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d i scarded ,  a n d  t he  p l a t e s  ca re fu l ly  r insed  once  or  twice  
w i t h  m e d i u m  before  be ing  r e t u r n e d  w i t h  f r e sh  m e d i u m ,  
t o  t h e  i n c u b a t o r .  L a r g e  p l a t e s  used  in  t h e  se lec t ion  p roce-  
d u r e  for  m y o b l a s t  cu l tu re s  a lso c o n s t i t u t e d  a v a l u a b l e  
source  of p u r e  cu l t u r e s  of m e s e n c h y m a l  cells, if ca re  was  
t a k e n  to  r inse  t h e m  befdre  r e t u r n i n g  t h e m  to  t h e  i ncuba -  
tor ,  in  o rde r  to  r e m o v e  al l  f loa t ing  m y o b l a s t s  19. 

Rdsumd. L a  p l u p a r t  des  cel lules m ~ s e n c h y m a t e u s e s  
p r6sen te s  d a n s  une  suspens ion  cel lu la i re  o b t e n u e  p a r  
t r y p s i n a t i o n  de cceurs de r a t s  n o u v e a u - n 6 s  s ' a t t a c h e n t  
a u  r6c ip ien t  de  cu l tu re  a v a n t  les m yob l a s t e s .  Ce t te  pro-  

p r in t6  es t  ut i l is6e p o u r  o b t e n i r  des  cu l t u r e s  con f luen t e s  
c o n t e n a n t  u n e  p r o p o r t i o n  61ev6e de  m y o b l a s t e s  act ifs .  
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Quantitation of Fibrinolytic Agents  Released in Tissue  Culture 

The  e n d o t h e l i u m  of c e r t a i n  vessels  c o n t a i n s  a p o t e n t  
f i b r ino ly t i c  a g e n t  z,* t h a t  is be l i eved  to  be  c o n t i n u o u s l y  
p r e s e n t e d  to  t h e  b l o o d s t r e a m  to  b r e a k  d o w n  f i b r i n  
depos i t s  a n d  t h e r e b y  p r e v e n t  t h r o m b o s i s  8,,. 

T i s sue  cu l tu re s  h a v e  b e e n  used  t o  i n v e s t i g a t e  t h e  
m e c h a n i s m  of t h i s  release.  S u p e r n a t a n t s  of  cu l t u r e s  of 
r ena l  a n d  of some  o t h e r  t i s sues  s,6 show f ib r ino ly t i c  
a c t i v i t y  o n  f ib r in  p la tes ,  a c c o r d i n g  to  ASTRUP a n d  MOL- 
LERTZL B u t  we h a v e  f o u n d  t h e  r e su l t s  of s u c h  a s says  
d u r i n g  t i s sue  cu l t u r e  to  be  less un i fo rm.  Th i s  m a y  per-  
h a p s  be  e x p l a i n e d  b y  v a r i a t i o n  of  t h e  r a t e  of re lease  of  
t h e  f i b r i no ly t i c  a g e n t  a n d  b y  t h e  u n k n o w n  a m o u n t  of 
t he  a g e n t  i n e v i t a b l y  i n a c t i v a t e d  a t  t h e  t e m p e r a t u r e  
(37 °C) p r e v a i l i n g  d u r i n g  cu l tu re .  

T h e  m e t h o d  desc r ibed  be low was  f i r s t  deve loped  to  
a v o i d  t h e  e r ror  due  to  poss ib le  f l u c t u a t i o n  in t h e  r a t e  
of re lease  of  t h i s  a c t i v i t y ;  a n d  secondly ,  to  a v o i d  t h e  
loss d u e  t o  d e n a t u r a t i o n  a n d  t h e r e b y  to  ge t  a b e t t e r  
idea  of t h e  a m o u n t  of t h e  a g e n t  re leased  d u r i n g  a c e r t a i n  
per iod .  W e  c u l t u r e d  h u m a n  t i s sues  in  t h e  p resence  of, 
b u t  n o t  in  d i r e c t  c o n t a c t  w i th ,  a s t a n d a r d  f i b r i n  clot .  
T h e  a m o u n t  of f i b r in  d iges ted  was  t h e n  ca l cu l a t ed  d i r ec t l y  
f rom t h e  d e g r a d a t i o n  p r o d u c t s  a c c u m u l a t e d  in  t he  cu l tu re  
m e d i u m .  

Lung ,  l iver,  b o n e  m a r r o w  a n d  k i d n e y s  f rom n o r m a l l y  
deve loped  16-20-week-o ld  foe tuses  were o b t a i n e d  a t  
legal  a b o r t i o n  b y  h y s t e r o t o m y .  W e  used  foe ta l  t i s sue  
so t h a t  we could  cu l tu re  i t  i n  a de f ined  s y n t h e t i c  
m e d i u m .  E x p l a n t s  f rom t h e  o r g a n s  were  c u l t u r e d  as  
o r g a n  cu l tu re s  o n  ge l a t i ne - sponge  ( Spongos t an ,  Fe r rosan ,  
Malm6)  in  L e i g h t o n  t u b e s  c o n t a i n i n g  1 m l  of P a r k e r  199 
( S t a t e n s  B a k t e r i o l o g i s k a  L a b o r a t o r i u m ,  S t o c k h o l m )  syn-  
t h e t i c  m e d i u m  a n d  a p r e f o r m e d  c lo t  o b t a i n e d  b y  a d d i n g  
1 m l  of h u m a n  f i b r i n o g e n  ( F i b r i nogen  Kab i ,  1% in  
d is t i l led  wa te r )  to  0 . 0 2 m l  of t h r o m b i n  (Topos ta s in  
Roche ,  75 N I H  U / m l  saline).  T h e  e x p l a n t s  were  n o t  in  
c o n t a c t  w i t h  t h e  s t a n d a r d  clot  (Figure) .  E v e r y  24 h a f t e r  
t h e  b e g i n n i n g  of cu l tu re ,  a s m a l l  v o l u m e  (0.06 ml)  of 
m e d i u m  was  a s p i r a t e d  a n d  a s sayed  q u a n t i t a t i v e l y  for  
f i b r in  d e g r a d a t i o n  p roduc t s ,  a cco rd ing  t o  a n  i m m u n o -  
chemica l  m e t h o d  s . A t  t h e  e n d  of  t h e  cu l t u r e  pe r iod  
(4 days) ,  t h e  e x p l a n t s  were  e x a m i n e d  h is to log ica l ly  as  
wel l  as  h i s t o c h e m i c a l l y  for  a c t i v a t o r s  of f ib r ino lys i s  b y  
a mod i f i ed  9 f i b r i n  s l ide  t e c h n i q u e  2. W e  also d e t e r m i n e d  
t h e  i n h i b i t o r s  of u rok inase ,  t h e  ~ , -mac rog lobu l in  a n d  
t he  t o t a l  a n t i t r y p s i n  a c t i v i t y  xo. 

F i b r i n  d e g r a d a t i o n  p r o d u c t s  r egu la r ly  a p p e a r e d  in 
inc reas ing  a m o u n t s  in  t h e  m e d i u m  of lungs,  k i d n e y s  a n d  
bone  m a r r o w  (Table) .  T h e y  were  p r ac t i c a l l y  a b s e n t  in  
t he  cu l tu re  m e d i u m  of l iver  a n d  cont ro ls ,  i.e. ge l a t i n  

sponge  alone.  C o n v e n t i o n a l  h i s to log ica l  sec t ions  showed  
good s u r v i v a l  of t h e  exp l an t s .  T h e  f ib r in  s l ide  t e c h n i q u e  
r evea l ed  f ib r ino ly t i c  a c t i v i t y  loca ted  a r o u n d  sma l l  b lood  
vessels  in  t h e  e x p l a n t s  f r o m  al l  t h e  o rgans  e x c e p t  t h o s e  
of t h e  l iver .  Such  a c t i v i t y  was  also d e m o n s t r a b l e  in  
e x p l a n t s  cu l t u r ed  for  u p  to  2 weeks.  No  i n h i b i t o r s  of 
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Diag ram o f  cu l tu re  system. 

Illustrative example of fibrinolytic split products in the cuRure 
medium (rag/100 ml) 

Day 1 2 3 4 

Control 1 0 0 0 traces 
Control  2 0 0 0 1 
Liver 0 0 0 1.5 
Lung 3.5 5 100 145 
Bone marrow 2.5 9.5 24 67 
Kidney 3.5 40 350 450 
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urokinase or total  anti trypsin ac t iv i ty  were demonstrable 
in any of the tissue cultures but  x~-macroglobulin was 
found in small amounts (4-8% of tha t  in normal plasma) 
in the medium of all the cultures. 

The results are in good agreement with the known 
high fibrinolytic act ivi ty of lung tissue, bone marrow 
and renal tissue and with the absence of such act ivi ty  
in the liver of the adult Ix and in the foetusaZ,IL The 
minute amounts of degradation products in liver cul- 
tures and in the controls on the last day of culture may 
presumably be explained by spontaneous formation of 
plasmin from plasminogen contaminating fibrinogen and 
thrombin. The persistence of activity,  even in the ex- 
plants cultured for 2 weeks, suggests tha t  the fibrinolytic 
agent is not  only released from, but  also synthetized, 
in the explants. 

Denaturat ion of the plasminogen content  of the fibrin 
by heating the clot at  85°C x4 and the use of medium 
containing a specific inhibitor of plasminogen activator, 
such as Cyklocapron® (0.01 ml per ml Parker medium), 
prevented the digestion of the clot and thereby suggested 
that  the agent liberated by the cells is an act ivator of 
plasminogen xL 

Zusammenfassung. Es wird eine neue Methode zur 
Best immung der freigesetzten Menge fibrinolytisch wirk- 

samer Stoffe in Gewebekulturen beschrieben. Das Gewebe 
wird in Leightonr6hrchen mi t  einem standardisierten 
Fibringerinnsel geziichtet. Die abgebaute Fibrinmenge - 
als Mass der fibrinolytischen Akt ivi tgt  - wird durch 
immunologische Best immung der Spaltprodukte ge- 
messen. 
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The  Chor io -Al lanto ic  M e m b r a n e .  A N e w  Site for D e v e l o p m e n t  of  Mouse  E m b r y o s  

Mouse embryos have been successfully grown in various 
extra uterine sites~-L Their abili ty to survive even in 
inter-strain and inter-specific transplantation e, ~ em- 
phasizes the absence of an immune response in early 
embryos and shows they can be used under various 
experimental  conditions. 

The chorio-allantoic membrane (CAM) of the chick 
has been widely used for the maintenance of a variety 
of explants and micro-organisms. Different types of cells 
have been grown on the membrane successfully. The 
present method was developed to study the interaction 
of different cell types grown in contact  with pre-implanta- 
tion embryos at  the onset of differentiation of embryonic 
cells. A millipore filter was used to locate the embryos 
on the CAM. 

White  leghorn eggs incubated for 9 days were used 
as hosts for the embryos. A window was made in the 
shell, the shell membrane removed and the CAM exposed. 
Mouse embryos from animals autopsied 3 days after the 

Fig. 1. Surface epithelium of CAM. 
Fig. 2. Surface epithelium below the CAM epithelium and deep in 
the stroma. 


