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(see F igure  1). F u r t h e r  r educ t i on  on  t e m p e r a t u r e  of 
sal ine so lu t ion  to  5~ caused  a n  even  g rea te r  decrease  on  
t he  r a t e  of hea l ing ;  a b o u t  15% of t h e  in i t i a l  i n j u r y  
p o t e n t i a l  r e m a i n e d  for  30 ra in  a f te r  lesion (see F i g u r e  1). 
F r o m  t h e  curves  p r e sen t ed  in F igure  1, t h e  t i m e  c o n s t a n t  
of t he  r a t e  of hea l ing  was d e t e r m i n e d  for each  group  of 
expe r imen t s .  As s h o w n  in  F igure  2, such  t i m e  c o n s t a n t  
p r o v e d  to  be  a l inear  f unc t i on  of t h e  inverse  of t e m p e r a t u r .  
The  t e m p e r a t u r e  coeff icient  (Q10) of t he  r a t e  of heal ing,  
m e a s u r e d  in  th i s  way,  b e t w e e n  25 ~ a n d  15~ is 4.7 i nd i ca t -  
ing a h i g h  a c t i v a t i o n  ene rgy  for th i s  process.  

M e a s u r e m e n t s  of r e s t ing  p o t e n t i a l  of n o n - d a m a g e d  
cells pe r fo rmed  w i t h  in t race l Iu la r  microe lec t rodes  also 
ind ica t ed  t h a t  a t  low t e m p e r a t u r e  t h e  depo la r i za t ion  
p roduced  b y  les ion is n o t  t o t a l l y  reversed  in t h e  non-  
in ju red  ceils loca ted  500 ~ m  or more  f rom t he  lesion. O n  
t he  o the r  h a n d ,  i t  was  found  t h a t  t h e  r e s t ing  p o t e n t i a l  of 
t o a d ' s  v e n t r i c u l a r  f ibers  a t  25~ was 80 m V  (S.E. 4-1.5) a t  
15~ m V  (S.E. 4-1.2) a n d  a t  5~ - 7 6  m V  (S.E.4-1.8) .  
S imi la r  resu l t s  h a v e  p rev ious ly  been  r e p o r t e d  in frog 
v e n t r i c u l a r  musc le  6 in  wh ich  changes  on  t e m p e r a t u r e  f rom 
0.3 to  24~ caused  neglegible  v a r i a t i o n  in r e s t ing  po ten t i a l .  
The  fac t  t h a t  i n j u r y  p o t e n t i a l s  c an  easi ly be  el ic i ted a t  
low t e m p e r a t u r e s  is a n o t h e r  i n d i c a t i o n  t h a t  m e m b r a n e  
po la r i za t ion  is no t  d ras t i ca l ly  a l tered.  I n  s a l iva ry  g lands  
t he  fa i lure  of t h e  seal ing process  found  a t  low t e m p e r a t u r e  
seems to  be  r e l a t ed  to  celI uncoupl ing~.  T he  inf luence  of 
t e m p e r a t u r e  on  t h e  e lectr ical  coupl ing  b e t w e e n  h e a r t  ceils 
was  i n v e s t i g a t e d  b y  impa l ing  2 microe lec t rodes  close 
t oge the r  (50 to  70 ~m) ; hype rpo la r i z ing  pulses  of c u r r e n t  
were i n j ec t ed  t h r o u g h  1 e lec t rode  a n d  t he  vo l t age  changes  

were  recorded  w i t h  t h e  o the r  e lectrode.  The  resu l t s  
o b t a i n e d  i nd i ca t ed  t h a t  t h e  e lectr ical  i n t e r a c t i o n  be-  
t w e e n  m y o c a r d i a l  ceils of t o a d  is s l igh t ly  a l t e red  b y  
r educ ing  t he  t e m p e r a t u r e  (see F igu re  3). 

The  p r e sen t  resuI ts  i nd i ca t e  t h a t  t h e  hea l ing -ove r  
process  in  t o a d ' s  m y o c a r d i u m  is la rge ly  d e p e n d e n t  u p o n  
t e m p e r a t u r e  a n d  t h a t  t he  depress ion  on  ti le r a t e  of 
hea l ing  is n o t  due  to  cell uncoup l ing  as in  ep i the l i a  8, 9. 

Rdsumd. L ' in f luence  de la t e m p 6 r a t u r e  dans  le ph6no-  
m~ne  de suppress ion  des po t en t i e l s  de 16sion (~healing- 
over~> d u  muscle  ca rd i aque  de Bu]o marinus est  6dudi6e 
avec  des 61ectrodes extraeel lu la i res .  A l a  t e m p 6 r a t u r e  de 
15~ ou 5~ une  r6dnc t i on  m a r q u 6 e  de la v61ocit6 de 
suppress ion  est  observ6e.  
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R e l e a s e  o f  F i b r i n o l y t i c  A c t i v a t o r s  f r o m  H u m a n  T u m o u r s  C u l t u r e d  in  v i t r o  t 

T u m o u r s  possess coagu la t ive  proper t ies2 ,  8 a n d  t h e  
ab i l i ty  to  deve lop  f ib r ino ly t i c  a c t i v i t y  t-7. F i b r i n  degrada-  
t ion  p rocuc t s  (FDP)  h a v e  been  d e m o n s t r a t e d  in t he  s e r u m  
a n d  ill v e r y  h i g h  c o n c e n t r a t i o n  in asci t ic  f luid f rom 
p a t i e n t s  w i t h  m a l i g n a n t  o v a r i a n  t u m o u r s  s. These  f ind ings  
are  p r e s u m a b l y  c o n n e c t e d  w i t h  t he  f ib r ino ly t i c  a c t i v i t y  
of t h e  neop lasms .  

This  p a p e r  r epo r t s  t h e  release of f ib r ino ly t i c  a c t i v a t o r s  
f rom h u m a n  ora l  t u m o u r s  cu l t u r ed  in  v i t ro  (Table  I). The  
t u m o u r s  were excised u n d e r  local a n a e s t h e s i a  (Lidocain  | 
2% w i t h  E x a d r i n  | 12.5 ~g/ml) a n d  d iv ided  u n d e r  s ter i le  
condi t ions .  One p a r t  was  se t  aside for h i s topa tho log ica l  
e x a m i n a t i o n ,  whi le  t h e  o t h e r  was  s tud ied  for i t s  c apac i t y  
to  release f ib r ino ly t i c  agen t s  in  o rgan  cu l tu re  w i t h  t he  
m e t h o d  descr ibed  p rev ious ly  9. E x p l a n t s  f rom t h e  t u m o u r s  
were cu l tu red  as o rgan  cu l tu res  on  ge la t ine  foam (Spon-  
gos t an  | 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  P a r k e r  199 
(SLB,  S tockho lm)  s y n t h e t i c  m e d i u m  and  a p r e f o r m e d  clot  
o b t a i n e d  b y  a d d i n g  i m l h u m a n  I ib r inogen  (Kab i  S t o c k h o l m  
1% in dis t i l led  water )  to  0.02 ml  of t h r o m b i n  (Topos tas in  | 
75 N I H  U / m l  saline).  Penic i l l in  a n d  s t r e p t o m y c i n  was 
a d d e d  to  t he  P a r k e r  so lu t ion  in order  to  p r e v e n t  infect ion.  

E a c h  t u b e  c o n t a i n e d  6 t u m o u r  exp l an t s  d i s t r i b u t e d  on 
2 slices of ge la t ine  foam. E v e r y  24 th  h a f te r  t he  b e g i n n i n g  
of t he  cul ture ,  a sma l l  v o l u m e  (0.06 ml)  of m e d i u m  was 
a sp i r a t ed  and  assayed  q u a n t i t a t i v e l y  for f ib r in  degrada-  
t i on  p r o d u c t s  (FDP)  accord ing  to  a n  i m m u n o l o g i c a l  
m e t h o d  ~0. 

A t  t h e  end  of t he  cu l tu re  pe r iod  (3 days),  t he  e x p l a n t s  
were e x a m i n e d  h i s t ochem i ca l l y  for  a c t i v a t i o n  of f ibr ino-  
lysis b y  a modi f ied  f ib r in  slide t e c h n i q u e  1~. Some e x p l a n t s  

were f ixed in  Bou in ' s  so lu t ion  a n d  e x a m i n e d  b y  rou t i ne  
his tology.  

I n  all  t u m o u r s  examined ,  F D P  a p p e a r e d  in progress ive ly  
increas ing  a m o u n t s .  A cu l tu re  e x p e r i m e n t  is s h o w n  in 
Tab le  I I .  The  m e a n  va lues  of F D P  found  in t h e  cu l tu re  
m e d i u m  are g iven  in Tab le  I. There  was a cons iderab le  
d i f ference in t he  f ib r ino ly t ic  a c t i v i t y  of d i f fe ren t  tu rnou t s .  
The  h ighes t  a c t i v i t y  was found  for epulis  ang ioma tosa .  
A d d i t i o n  of T r a n e x a m i c  acid (AMCA) in t he  cu l tu re  
m e d i u m  comple t e ly  i n h i b i t e d  f ibr inolys is  sugges t ing  t h a t  
t he  a g e n t  l i be r a t ed  is a n  a c t i v a t o r  of p l a sminogen  since 
AMCA m a i n l y  affects  f ibr inolys is  b y  exe r t ing  a compet i -  
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Explants of cancer palati duri after 3 days of 
culture examined by the fibrin slide technique. 
Fibrinolysis (pale areas) is present in the sec- 
tions. • 15. 

Table I. Mean values of FDP in the culture medium (mg/100 ml) of Table II. FDP in the culture medium (rag/100 mI) of cultures of an 
different turnouts epulis angiomatosa 

Day Day 
Tumour  I II III Culture I II III 

Fibrolna 0 8.0 --  1 0.7 6.8 80 

2 1.0 8.0 59 Granuloma teleangiectatieum 1.3 8.3 --  

3 1.0 11.0 108 Cancer 0 2.5 63.5 
4 1.0 2.9 40 

Adenoma pleomorphum 0 0 5.5 
5 1.0 5.4 56 

Epulis angiomatosa 6.5 30.0 95.0 
6 3.5 4.6 116 

Epulis gigantoceliularis 1.4 13.0 76.0 Control 1 0 0 traces 

Haemangioma 2.2 10.0 43.0 Control 2 0 0 0 

tive inhibition on plasminogen activators and has no 
inhibitory effect on proteases such as plasmin and 
trypsin at the concentration used (i mg/ml)12. Routine 
histology revealed good survival of the explants, suggest- 
ing that AMCA had no toxic effect on tissue growth. FDP 
never appeared in the medium of controls, consisting of 
gelatine foam without explants. Histological examination 
of the explants after culture revealed persisting Iibrino- 
ly r i c  a c t i v i t y  (F igure )  in  a l l  t h e  s p e c i m e n s  e x a m i n e d .  

V a s c u l a r i z a t i o n  a n d  g r o w t h  of  t u m o u r s  r e q u i r e s  a 
f i b r i n  n e t w o r k  as  a m a t r i x  3 a n d  f i b r i n o l y t i c  a c t i v i t y  is  
p r o b a b l y  n e c e s s a r y  for  t h e  s u c c e s s i v e  b r e a k d o w n  of  t h i s  
m a t r i x .  T h e  v e r y  h i g h  c o n c e n t r a t i o n s  of  F O P  in  m a l i g n a n t  
a sc i t i c  f lu id  s s u g g e s t s  a h i g h  f i b r i n o l y t i c  a c t i v i t y  of  t h e  
m a l i g n a n t  t u m o u r  cells.  I n  t h i s  i n v e s t i g a t i o n ,  o n l y  o n e  of  
t h e  t u m o u r s  w a s  m a l i g n a n t  a n d  n o  d i f f e r e n c e  w a s  s e e n  
b e t w e e n  t h i s  t u r n o u t  a n d  t h e  b e n i g n  t u m o u r s .  

T h e r e  is e v i d e n c e  t h a t  t h e  f i b r i n o l y t i c  a c t i v i t y  o f  
different tissues often varies with their vascularity i~. In 
the present series, the release of fibrinolytic substances 
was greatest in a highly vascularized angioma. It is 
possible that the fibrinolytic activity developed by a 
tumour varies with its vascularity more closely than with 
its degree of malignancy. Our results also suggest that 

tumours may release fibrinolytic agents into the circula- 
tion and enhance systemic fibrinolysis. 

Zusammen/assung. U n t e r  V e r w e n d u n g  e i n e r  M e t h o d e ,  
w e l c h e  d ie  B e s t i m m u n g  d e r  f i b r i n o l y t i s c h e n  A k t i v i t i i t  in  
O r g a n k u l t u r e n  e r l a u b t ,  w u r d e n  v e r s c h i e d e n e  o ra l e  T u -  
m o r e n  u n t e r s u c h t  u n d  d a b e i  e ine  K o r r e l a t i o n  z w i s c h e n  
d e r  V a s k u l a r i s i e r u n g  t ier  T u m o r e n  u n d  d e r  e n t w i c k e l t e n  
f i b r i n o l y t i s c h e n  Ak t iv i t~ i t  f e s t g e s t e l l t .  D a g e g e n  k o n n t e  
k e i n  U n t e r s c h i e d  in  de r  f i b r i n o l y t i s c h e n  Aktivi t~Lt y o n  
m a l i g n e n  u n d  b e n i g n e n  T u m o r e n  n a c h g e w i e s e n  w e r d e n .  
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