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The concentra t ion  of bradykinin  d is turbing pe rmeab i l i t y  i n 5 0 ~  of cases  (EDs0) is 1 �9 10 -11 g / m l  fo r  
r abb i t s ,  7 - 10 -~2 g / m l  for  g'tlinca pigs,  and 4 " 10 -8 g / m l  for r a t s .  The cuk'uaeous cap i l l a r i e s  r the rabbi t  
a r e  131,600 t imes ,  those of file guinea pigs 289,000 t imes ,  and those of the r a t  526 t imes  more  sensi t ive  to 
bradykinin  than to h i s t amine  (calculated on the bas i s  of mola r  proport ions)~ 

In 1958, Lewis [16] and l a t e r  other  w o r k e r s  [2, 71 20] suggested that kinins m a y  take par t  in t [ssuc r e -  
ac t ions ,  e spec i a l l y  ha. inf lammation.  Bradykinin  causes  the card ina l  s igns of inf lammation:  va sod i l a t a t i o n  
[12], an i nc rea se  in  c a p i l l a r y  p c r m e a b i l i t y  [8, 9, 11], pain [41, accumulat ion of lcukocytcs  at the si te of in- 
ject ion [17}, and s t imulat ion of phagocytos is  [18]. Severa l  investig-ations i~ave been made o~1 the cffcct  of 
b radykin in  on v a s c u l a r  p e r m e a b i l i t y  [5, 9, 13-2I ] .  However ,  the sens i t iv i ty  of the skin cap i l l a r i e s  of va r i -  
ous spec ies  of an imals  to bradykinin ,  the kininasc hc t iv i t j  of the skin,  and interact ion bctwcen kinins and 
h i s t amine  and o ther  m e d i a t o r s  st i l l  r ema in  incomplete ly  s tudied.  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out ou three  spec ies  of mdma l s :  30 male  Wis tar  r a t s  w e b b i n g  350,~20 g, 
40 guinea pigs of both sexes  weighing 430-520 g, and 40 male  chinchil la rabbi t s  aged 6 months and weighing 
2.7-3.3 kg or  aged 3 months  and weighing 1.8-2.1 kg. T h e  effect  of bradykinin,and h i s tamine  an cap i l l a ry  
p e r m e a b i l i t y  was studied by m e a n s  of the dye Evans '  blue.  F ive  minutes  af ter  injection of .4 solution of  the 
dye,  va r ious  doses  of bradykinin  o r  h i s tamine ,  made up in 0.1. ml  physiological  sat_the, were  in jcc tcd  ~iitra- 
d e r m a l l y .  The index of a d i s turbance  of cap i l l a ry  pe rmeab i l i t y  was the appea rauce  of a blue cotoratioia o f  a 
papule not l e s s  than 7 m m  in d i am e t e r  in the cour se  o f  10 min .  The duration of act ion of bradykin[t~ o r  
h i s t amine  on va scu l a r  pe rmeab i l i t y  was de te rmined  by Menkin 's  method [191. 

The r e s u l t s  obtained were  analyzed by the probi t  method as descr ibed  by Litchftcld and Wilcoxon and 
modif ied  by Roth [1]. Synthetic bradykinin  (Sandoz, Switzerland),  h i s tamine  hydrochtor ide  (R:i~,m P h a r m a -  
ceut ica l  Chemica l  Fac to ry) ,  and Evans '  bluc {Rcanal, Hun~,mry) were  used in the investigutton.  The h i s t -  
amine  was identical  in ac t iv i ty  with the p repa ra t ion  manufac tured  by the f i rm of G. Lawson {Eng[and). 

E X P E R I M E N T A L  R E S U L T S  

It was shown e x p e r i m e n t a l l y  that sma l l  concentra t ions  of bradykinin  (1 �9 10-11-1 - 10-10 g / m l  for r a b -  
b i t s  and guinea pigs and 1 �9 10 - r  g / m l  for  ra t s )  produced diffuse colora t ion of the papule without sha rp  
b o r d e r s .  Higher  concent ra t ions  of bradykintn (1 . 10-r-5  �9 10 -7 g / m l  for  rabbi ts  and guinea pigs and 2 �9 10 -6 
g / m l  for  r a t s }  produced apprec iab le  vasodi la ta t ion.  The blue colora t ion sp read  un i formly  to all  par t s  o f  the 
skin and the papule had wel l -def ined b o r d e r s .  With a fu r the r  inc rease  in concentra t ion (1 �9 10 ~5 g / m l  for  
r abb i t s  and 1 -  10 - r  g / m l  for  guinea pigs,  a papule with a white ischem[c center  and a blue bo rde r  was 
f o r m e d .  The v a s o c o n s t r i c t o r  act ion of the sens i t iv i ty  of the skin cap i l l a r i e s  to bradyktnin chosen ha the in- 
ves t iga t ion  was the concent ra t ion  (calculated f rom the graph in Fig.  1) causing a d is turbance of pcrn icabi l i ty  
in 50~t of c a s e s  (EDs0). EDs0 of bradykinin for rabbi t s  was found to bc 1 - 10 - l j  g / m l  (3 - t0 - i2 -4  . 10 - I '  
g / m l ) ,  fo r  guinea pigs 7.3 - 10 -12 g / n i l  (3.2 �9 10-Iz-16.8 - 10 -is g / m l ) ,  and for  ra t s  4 - 10 -8 g / m l  (1.9 
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Fig. 1. Action of b rad~ in i n  on 
permeabi l i ty  of skin capi l lar ies  
of a guinea pig (1), rabbits  (2), 
and ra t  (3). Here and in Fig.  2, 
absc issa :  neg-ativc log of con- 
centration; ordinatc:  probits .  

:I ,S,  t(y 
f i , __ ! 
8 7 6" 5 

Fig.  2. Action of his ta-  
mine on permeabi l i ty  of 
skin capi l lar ies  of a guinea 
pig (t), rabbits  {2), and ra t  
(3). 

x 10-8-7.9 �9 10 -8 g / m l ) .  EDs0 of histamine for rabbits  was 
1.6 �9 10 -7 g / m l  (8 - 10-8-3.2 - 10 -? g / m l ) ,  for guinea pigs 
2.3 �9 10 -~ g / m !  (1.3 �9 10-7-4.1 �9 10 -7 g / m l ) ,  and for ra ts  
2.2 �9 10 -s g / m l  (1.6 - 10-c-3.1 - 10 -6 g / m l ;  Fig. 2). 

As Figs .  1 and 2 show, the d o s e - e f f e c t  curves  for hista 
mine and bradykinia were paral let  for alI species of animals 
{the paral lel  nature of the cm'vcs  was demonst ra ted  by the 
probit  analysis  method), so tt~'tt it was possible to compare  
the sensitiv,:ty of the skin capi l lar ies  to bradykinin and hista- 
mine.  EDs0 of his tamine for  rabbits  was 14,000 t imes grea te r  
than ED~0 of bradykinin,  i .e . ,  the skin capi l lar ies  of the rabbit 
were  14,000 t imes more  sensit ive to b r adyk~ in  than to his ta-  
mine .  EDs0 of histamine for guinea pigs was 30,900 t imes 
g rea te r  than ED~0 of bradykinin. When converted to molar  pro-  
port ions,  the sensi t ivi ty of the skin capi l lar ies  of rabbits was 
131,600 t imes ,  of guinea pigs 289,000 t imes ,  and of ra t s  526 
t imes  g rea te r  to bradykinin than to histamLne. 

The intensity of coloration was a s se s sed  by a four-point  
sys tem.  With an increase in the concentration of bradyk[nin 
the intensity of coloration increased proport ional ly only up to 
a cer ta in  l imit ,  amounting in rabbits to a concentrat ion of 
1.1 - 10 -~ g / m l .  In rats  the intensity of colorat ion rose  pro-  
port ionally to the increase in concentrat ion wi thinthe  range 
of concentrat ions tested up to 5 �9 10 -s g / m l .  

The speed with which dis turbances of permeabi l i ty  a rose  
af ter  injection of the various doses  of bradykinin was de ter -  
mined f rom the thne  of appearance of colorat ion of the papule 
af ter  injection of the mediator .  For  rabbits  and g-aLnea pigs, 
with an increasc  in b r a d ~ i n i n  concentration f rom 1 . 10 -11 to 
5 �9 I0  -~ g / m l  the t ime of appearance of colorat ion of the papule 
fell si~m~ificantly with ~ increase in concentration (Table !) .  
For  ra t s ,  within the range of concentrat ions tested up to 5 �9 10 -~ 
g / m l ,  the speed of disturbance of permeabi l i ty  rose  propor-  
t ionally to the increase  in dose.  

The dis turbancc of caPi l lary  permeabi l i ty  caused by 
bradykinin did not last long. For  rabbits the increase  in 
permeabi l i ty  after injection of bradykinin in a concentrat ion 
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of 1 �9 10 - T g / m l  pers i s ted  for 5-(1 rain. With an inc rease  inbvadykinin  concentrat ion to 5 �9 L0 -~ g, 'ml the 
durat ion of the distt~rbances of permeabi l i ty  i~creased l~.~ I 0 - l l  rain [or rabbits and 8-9 rain for guinea p~gs. 
For  r a t s ,  bradykinin in a eoncdntrat ion of 5 �9 10 -~ g / m l  caused a distut 'bance of Permeabi l i ty  which lasted 
a - t  rain. The shor t  ,.luration of the d is turbances  of cap i l l a ry  permeabi l i ty  can be explained by the Idgh 
kininase act iv i ty  of the skin. Histamine had a nmre  prolonged effect: in a concentrat ion of 1 " I0 -s g / m l  it 
i nc reased  pe rmeab i l i ty  in rabbits  for  20 rain, while in a concent ra t ion  of 1 ' 10 -'I g / m l  the effect  lasted 20 
m in. 

Rabbits aged 3 months were  tess  sensi t ive  to the action of the m e d i a t o r s .  

The invest igat ions revea led  high sens i t iv i ty  of the skin capi l la r ies  of rabbi ts ,  ~ t inea  pigs, and vats to 
bradykintn,  which dis turbed the cap i l l a ry  permeabi l i ty  when injected in t r ade rmal ly .  There  are  r epo r t s  in 
the l i t e r a tu re  descr ib ing  the re la t ive  act ivi t ies  of bradykinia  and his tamhm as media tors  of permeabi l i ty  
[6, 10, 151. The quanti tat ive d i f fe rences  between our r e su l t s  and those publislmd in the l i t e ra tu re  may  be 
explained b y  the fact  that we tool< as our c r i t e r i on  of action of bradykinin and his tamine the minimal  doses 
causing d is turbances  of cap i l l a ry  permeabi l i ty  in 50~ of c a se s .  The d is turbances  of e ap t l !a ry  permeabi l i ty ,  
which we judged f rom the speed of development  of colora t ion and the intensi ty of the color  of the papule 
r eached  a maximum when the brad~4dnin concentra t ion rose  to 1.1 �9 10 -6 g / m l ,  in agreement  with data in 
the l i t e r a tu re  [9]. All th ree  species  of animals  possess  hi,~*h kintnase act ivi ty.  Even when the bradykintn 
concent ra t ion  was increased  to 5 �9 10 -6 g / m l ,  the inactivation t ime,  judging front the duration of the dis-  
tu rbances  of cap i l l a ry  permeabi l i ty ,  was only 10 rain. The action of bradykinin had the shor tes t  durat ion in 
r a t s .  Our resu l t s  also indicate tlmt the r e sponse  of young animals  to h is tamine  and bradykinin is ira.perfect. 
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