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Experiments  on rats  (by the method of fibrinolysis maeroautography) have shown that the lungs and 
kidneys contain the grea tes t  amount of plasminogen act ivator .  Definite fibrinolytie activity is also mani-  
fested by the adventitia of the aor ta  and the intima of the vena eava and pulmonary a r t e ry .  The intima of 
the aor ta  has a lower content of plasminogen act ivator .  Liver  and spleen t issue is inactive. The presence 
of f ibrinolysis  inhibitors in the l iver  and in the media of the aor ta  has been demonstra ted.  

Very little is known of thef ibr inolyt ic  proper t ies  of organs and t issues of albino rats .  Permin  [61, 
Albreehtsen [2], and War ren  [9] give b r ie f  details of the fibrinolytie activity of some organs of these ant-  
mals .  These workers  used methods giving information about plasminogen inhibitor only or  the total f ibrino- 
lytic effect without distinction between the separate  components of the fibrinolytie sys tem.  

The objects of the present  investigation were ,  f i rs t ,  to determine the fibrinolytie activity of the most  
important  internal organs and t issues of healthy ra ts ,  and second, to make a separate  study of their  plasmin 
and plasminogen act ivator  and proaet ivator  content~ 

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

The method of f ibrinolysis macroautography,  based on the fibrin film technique [3], was used. This 
semiquantitative method can be used to determine the content of f ibrinolytically active substances in the 
t i ssues .  Thin pieces of equal shape and size were excised f rom the test  t issue washed free f rom blood 

wi th  cold physiological saline. Vessels  and t issue membranes  were placed on chemical ly pure filter paper 
and cut together with it into squares  about 9 mm 2 in area .  The samples were placed on films of unheated 
bovine fibrin. Lysis  of these fi lms can take place through the intervention of plasmin and (or) plasminogen 
act ivator  (bovine fibrin always contains plasminogen as an impurity).  To detect plasmin alone, fibrin freed 
from plasminogen by heating to 85 ~ for 45 rain was used [51. To detect plasminogen proaet ivator ,  100-1000 
units s t reptokinase was added to the fibrinogen solution before clotting. The resul ts  were read after  incuba- 
tion for 18 h at 37 ~ The size of the zones of f ibrinolysis was expressed conventionally in points. Part ia l  
lysis beneath the t issue sample (not completely through the film) was denoted as • complete lysis  of fibrin 
beneath the sample and around it for 2-3 mm was denoted by 1 point (+), l a rge r  areas  of lysis  by 2 and 3 
points (++ and +++), and absence of lysis  by (-) .  

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

The highest fibrinolytic activi ty was found in the lung t issue of the rats (Table 1). Its content of plas-  
minogen act ivator  was ve ry  high, and that of plasmin low. In the kidney, the medulla showed high activity. 
In the capsule of the kidney comparat ively  little of the substances activating f ibrinolysis  were present ,  
while in human kidney the highest content of plasminogen act ivator  is found in the capsule [4]. 

A definite fibrinolytic effect was given by the serous  membrane and fascia of the skeletal muscles .  
They contained no plasmin,  but plasminogen act ivator  was consistently discovered.  

In the aorta ,  the adventitia possessed  marked fibrinolytic activity. The media did not contain plasmin-  
ogen ac t ivator  but, converse ly ,  substances inhibiting fibrinolysis were found in it. These were demon- 
s t ra ted by the absence of fibrinolytic action of the adventitia if pre l iminar i ly  ground in a mor t a r  with a 
small  quantity of media f rom the same aorta .  A sample of aor ta  consist ing of adventitia and adjacent parts  
of the media, if placed on a fibrin film beneath t issue of the media, exhibited lower fibrinolytic activity than 
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TABLE i. Fibrinolytic A c t i v i t y  of  Rat  T i s s u e s  

No. of Hea ted  Unhea t ed  F i b r i n  wi th  
T i s s u e  i n v e s t i g a t e d  

c a s e s  f i b r i n  f i b r i n  s t r e p t o k i n a s e  

17 4- +++ +++ Lung 

Kidney  
Medul la  
Cortex 

Kidney capsule 

Fascia of muscles 

P l e u r a  
P e r i c a r d i u m  
P e r i t o n e u m  
Vena cava  
I n t i m a  

A d v e n t i t i a  
P u l m o n a r y  a r t e r y  

15 
15 

4 
12 

9 

9 
I0 

18 
17 

I n t i m a  
A d v e n t i t i a  
A o r t a  

I n t i m a  
Media  
A d v e n t i t i a  

B r a i n  
G r a y  m a t t e r  
Whi te  m a t t e r  

L y m p h  g l and  
A d r e n a l  
Myo ca rd  ium 

S k e l e t a l  m u s c l e  
L i v e r  
Sp l een  
Whole  b l o o d  
Blood  p l a s m a  
Eug lobu l in s  o f  b l o o d  p l a s m a  

14 4. 
12 4- 

33 
5 

26 

9 
8 
8 
7 

17 
17 
12 
10 
20 
20 
20 4- 

+ 

+ 

+ 

4- 

+ 

4- 

+ 

+ 

+ 

4- 

+ 

+ 

+ 
+ 
+ 
+ 
+ 

4. 

+ 

+i- 

+ 

+ 

+ 

+ 

+ 

4, 

4. 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

4. 

+ 

i f  a p p l i e d  on the f i b r i n  benea th  a d v e n t i t i a .  Th i s  a l s o  i n d i c a t e d  tha t  the  m e d i a  of the a o r t a  con t a in s  agen t s  
inh ib i t ing  f i b r i n o l y s i s .  The i n n e r  (endothe l ia l )  s u r f a c e  of  the  a o r t a  e x h i b i t e d  f i b r i n o l y t i c  a c t i v i t y ,  but  
w e a k e r  than  the a d v e n t i t i a .  Th i s  d i f f e r e n c e  m a y  be  due to the  fac t  tha t  the  i n t i m a  of the  r a t  a o r t a  i s  t e c h n i -  
c a l l y  d i f f i cu l t  to s e p a r a t e  f r o m  the m e d i a ,  so tha t  the  s a m p l e  of  i n t i m a  u s u a l l y  inc luded  t i s s u e  f r o m  the  
m e d i a  which could  have  inh ib i t ed  f i b r i n o l y s i s .  

The  con ten t  of p l a s m i n o g e n  a c t i v a t o r s  was  h i g h e r  in the  w a l l  of  the  i n f e r i o r  vena  cava  and ,  in p a r t i -  
c u l a r ,  of the  p u l m o n a r y  a r t e r y  than  in the  a o r t a ,  and  in t h e s e  two v e s s e l s ,  m o r e o v e r ,  not  on ly  the  a d v e n t i t i a  
bu t  a l s o  the i n t i m a  e x h i b i t e d  high a c t i v i t y .  In c o n t r a s t  to the a o r t a ,  in w h o s e  wa l l  p l a s m i n  was  v e r y  r a r e l y  
d e t e c t e d  (and even  i f  i t  w a s ,  i t  was  p r e s e n t  only  in ne g l i g ib l e  t r a c e s ) ,  the  wa l l  of the  p u l m o n a r y  a r t e r y  con -  
t a i ned  a c t i v e  f i b r i n o l y t i c  e n z y m e  m o r e  f r e q u e n t l y  and in s o m e w h a t  h i g h e r  q u a n t i t i e s .  

P l a s m i n o g e n  a c t i v a t o r  was  found in the b r a i n ,  l y m p h  g land ,  and  a d r e n a l  t i s s u e s ,  and in s m a l l e r  
a m o u n t s  in the  m y o c a r d i u m  and s k e l e t a l  m u s c l e .  It was  not found in l i v e r  o r  s p l e e n  t i s s u e .  

S t r e p t o k i n a s e  had  no a p p r e c i a b l e  e f fec t  on the f i b r i n o l y t i c  a c t i v i t y  of the  r a t  t i s s u e s .  S a m p l e s  of t h e s e  
t i s s u e s  f o r m e d  iden t i ca l  zones  of  l y s i s  of  u n h e a t e d  f i b r i n  bo th  in the  a b s e n c e  o r  the  p r e s e n c e  o f  s t r e p t o k i n -  
a s e  in f i b r i n  f i l m s  (Table  1). 

The d i f f e r e n c e  b e t w e e n  the f i b r i n o l y t i c  a c t i v i t y  of  d i f f e r e n t  r a t  o r g a n s  m a y  be  due to d i f f e r e n c e s  in 
the  c o n c e n t r a t i o n  of  p l a s m i n o g e n  a c t i v a t o r .  Th i s  i s  the  u s u a l  e x p l a n a t i o n  g iven  of r e s u l t s  of ana logous  i n -  
v e s t i g a t i o n s  of the  t i s s u e s  of  o t h e r  a n i m a l s  and m a n  [1, 7,  81. H o w e v e r ,  a n o t h e r  i n v e s t i g a t i o n  is p o s s i b l e .  
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The contents not of act ivat ing subs tances ,  but of inhibitors of f ibr inolysis  may differ  in different  t i s sues .  
If a l iver  homogenate  is p r epa red  and mixed with homogenate  of lung t i ssue ,  the la t ter  loses  its high f ibr in-  
olytie act ivi ty .  Consequently,  the r a t  l ive r  contains l a rge  amounts  of ant if ibrinolyt ie  subs tances  capable  
of blocking the action of p lasminogen ac t iva tor .  The di f ference  between the f ibrinolyt ie  act ivi ty  of different  
organs  and t i s sues  may  perhaps  be  due to d i f ferences  in the content of f ibr inolys is  inhibi tors ,  and not only 
to d i f fe rences  in the level  of p lasminogen  ac t iva tor  which, indeed, may play a subordinate role .  
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