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Pharmacoloi~ical Characteristics 
of Bradykinin B 

The  chemica l  isolat ion and  some pharmacologica l  pro- 
per t ies  of b r adyk in in  resu l t ing  f rom the  in te rac t ion  of ox 
p l a sma  and  Bothrops jararaca v e n o m  have  recen t ly  been 
descr ibed  in a sho r t  c o m m u n i c a t i o n  f rom our  labora-  
tor ies  ~. A l though  chemica l  and  pharmacolog ica l  analyses  
h a v e  so far revealed  no di f ferences  be tween  th is  b rady-  
kinin and  t h a t  ob ta ined  f rom the  in te rac t ion  of ox p lasma  
and  t ryps in ,  we should like to  des igna te  t he  former  as 
b r a d y k i n i n  B (Bothrops),  as opposed  to  t he  la t ter ,  b r ady-  
kinin T ( trypsin) .  

Ve ry  soon in t he  course of the  pur i f ica t ion  procedure  
ou t l ined  in our  p rev ious  c o m m u n i c a t i o n  x, i t  became evi-  
d e n t  t h a t  severa l  t e s t  m e t h o d s  would have  to be used in 
o rde r  to charac te r i se  b r adyk in in  B and  to  d i f fe rent ia te  it  
more  accura te ly  f rom o the r  po lypep t ide s  ac t ing  on smoo th  
muscle  (isolated gu t  and  u te rus ;  b lood-pressure  response,  
etc.) .  

The  following is a sho r t  accoun t  of t he  pharmacologica l  
p roper t i e s  of t he  pu re s t  b r a d y k i n i n  B 2 p repa ra t ion  avail-  
able (CIBA 27 994-Ba). 

Methods. Tests were performed on the following isolated organs: 
A) 1. Terminal guinea-pig ilemn suspended in Mg-free Tyrode ; bath 

volume: 20 ml; 
2. Rat colon suspended in deJal6n's fluid; bath volume : 20 ml; and 
3. Rat uterus suspended in de Jal6n's fluid; bath volume: 20 ml. 
In addition, the preparation was tested in vivo as follows: 

B) 1. Blood-pressure (bl' pr') of the cat anaesthetised with Dial- 
urethane (DiaI-CIBA ®, 30 mg/kg i. p. and 30 mg]kg s. c.); 

2. BI' pr' of the rabbit anaesthetised with urethane "(1,5 g/kg, ad- 
ministered intravenously); and 

3. Bl' pr' of the cock anaesthetised with phenobarbital-sodium =- 
Luminal®-Na(180-200 mg/kg, administered into thepectoral muscle). 

C) Bradykinin B was also injected intracutaneously in varying 
local concentrations (0-001-0-3 y.g) into the dorsal skin of male albino 
guinea-pigs which had been injected beforehand intravenously with 
'Pontamine '®, Sky Blue 6 BX (5% in saline; 0.l mlll00 g body 
weight). Dye extravasation was nmasured in flaps of reflected skin 
from animals sacrificed 30 min after intracutaneous administration 
of bradykinin B. 

caus ing  con t r ac t i ons  of the  isolated guinea-pig  i leum or 
the  r a t  colon. 

In  all t h e  e x p e r i m e n t s  men t ioned  above  in § 1 to 3, 
b r a d y k i n i n  B caused con t rac t ions  of the  respec t ive  tes t -  
o rgan  which  differed f rom those  p ro d u ced  by  fas t -ac t ing  
subs t ances  such  as h i s t amine  or 5 - h y d r o x y t r y p t a m i n e  
(serotonin)  in t h a t  t h e y  s t a r t ed  wi th  a s h o r t  l a t ency  of 5 
to  15 sec and  reached  the i r  m a x i m u m  effect  only  a f te r  the  
s u b s t a n c e  h a d  been  in co n t ac t  w i th  the  respec t ive  t e s t -  
o rgan  for 30-120 sec. On the  whole, no not iceable  t achy-  
phy lax i s  or h y p o r e a c t i v i t y  were obse rved  w h e n  b r ad y -  
k in in  B was admin i s t e r ed  every  8 TM rain and  washed  out  
a f t e r  t he  con t r ac t i on  had  reached  i ts  m a x i m u m .  In  addi-  
t ion,  i t  was  no ted  t h a t  ne i the r  a t rop ine  su lpha te  nor  
m e p y r a m i n e  in final  co n cen t r a t i o n s  of 1 × 10 -s caused  a n y  
apprec iab le  r educ t ion  in the  con t rac t i l e  response  of the  
gu inea-p ig  ileum. B r a d y k i n i n  B thus  d isp layed  an ac t iv i ty  
wh ich  was descr ibed  in 1938 by  FELDBERG and  KELLA- 
WAY as typ ica l  of so-called ' s low-reac t ing  st~bstances'  
' S R S ' 5 .  

B : On the  b lood-pressure  of the  anaes the t i s ed  cat ,  rab-  
bit ,  and  cock, purif ied b r a d y k i n i n  B d i sp layed  the  follox~- 
ing ac t iv i t ies  : 

1. In  b o t h  the  ca t  and  the  rabbi t ,  b r a d y k i n i n  B ac ted  
as  a depresso r  subs t ance  in dosages  s t a r t i n g  f rom 10 to  
30 ng /kg ;  in doses  of 30-100 ng/kg depressor  reac t ions  of 
20-50 mm.  Hg  were ob ta ined  in bo th  species and  las ted 
f rom 1-5 min.  

2. In  the  cock, dosages  of 10 n g - 3  ~g/kg of b13 did no t  
cause any  apprec iab le  a l t e ra t ion  in the  bl '  p r ' ,  in spi te  of 
t he  fact  t h a t  in t he  same an imal  P i t ress in® or angio-  
t ens in  ( syn the t ic  hype r t ens in ,  CIBA) caused  depressor  or 
pressor  responses  in dosages  of 0-3 I. U. or  1 vg/kg respec-  
t ively .  An ex amp l e  of th is  behavk lu r  of t he  cock 's  b l ' p r '  
in response  to i .v.  ad mi n i s t r a t i o n  of Pi t ress in®,  s y n t h e -  
t ic ang io tens in ,  and  b13 is i l lus t ra ted  in t he  following 
Figure .  

C: Admin i s t e r ed  i n t r acu t aneous ly  in guinea-pigs  which  
had  been  p r e - t r e a t e d  wi th  P o n t a m i n e ® ,  b r adyk in in  t3 
caused  ex t r av as cu l a r  leakage of c i rcula t ing  dye  when  given 

Effect of wlrious tx)lypeptides on the arterial blood- 
pressure of the cock (body weight: 2.4 kg, anacsthe- 

tised with Lmninal®'-Na, 200mg/kg, i. m.). 

At arrows numbered 1-8, the following substances or 
solutions were injected intravenously: 1) 1.0 ml phys- 
iological saline; 2) hypertcnsin, o.3 y.g/kg; 3) brady- 
kinin B, 1.3[.tg]kg; 4) hypertensin,  l-0~g/kg; 5) brady- 
kinin B, '2.6 [/.g/kg; 6) vasopressin (Pitrcssin®), 0.4 I. 
U./kg; 7) hypertensin, 1-0 y.g/kg; 8) bradykinin B, 

2-6 [~g/kg, 

N.B. There is a 5-rain interval between the end of the 
upper tracing and the beginning of the lower tracing. 

Results .  A: 1. The isolated t e rmina l  guinea-pig  i leum 
c o n t r a c t e d  upon  add i t i on  of b r a d y k i n i n  B in final concen-  
t r a t i ons  as low as 1 to  3 × 10 -1~ (g/ml), i.e. 1 to  3 ng/ml .  

2. The isolated r a t  colon p roved  s l ight ly  less sensi t ive  
to  b r a d y k i n i n  B (bB) t h a n  the  guinea-p ig  i leum inasmuch  
as  concen t r a t i ons  of 5-10 -~* to  1 × 10 -H caused  con t rac -  
t ions  of t he  r a t  o rgan  which  were q u a n t i t a t i v e l y  a b o u t  
equa l  to  t he  c o n t r a c t i o n s  el ici ted by  s y n t h e t i c  angio- 
t ens in  a,4 in concen t r a t i ons  of 1-3 × 10 -s. 

3. The isolated r a t  u t e rus  r e sponded  to  concen t r a t i on s  
of b B  even  lower ' - - roughly  10 t imes  l o w e r - - t h a n  those  
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in  local c o n c e n t r a t i o n s  of 0.03-0-01 ~g (con ta ined  in 0-1 ml  
phys io logica l  saline).  Thus ,  b r a d y k i n i n  B p r o v e d  v e r y  ac- 
t i ve  in  caus ing  inc reased  cap i l l a ry  p e r m e a b i l i t y  in  t h e  
guinea-p ig .  L a c k i n g  a n y  d i r ec t  c o m p a r i s o n  on  t h e  v e r y  
s ame  t e s t  o b j e c t  b e t w e e n  b B  and ,  for example ,  MILES' per-  
m e a b i l i t y  f ac to r  (PF/Di l )  ~, or t h e  m e d i a t o r s  desc r ibed  b y  
SPECTOR a n d  WILLOUGHBY 7 no  c o m p a r i s o n  is y e t  possible  
b e t w e e n  t h e  p e r m e a b i l i s i n g  a c t i v i t y  of e i t h e r  s u b s t a n c e .  

The authors are indebted to Miss E. HEITZ and Miss C. ZUBER for 
their valuable technical assistance during these experiments. 

R.  JAQuEs a n d  14. MEIER 

Pharmazeutische A bteilung der C I B A A ktiengesellscha/t , 
Basel, June 13, 1960. 

Zusammen/assung 

D i e  p h a r m a k o l o g i s c h c n  Ef fek te  (in vitro u n d  in vivo) 
eines d u r c h  E i n w i r k u n g  y o n  Sch l angeng i f t  (Bothrops 
~araraca) a u f  R i n d e r p l a s m a  e r h a l t e n e n ,  r e i n e n  B r a d y -  
k in ins  (B) w e r d e n  besch r i eben .  

Post  M o r t e m  Increase  of 5 - H y d r o x y t r y p t a m i n e  
in Rat Brain after 

5 - H y d r o x y t r y p t o p h a n  A d m i n i s t r a t i o n  

I n  severa l  a n i m a l  species  in jec t io  n of 5 - h y d r o x y t r y p t o -  
p h a n  (5HTP)  causes  a n  inc rease  of 5 - h y d r o x y t r y p t a m i n e  
(5HT) in t he  b r a i n  w h i c h  can  be  e n h a n c e d  b y  p r e t r e a t m e n t  
w i t h  m o n o a m i n e  ox idase  i nh ib i t o r s ,  e. g. i p ron i az id  1-4. 
Th i s  5 H T  a c c u m u l a t i o n  ha s  b e e n  a t t r i b u t e d  to  t h e  f ac t  
t h a t  5 H T P  eas i ly  p e n e t r a t e s  t h e  b r a i n  in  w h i c h  deca rb -  
o x y l a t i o n  occurs.  I n  p resence  of g r e a t  a m o u n t s  of 5 H T P  
t h e  f o r m a t i o n  of 5 H T  p r o b a b l y  exceeds  i t s  c a t a b o l i s m  so 
t h a t  t he  a m i n e  a c c u m u l a t e s .  Th i s  is p a r t i c u l a r l y  t h e  case  
w h e n  MAO is b locked.  

I n  t h e  p r e s e n t  p a p e r  i t  is s h o w n  t h a t  5 H T P  i n d u c e d  in-  
crease  of 5 H T  in  b r a i n  does  n o t  occur  in vivo oi~ly b u t  st i l l  
c o n t i n u e s  a f t e r  d e c a p i t a t i o n .  

Methods. Male W i s t a r  r a t s  f a s t i ng  for  16 h a n d  we igh ing  
60 to  80 g were  d e c a p i t a t e d  30 m i n  a f t e r  i. p. i n j ec t i on  of 
75 m g / k g  DL-5HTP.  P a r t  of t h e  a n i m M s  rece ived  100 rag /  
kg  ip ron iaz id  (i .p.) 161/2 h before  5 H T P .  T h e  b r a i n s  were  
homogen i zed  in 0.1 n HC1 e i t h e r  i m m e d i a t e l y  a f t e r  k i l l ing  
( shor tes t  i n t e rva l160  sec) or  a f t e r  t he  fol lowing p rocedure s  : 
(a) S to rage  of seve red  skul ls  a t  r o o m  t e m p e r a t u r e  a n d  

37°C in  c losed w e t  c h a m b e r s  for 1], t o  4 h.  
(b) S to rage  of whole  b r a i n s  r e m o v e d  i m m e d i a t e l y  a f t e r  

k i l l ing  in 0.1 n HC1 a t  r o o m  t e m p e r a t u r e  for  2 h. 
(c) D r o p p i n g  of t h e  skul ls  in to  l iqu id  n i t r o g e n  i m m e d i a t e l y  

a f t e r  d e c a p i t a t i o n ,  r e m o v a l  of t h e  f rozen b r a i n s  in  t h e  
cold r o o m  a n d  h o m o g e n i z a t i o n  in ice cooled 0-1 n HC1. 

An ima l s  n o t  t r e a t e d  w i t h  5 H T P  se rved  as cont ro ls .  
5 H T  was  d e t e r m i n e d  b y  a s p e c t r o p h o t o f l u o r o m e t r i c  me-  
t h o d  s. 

Results. (1) T h e  5 H T  c o n t e n t  of r a t  b r a i n  was  signif i-  
c a n t l y  h i g h e r  a f t e r  5 H T P  i n j e c t i o n  t h a n  in n o r m a l  ani -  
mals .  The  inc rease  of 5 H T  a m o u n t e d  to  63 :h 5% if t h e  
skul ls  were  d r o p p e d  i l i to  l iqu id  n i t r o g e n  or  to  59 4- 7 %  
in b r a i n s  t a k e n  o u t  a t  r o o m  t e m p e r a t u r e  a n d  h o m o g e n i z e d  
i m m e d i a t e l y  a f t e r  kil l ing.  T h e  d i f fe rence  is no t  s ign i f i can t  
(p 2> 0.05). I p r o n i a z i d  p r e t r e a t m e n t  e n h a n c e d  t h i s  5HT]? 
i n d u c e d  5 H T  inc rease  s ign i f i can t ly  (p < 0.01), (Figure ,  
t i m e  0). 

(2) I f  t h e  seve red  skul ls  were k e p t  a t  37°C before  h o m o -  
gen i za t i on  a f u r t h e r  c o n t i n u o u s  5 H T  rise in b r a i n  oc- 
cur red .  Th i s  was  t h e  case in  a n i m a l s  w i th  a n d  w i t h o u t  

ip ron iaz id  p r e t r e a t m e n t  before  a d m i n i s t r a t i o n  of 5 H T P .  
S to r ing  of t h e  skul ls  a t  r o o m  t e m p e r a t u r e  h a d  a s imi la r  
b u t  s o m e w h a t  less effect  (Figure) .  

(3) B r a i n s  of co n t ro l  a n i m a l s  w i t h o u t  a n y  t r e a t m e n t  
k e p t  for 2 h a t  37°C showed  a s ign i f i can t  5 H T  decrease  
d u r i n g  t h e  f i r s t  ha l f  h o u r  as c o m p a r e d  w i t h  n o r m a l  b r a i n s  
h o m o g e n i z e d  i m m e d i a t e l y  a f t e r  d e a t h .  I n  a n i m a l s  o n l y  
p r e t r e a t e d  w i t h  ip ron iaz id  i n c u b a t i o n  of t h e  b r a i n s  for  
2 h a t  37°C caused  no  s ign i f i can t  c h a n g e  in t h e  5 H T  con-  
t e n t  (Table) .  
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Post  mortem increase of 
5HT in brain of rats 
treated with 75 mg/kg 
5 - hydroxytryptophan 
i.p. 1[2 h before death. 

Abscissa. Time in h 
after decapitation. 0 ti- 
me = immediate remo- 
vM and homogeniza- 
tion after decapitation. 
Ordinate. Percentage 
5HT increase as com- 
pared with controls (C) 
not pretreated with 

5 I-tTP. 

Q) ...... O No treatment with iproniazid. Storage of skulls at 37°C. 
Q) ..... O i.p. injection of 100 mg/kg iproniazid 16l]z h before death. 

Storage of skulls at 37°C. 
O ..... O No iproniazid treatment. Storage of intact brains in 0.1 n 

HC1 at room temperature. 

Each point represents average of 8-10 single values wit h standard error. 
5 HT of 32 control rats (C) amounted to 0.5~ =[: 0.02/tg/g fresh 

weight of brain. 

Nopre eatmn 1100  180   821o3 
Iproniazid pre t rea tment  1 0 0 ± 4  98 4- 8 ~] ~ 2  

5 HT content in % of normal brains at various intervals after death. 
Incubation of intact brain at 37°C. 100 mg]kg iproniazid were 
administered i .p.  16 h before decapitation. Each figure represents 
the average value of 6 experiments with standard error. Brains re- 
moved immediately after decapitation (time 0) served as controls. 
The underlined values are significantly different from control values 

(p < 0.01). 
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