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Contact act ivat ion of the k a l l i k r e i n - k i n i n  s y s t e m  by kaolin and act ivat ion of p l a smin  by 
s t r ep tok inase  can take place  in rabbi t  blood p l a sma .  P r e l i m i n a r y  b r i e f  t r ea tmen t  of p l a s m a  
with ch lo ro fo rm r e m o v e s  the fac tor  which inhibits both these act ivat ion p r o c e s s e s .  
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Contact between native human blood p l a s m a  and kaolin leads to the format ion  of kal l ikrein [8]. This 
r eac t ion  lay at the bas is  of a method of determining the s ta te  of the k a l l i k r e i n - k i n l n  s y s t e m  of p l a s m a  in  
var ious  s ta tes  of the body [1, 2, 8]. 

The spec i f ic i ty  of contact  act ivat ion of rabb i t  blood p l a s m a  was invest igated and methods of quanti ta-  
t ive es t imat ion  of the s ta te  of the ka l l ikre in  s y s t e m  in these animals  were  evaluated.  

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

Citrated human, r a t ,  and rabb i t  blood p l a s m a ,  taken under conditions excluding contact with the glass  
su r face ,  and then immedia te ly  f rozen  to -20~ was used. The p l a s m a  was ac t ivated with kaolin and s t r e p -  
tokinase as descr ibed  e a r l i e r  [2]. T r e a t m e n t  of the p l a s m a  with ch lo ro fo rm was c a r r i e d  out at 4~ by 
shaking equal volumes of p l a s m a  and ch loroform.  To study the e s t e ro ly t i c  act iv i ty  of the p l a s m a  when ac t i -  
vated with kaolin or  (and) s t rep tok inase ,  BAEE was used as the subs t r a t e  [1, 2]. Kinin- forming act ivi ty was 
invest igated in blood p l a s m a  incubated with kaolin in the p r e s e n c e  of o-phenanthrol ine  (2 �9 10 -4 M). Samples 
were  fixed with an equal volume of 4% CH3COOH and, a f te r  neutra l izat ion,  they were  tes ted  on a segment  of 
guinea pig intest ine against  s tandard  bradykinin.  Fibr inolyt ic  act ivi ty  was tes ted  on,fibrin pla tes  [4]. The 
a r e a  of the zones of lys is  was calculated by the equation." 

s ~ aab, 

where  a and b a re  the radi i  of the zone of lys is .  

The following reagen t s  were  used.- BAEE (N-benzoy l - l - a rg in lne -e thy l  e s t e r  hydrochlor ide) ,  Reanal ,  
Hungary; s t r ep tok inase ,  S t rep tase ,Behr ingwerke ,  West  Germany;  SBTI (soy bean t ryps in  inhibitor),  Reanal ,  
Hungary; LBTI (lima bean t ryps in  inhibitor),  Nutri t ional  Biochemicals  Corporat ion,  USA; o-phenanthrol ine,  
Chemapol,  Czechoslovakia;  b radyk in in t r i ace ta t e ,  Sandoz, Switzerland; contr ieal ,  Germed,  VEB Arzne imi t t e l -  
werk ,  Eas t  Germany .  

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

Brief  contact between human and r a t  c i t ra ted  p l a s m a  and kaolin led to a rap id  inc rease  in BAEE- 
e s t e r a s e  act ivi ty;  the maximal  effect  was obse rved  at the f i r s t  minute of incubation (Fig. 1). By the 5th- 
20th minute act ivi ty  was reduced  by blocking of the enzyme by inhibitor [8, 9]. So far  as rabbi t  p l a s m a  is 
concerned,  its a r g i n i n e - e s t e r a s e  act ivi ty  r eached  the m a x i m u m  only af ter  3-5 rain of incubation. These 
obse rva t ions ,  as a f i r s t  approximat ion,  agree  with those of Paskhina  and Gurtovenko [3], who found no con- 
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TABLE 1. 
by Kaolin and Streptokinase (M =~ In) 

Quantity of BAEE hydrolyzed (in pmoles/ml 

Experimental conditions 

Effect of Chloroform on B A E E - E s t e r a s e  Act ivi ty  of Rabbit  P l a s m a  Act ivated 

)lasma/h) 
without chloroform plasma + chloroform plasma + chloroform 

(1 rain) (120 rain) 

Control 
Plasma-~rkaolin (incubation 1-5 rain) 
Plasma Jr*kaolin (ineu}mtion 20 rain) 
Plasma + streptokinase 

(10 O00 units/ml) 

20,65_+ 5,5 
42,2_ + 6,36 5" 

20,62+ 2,42 

33,8+3,171" 

22,50+_+_ 2,42 
86,25+_ 10,00, 
43,57_+ 8,30 

68,40_+ 4,25" 

69,25_+ 18,80 
127,50_+ 22,00. 
109,00_+ 4,26 

* Maximum of act ivi ty at 1st minute of incubation. 
~f Maximum of act ivi ty at 5th minute of incubation. In each  case  4-6 s amples  of p l a s m a  
tes ted.  
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Fig. 1. Dynamics of B A E E - e s t e r a s e  act ivi ty  of animal  
and human blood p l a s m a  on act ivat ion with kaolin (25~ 
1) human p l a s m a ,  2) r a t  p l a s m a ,  3) rabbi t  p l a sma .  
Absc i s sa ,  t ime  of act ivat ion of p l a s m a  by  kaolin (in min); 
ordinate ,  quantity of BAEE hydrolyzed (in p m o l e s / m l  
plas  ma/h) .  

Fig. 2. Bradykinin fo rmat ion  in rabb i t  and r a t  p l a s m a  
during act ivat ion by kaolin: 1) rabbi t  p l a s m a  +kaolin,  2) 
rabb i t  p l a s m a + c h l o r o f o r m  (1 ra in)+kaol in  (1 rain), 3) r a t  
p l a s m a  +kaolin (1 rain). Absc i s sa ,  incubation of p l a sma;  
ordinate ,  quantity of bradykintn  (in p g / m l  p lasma) .  

tac t  act ivat ion or subsequent  kinin fo rmat ion  in rabb i t s .  Never the less ,  rabbi t  p l a s m a  is known to contain 
Hageman ' s  fac tor ,  p reka l l ik re in  ac t iva tor ,  and p reka l l ik re in ,  and s eve ra l  worke r s  have pur i f ied  them and 
studied the i r  p rope r t i e s  [5-7, 11, 12]. 

Rabbit  p l a s m a  also  was inert  to s t rep tok inase  t r ea tmen t :  Whereas  the B A E E - e s t e r a s e  act ivi ty of hu- 
man blood is i nc reased  by s ix  to eight t imes  on the addition of s t rep tok tnase  [2], in rabb i t s  the s ame  dose 
of s t rep tok inase  inc reased  this act iv i ty  by only 60%; evidently p la smin  fo rmat ion  under the influence of 
s t rep tok inase  is delayed in rabb i t  p l a sma .  

P r e l i m i n a r y  t r e a t m e n t  of rabbi t  p l a s m a  with ch lo ro fo rm for  1 rain cons iderably  inc reased  its BAEE- 
e s t e r a s e  act ivi ty  af ter  contact  with kaolin (Table 1); the ac t iv i ty  r e ached  a m a x i m u m  in this case  a f te r  only 
1-3 rain of incubation. During prolonged (120 min) t r e a t m e n t  of r abb i t  p l a s m a  with ch lo ro fo rm the or iginal  
act ivi ty  inc reased  by 3.5 t i m e s .  On subsequent  contact between this p l a s m a  and kaolin, additional e s t e r a s e  
act ivi ty  was exhibited; this act iv i ty  ag reed  quanti tat ively with that found af ter  b r i e f  incubation with ch loro-  
f o r m  andkaolin.  The effect  of inhibitor (incubation with kaolin for  20 rain) was reduced  under these c i r c u m -  
cumstances .  The B A E E - e s t e r a s e  ac t iv i ty  of c h l o r o f o r m - t r e a t e d  rabbi t  p l a s m a  was inc reased  threefo ld  af-  
t e r  t r e a t m e n t  with s t rep tok inase  also.  
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Fig. 3. Dynamics of B A E E - e s t e r a s e  act ivi ty  of rabbi t  
blood p l a s m a  ( t reated with ch lo ro fo rm for  1 rain) during 
a l t e rna te  act ivat ion with kaolin and s t rep tokinase :  1) 
or iginal  p l a s m a  +ch lo ro fo rm,  2) or iginal  p l a s m a  +ch lo ro -  
f o r m  +kaolin (5 rain), 3) or iginal  p l a s m a  +ch lo ro fo rm + 
s t r ep tok inase  (5 rain), 4) or iginal  p l a s m a  +ch lo ro fo rm + 
kaolin (5 rain) +s t rep tok inase  (5 rain), 5) original  p l a s m a  + 
c h l o r o f o r m + s t r e p t o k i n a s e  (5 ra in)+kaol in  (5 rain); Values 
of M • m f r o m  nine expe r imen t s  a r e  given. Ordinate,  quan- 
t i ty  of BAEE hydrolyzed (in p m o l e s / m l  p l a sma /h ) .  

Consider ing that Hageman ' s  fac tor  and its f r agmen t  (prekal l ikre in  act ivator)  in the rabbi t  do not 
p o s s e s s  B A E E - e s t e r a s e  act ivi ty  [12], an a t tempt  was made to dist inguish between kal l ikre in  and p la smin  
arginine e s t e r a s e s .  By moni tor ing kinin fo rmat ion  (Fig. 2), a marked  effect  of p r e l i m i n a r y  t r ea tmen t  of 
rabb i t  p l a s m a  with ch lo ro fo rm was demonst ra ted .  However ,  the r a t e  and degree  of kinin fo rmat ion  in ka-  
o l in-ac t iva ted  p l a s m a  was s t i l l  cons iderably  higher in the case  of r a t s .  The resu l t s  of the exper iments  on 
f ibrin pla tes  showed that if rabbi t  p l a s m a  was t r ea t ed  with kaolin or with ch lo ro fo rm and kaolin, no f ib r in -  
olytic act ivi ty  was p re sen t  in the s ample s .  However,  in s amples  f i r s t  t r ea t ed  with ch lo ro fo rm and then ac -  
t ivated with s t rep tok inase ,  l a rge  zones of lys is  were  found (S=188-282 ram2). Contr ical  and SBTI l a rge ly  
or  comple te ly  inhibited the a r g i n i n e - e s t e r a s e  act ivi ty  of rabbi t  p l a s m a  t r ea t ed  with ch lo ro fo rm and kaolin. 
An inhibitor blocking p la smin  but not kal l ikre in  act ivi ty,  LBTI had a much weaker  action. However ,  the 
r e su l t s  of the exper imen t s  with inhibitors var ied  cons iderably  depending on the concentrat ion of the inhibi-  
tor ,  the initial level  of B A E E - e s t e r a s e  act ivi ty,  the incubation t e m p e r a t u r e ,  and so on. In exper iments  with 
a l t e rna te  act ivat ion of r abb i t  p l a s m a  with kaolin and s t rep tok inase  (Fig. 3), act ivat ion of p l a s m a  t r ea ted  
with ch lo ro fo rm and kaolin was shown to have no effect  on the subsequent  action of s t rep tokinase  (and vice 
ve r sa ) .  

It  can be concluded f r o m  these  resu l t s  that arginine e s t e r a s e ,  act ivated by ch lo ro fo rm and kaolin, is 
chiefly kal l ikrein,  whereas  that ac t ivated by ch lo ro fo rm and s t rep tok inase  is chiefly p lasmin .  These  r e -  
sul ts  provide  a much more  accura te  bas i s  for  developing methods of investigating the level  of p reka l l ik re in ,  
p lasminogen,  and the inhibitors of these  enzymes  f r o m  changes in the arginine e s t e r a s e  act ivi ty in rabb i t  
blood p l a sma .  The r e s u l t s  indirect ly  conf i rm the p r e s e n c e  of a functional connection between the kal l ikrein 
and p la smin  s y s t e m s  of the blood at the level  of Hageman ' s  fac tor  [10]. Br ief  t r e a t m e n t  of rabbi t  blood 
p l a s m a  with ch lo ro fo rm probab ly  r e m o v e s  the fac tor  common to the kal l ikrein and p l a smin  sy s t ems  which 
inhibits contact  activation. 
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