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T h e  Effect of B r a d y k i n i n  on P e r m e a b i l i t y  of 
S k i n  B lood  Ve s se l s  

The  ab i l i ty  of i.c. admin i s t e red  b radyk in in  to  enhance  
the  pe rmeab i l i t y  of skin vessels has  been  es tabl ished b y  
several  inves t iga tors  X-L Studies  of the  effect  of kinins 
on blood vessels is of significance for unde r s t and ing  the  
pathogenesis  of in f lammat ion .  Therefore  we inves t iga ted  
the  compara t i ve  sens i t iv i ty  of skin vessels to  b radyk in in  
and his tamine,  du ra t ion  of thei r  action,  t a chyphy lax i s  
and the  possibi l i ty  of s u m m a t i o n  of these fac tors '  ac t ion  
on vessel permeabi l i ty .  

Materials and methods. E x p e r i m e n t s  were m a d e  on 60 
6-month-old  (2.7-3.3 kg) and  3-month-o ld  (2.1-2.7 kg) 
male  rabbi ts ,  36 male  Wis t a r  ra t s  (350-420 g) and  50 
guinea-pigs (350-520 g). F resh ly  p repa red  solut ions (0.1 
ml) of syn the t ic  b r adyk in in  s and h i s t aminehydroch lo r ide  
(Pharmaceu t ica l  Works ,  Riga,  U S S R ,  and  G. Lowson,  
England)  in saline were  in jec ted  i.c. in to  p rev ious ly  
shaved par t s  of the  an imal ' s  abdomen.  The  increase in 
blood vessel pe rmeab i l i t y  was control led  wi th  i.v. ad- 
minis te red  E v a n s  blue (20 mg/kg) .  

The  appearance  of blue pa tches  on the  skin more  t h a n  
7 m m  in d i ame te r  10 min  af ter  i.c. admin i s t r a t ion  of these  
solutions was t aken  as ev idence  of  b lood vessel pe rmea-  
b i l i ty  de rangement .  

Results. T h e  resul ts  were e v a l u a t e d  according  to  t he  
m e t h o d  of LITCHFI~LD and W l L c o x o ~  as modi f ied  b y  
!~OTH 9 

T h e  compara t i ve  sens i t iv i ty  of s ldn vessels to b rady-  
k inin  and  h i s t amine  was s tudied  in exper iments  on rab-  
bits, guinea-pigs and  rats.  Di f ferent  amoun t s  of b rady-  
kinin (from 1 × 10 -z2 to 5 × 10-~ g) and h i s t amine  (from 
5 × 10-? to 1 × 10 -4 g) were  in jec ted  i.c. in to  symmet r i ca l  
par ts  of abdomina l  skin. F i v e  rain la te r  E v a n s  blue was 
given i .v.  The  resul ts  are  summar ized  in Figures  1 and 2. 

Bradyk in in  admin i s t r a t ion  led to  d e r a n g e m e n t  of blood 
vessel pe rmeab i l i t y  in 50% of t he  cases (EDs0) in guinea-  
pigs, adu l t  r abb i t s  and  ra ts  a t  dosages of  7 × 10 -zs, 
1 × 10-z2 and  4 × 10 -°  g respect ively .  EDs0 for h i s t amine  
in guinea-pigs,  rabbi t s  and ra ts  p roved  to be  2 × 10 -s, 
1.6 × 10-s and 2.2 X 10 -~ g respect ively .  This  shows t h a t  
skin vessels of guinea-pigs,  rabbi t s  and rats  are  30,900, 
14,000 and 56 t imes  more  sensi t ive to  b radyk in in  t h a n  to  
h i s tamine  in te rms  of weight ,  and 290,000, 132,000 and  
520 t imes  on a mola r  basis. 

Skin blood vessels of young  rabbi t s  (3 m o n t h s  old) 
were  found to  be  less sensi t ive  to  b r adyk in in  and  hist-  
amine  t h a n  the  vessels of adults .  I n  m o s t  of t h e  young  
rabbi ts ,  t h e  d is turbances  of  b lood vessel pe rmeab i l i t y  
appeared  on ly  af ter  in jec t ions  of 1 × 10 -9 g b radyk in in  
and 3 × 10 -~ g of h is tamine .  

To de te rmine  the  dura t ion  of b radyk in in  effect  on t h e  
blood vessel permeabi l i ty ,  t he  solutions s tud ied  were  in- 
jec ted  i.c. a t  def ini te  t ime  intervals .  Af te r  t he  last  b rady-  
kinin inj ection, a solut ion of E v a n s  blue was admin is te red  
i.v. W e  found t h a t  the  d is turbances  caused by  b radyk in in  
do no t  last  long in spi te  of its h igh  ac t iv i ty .  The  enhance-  
m e n t  of rabb i t  and guinea-pig  b lood vessel pe rmeab i l i t y  
af ter  I X 10 -s g b radyk in in  in jec t ion  was ma in ta ined  for 
7-8 min .  I f  t h e  dose of b r adyk in in  was increased by  a 
factor  of 50, t he  pe rmeab i l i t y  increase was on ly  proIonged 
to  10-11 min  in rabb i t s  and  to  8-9  min  in guinea-pigs.  I n  
exper iments  on rats,  the  in jec t ion  of 5 × 10 -7 g of b r ady -  
kinin led to an  increased blood vessel pe rmeab i l i t y  of 
3-4 min  durat ion.  The  h i s t amine  effect  on blood vessel 
pe rmeab i l i ty  las ted longer. Af t e r  i.c. in ject ions  of hist-  
amine in doses of i × 10 -e and 1 × 10 -5 g, t he  increase of 
pe rmeabi l i ty  was observed  for 20 and 30 min.  

Special  exper iments  were made  to  s t udy  the  ab i l i ty  of 
blood vessels to  reac t  to  r epea ted  in ject ions  of b r adyk in in  
and h is tamine .  1 × 10 -B g of b radyk in in  in 0.05 ml  of 
saline was in t roduced  eve ry  30 min  dur ing  t h in to  t he  
corners  of a square  (2.5 × 2.5 cm) of r abb i t  abdomina l  
skin. The  same  exper imen t s  were m a d e  wi th  h i s tamine  
in t roduced  in doses of 1 × 10 -e, 1 × 10 -6 and 1 × 10 -* g 
eve ry  20 min  for a per iod of 1 h. Solut ions of E v a n s  blue 
were  in jec ted  i ,v.  a f ter  20, 30, 40 and 60 rain. I n  these  
exper iments ,  the  repea ted  in ject ions  of b radyk in in  caused 
an increase in blood vessel pe rmeab i l i ty  in all cases. I n  
con t ras t  to these  results,  the  d is turbances  of pe rmeab i l i t y  
in exper iments  wi th  h i s tamine  were observed  only in t he  
f irs t  30 rain. 

B radyk in in  and h i s t amine  as 2 na tu ra l  pe rmeab i l i t y  
factors  m a y  ac t  on the  vessels s imul taneously ,  Therefore  t he  
concer ted  effect  of b r adyk in in  and  h i s t amine  was s tud ied  
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Fig. 1. Effects of bradykiuiu on the skin blood vessel permeability 
of guinea-pigs (1), rabbits (2) and rats (3). 
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Fig. 2. Effects of histamine on the skin blood vessel permeability of 
rabbits (1), guinea-pigs (2) and rats (3). 
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in experiments on 6 rabbits. We determined the sensi- 
t iv i ty  of the animals to both substances previously. Then 
we used amounts of bradykinin and histamine which do 
not disturb the blood vessel permeability, mixed them, 
and injected them i.e. The summation of effects of both 
mediators was observed in these experiments (Figure 3). 

Discussion. The investigations confirmed the high sen- 
si t ivity of skin blood vessel permeabili ty of rabbits, 
guinea-pigs and rats to bradykinin 5,s. More pronounced 
differences between the sensitivity of blood vessels to 
bradykinin and histamine found in our experiments are 
probably explained by the fact tha t  we have taken for 
calculation the derangement of permeabili ty appearing in 
50% of the animMs. The blood vessel permeabil i ty de- 
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Fig. 3. Simultaneous actions of bradykinin and histamine on skin 
blood vessel permeability of rabbits. 

rangement  of short duration observed after the injections 
of bradykinin is in accordance with published data  1°. 
This mode of action of bradykinin appears to depend on 
high act ivi ty  of the skin kininase. But  our data  do not 
rule out  the possibility of the participation of kinin in the 
pathogenesis of inflammation where the conditions for 
continuous formation of kinins may exist. Lower sensi- 
t iv i ty  of vessels to histamine than to bradykinin and 
small taxyphylaxis  to bradykinin are serious argmnents 
favouring bradykinin as mediator  of inflammation. 

The observed summation of the effects of bradykinin 
and histamine on blood vessel permeabili ty appears to 
play an important  role in the first phase of inflammation 
where histamine is considered to be the main mediatorlL 

Zusammen/assung. Es werden quant i ta t ive  Vergleiche 
in 3 Spezies der Hautgef~ss-Empfindlichkeit  gegenfiber 
Bradykinin und Histamin angestellt. 
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D o e s  A c u t e  O b s t r u c t i o n  o f  t h e  C o m m o n  B i l e  D u c t  
P r o d u c e  D i s t e n s i o n  o f  t h e  R a t  B i l e  T r e e ?  

During short periods of obstruction of the common bile 
duct in rats biliary secretion apparently continues 1. This 
leads to a rising intrabiliary pressure which is ult imately 
stabilized by biliary leakage (regurgitation). Sudden 
release of obstruction at this t ime is immediately followed 
by a gush of bile which may be recorded with a biliary 
cannula and drop counter. The increased flow rate sub- 
sides to the basal rate in a few minutes. 

I t  is generally accepted tha t  the bile tree distends in 
response to increased pressure resulting from acute ob- 
struction, and tha t  the gush of bile seen on release of 
obstruction is due to the rapid ejection of stored bile 
produced by the elastic recoil of the distended bile tree. 
However, the suggestion has been put  forward tha t  in 
order to continue secreting against a raised pressure the 
hepatic cells must  accumulate extra substrate (i.e. accu- 
mulate  substances which drive the secretory mechanism) L 
Release of acute obstruction would be expected to pro- 
duce an increased secretory rate during the unloading of 
the excess substrate. This increased secretory rate could 
be wholly or part ly responsible for the temporary in- 
crease in flow rate observed on release of obstruction. 

The cause of this increased flow rate is of some impor- 
tance in the measurement of the distended capacity of the 
bile tree by the dye method described elsewhere 3. This 
method measures the volume of bile present in the tree 
(= capacity of bile tree) at  the t ime of injection of a mar- 

ker dye. The dye is injected i.v. and since its appearance 
in the collected bile is taken to indicate the arrival of bile 
secreted after the injection time, it follows that  secretion 
of bile in the t ime period between dye injection and dye 
secretion represents an error of the method resulting in 
over-reading of true capacity. With normal bile flow rates 
in rats this error is probably small 8 but  could be signifi- 
cantly large if the secretion rate approximated to the bile 
flow rate seen at the t ime of release of obstruction. 

The distensibility of the bile tree is important  in other 
studies too, as, for example, in recent investigations on 
the dual origin of bite in dogs 4. 

One approach to this problem is to measure the bile 
tree capacity at raised intrabiliary pressures under condi- 
tions allowing substrate unloading, and to compare the 
results with measurements made at the same pressure 
and with the same animal but  arranging matters so tha t  
substrate unloading cannot occur. 

In the first experiment the cannula exit  was kept at 
the level of the hilum of the liver and a side arm was at- 
tached to an adjustable constant level device which was 
set at  the desired height. The cannula exit  was obstructed 
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