Bradykinin (Fa. SANDOZ). Ka = Kallidinprilparat 
(1 ( ,Einheit~ E soll anl R a t t e i m t e r u s  gleich w i r k s a m  sein wie 1 [xg 

B r a d y k i n i n .  1 ml  = 1o00 E). 

Wi r  d a n k e n  der  F i r m a  GANI)OZ A.G. fiir die ( ] b e r l a s s u n g  von Ver-  
sIIchslllellgOll. 

Summary. I n c u b a t e s  of the  v e n o m  of Crotalus atrox 
resp. P a d u t i n - B a v e R  (Kal l ikrein)  wi th  globul ines  f rom ox 
p l a s m a  were b ioassayed  on  the  ileum o/guineapigs, t h e  duo- 
denum o/rats  a n d  the  blood-pressure o[ rabbits a n d  com-  
p a r e d  w i th  the  effects of s y n t h e t i c  b r a d y k i n i n .  

The  P a d u t i n - i n c u b a t e s  ( 'Ka l l id in ' )  in doses wh ich  on 
t he  gu ineap igs  i l eum were equief fec t ive  w i th  s y n t h e t i c  
b r a d y k i n i n  a n d  C r o t a l u s - i n c u b a t e s  p r o v e d  to be  more  t h a n  
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twice as ac t ive  on t he  r a t ' s  d u o d e n u m  a n d  on the  b lood-  
pressure of t he  r abb i t .  

These d i f ferences  in biological  a c t i v i t y  be tween  b r a d y -  
kinin a n d  ' K a l l i d i n '  were even  more  p r o n o u n c e d  in ex- 
pe r imen t s  wi th  a h igh ly  pur i f ied  p r e p a r a t i o n  of Kat l id in .  
The re l a t ive  p o t e n c y  of Ka l l id in  in lowering b lood-pres-  

sure  was a b o u t  6 t imes  s t ronge r  t h a n  t h a t  of b r a d v -  
kinin.  

P. IlOLTZ, l 'I. ltl.;t('Kl,." ul~(l S. t3AR('K 

l'harmal¢olc~,~,isches h~slihH der ~"~Hrersiliit trrattk/ttrl a. ,~l. 
(1)eutschland), 27, l)ecember I961. 

Tonic  Ref lex  Regulat ion  of the Cat's Blood 
Pressure  through  Vagal  'Non-Aor t i c '  Afferents 

I t  has  been  k n o w n  for severa l  years ,  p a r t i c u l a r l y  as a 
resul t  of e x p e r i m e n t s  on  ch ron ic  neurogen ic  h y p e r t e n s i o n  
in the  rabbi tZ.  3, t h a t  sec t ion  of the  cerv ica l  vagi ,  fol lowing 
prev ious  ca ro t id  s inus  a n d  aor t i c  d e n e r v a t i o n ,  br ings  
a b o u t  f u r t h e r  increase  of a r t e r i a l  pressure .  Th i s  obser-  
va t ion  h a s  va r ious ly  been  i n t e r p r e t e d  b y  d i f fe ren t  au tho r s .  
NONIDEZ 4 h a s  sugges ted  t h a t  the  b lood pressure  increase  
resul ts  f rom sever ing  b a r o c e p t i v e  a f fe ren t s  of aor t i c  origin 
(accessory aor t i c  fibers) which  would t ake  a dev ious  course 
t h r o u g h  t he  vagus  t r u n k ,  t h u s  avo id ing  t he  aor t ic  ne rve  
proper.  In  more  r ecen t  t imes,  g rowing  ev idence  for baro-  
cept ive  a f fe ren t s  f rom at r ia ,  vent r ic les ,  and  p u l m o n a r y  
vesselsS, 6 has  m a d e  these  recep t ive  areas  ind ic ted  for the  
reflex c i r cu l a to ry  r egu la t ion  exe r t ed  b y  vaga l  fibers. 

A 

The  present  e x p e r i m e n t s  h a v e  been  u n d e r t a k e n  wi th  
th ree  a ims :  (1) to get  a b e t t e r  quan t i t : a t ive  a s ses smen t  of 
the  pressor  release phen i )men lm e n s u i n g  upon  vaga l  in te r -  
r u p t i o n ;  (1 I) to es tab l i sh  i ts  i ndependence  of c o u c o m i t a n t  
r e sp i ra to ry  c h a n g e s ;  (111) t~) tes t  w h e t h e r  il is r e la ted  to 
sect ion of accessory  aor t i c  fibers. 

Jllethods. The  e x p e r i m e n t s  h a v e  l)een car r ied  o u t  on  
midcol l icu lar  d e c e r e b r a t e  cats ,  a n d  Oll ~1 few i n l a c t  a n i m a l s  
u n d e r  ch l~)ral()se aues  thesia .  A r ter ia  I pressu re, el ~n t i n u~ msl y 
measu red  from a femoral  a r t e r y  wi th  a m e r c u r y  man~-  
m e t e r ,  a n d  r e s p i r a t o r y  m o v e m e n t s  were recorded  ()u ~1 
smoked  d r u m  k y m o g r a p h .  Af ter  b lock ing  vaga l  e f fe ren t  
a c t i v i t y  by  i n t r a v e n o u s  a d m i n i s t r a t i o n  of su i t ab l e  doses 
of a t rop ine ,  the  left, and  s o m e t i m e s  also the  r ight ,  aor t i c  
ne rves  were s e p a r a t e d  f rom the  vaga l  t runks .  The  r igh t  
vag(~-sympathe t ic  t r u n k  was severed,  an( l  t he  res t  o f  t he  
e x p e r i m e n t  perf lwmed by work ing  on ly  on the  aor t i c  
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Ampl i tude  of the pressor response to caro t id  occlusion durimz cooling ~)f the h.ft cervical  \ 'agu~ (heavy lim'L with 
both  aort ic  nerves  in t ac t  (A) or severed (B). l)ecerebrate preparat i tm with pr~,x-iou~ section of t lw r ight  vago-~ym- 

pa the t i c  tmmk:  75 ~tg/kg atropint,  i .v.  

nerves  a n d  t he  left  vagus .  O t h e r  t e c h n i q u e s  are descr ibed  
u n d e r  Resul ts .  

Results. Q u a n t i t a t i v e  a s se s smen t  of the  pressor  release 
p h e n o m e n o n  fol lowing upon  vaga l  i n t e r r u p t i o n  was car-  
r ied o u t  us ing  as a t e s t  e i t h e r  t he  a m p l i t u d e  of t he  pressor  
response  to  t r a n s i e n t  ca ro t id  occlusion or, in s ino-caro t id  
d e n e r v a t e d  an imals ,  t he  basa l  a r t e r ia l  pressure  level.  T he  
Figure  (B) shows the  r e m a r k a b l e  increase  in the  he igh t  of 
the  ca ro t id  occlusion pressor  response  d u r i n g  t r a n s i t o r y  
b lockade  of left  vaga l  c o n d u c t i o n  b y  local cooling. T he  
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