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cells, r ecu r ren t  collaterals  of the  Purk in je  cells, g ranular  
cell axons  and  cl imbing f iber  endings increase the  synap t ic  
vo lume  more  t h a n  in the  outer  pa r t  10,11. 

Since S D H  in the  an imal  bra in  appears  to  be mos t  con- 
cen t r a t ed  in the  mi tochondr ia ,  it  is a p p a r e n t  t h a t  ve ry  

s t rong  SDH and  D P N - D  ac t iv i ty  in t he  glomeruli  of t h e  
granular  l ayer  and  the  deeper  pa r t  of the  molecular  layer  
of the  m a t u r e  cerebellum, and  in the  s t r a t u m  lacunosum 
and  moleculare  of t he  h i p p o c a m p u s  is due to  a b u n d a n t  
mi tochondr i a -con ta in ing  synapses  in these  regions. 
S t rong ac t iv i ty  of these  enzymes  in the  Purk in je  cells of 
t i le m a t u r e  b ra in  m a y  be expla ined by  the  numerous  axon  
te rmina ls  of t he  baske t  cells su r rounding  the  cell b o d y  
t e r m i n a t i n g  on the  axon  hillock 1~ 11. 

The deve lopmen t  of t he  synapse  can thus  be eva lua ted  
h i s tochemica l ly  by  d e m o n s t r a t i n g  these  enzymes  in t h e  
developing bra in  12. 

Riassunto. La deidrogenasi  del l ' ac ido succinico (SDH) 
e la diaforasi  d iposforpi r id in-nucleot ide  (DPN-D) h a n n o  
d imons t r a to  a t t iv i t~  in tensa  net  glomeruli  deIo s t r a to  
granulare  cerebellare, nella pa r t e  pih p rofonda  dello 
s t ra to  molecolare e nelle l amine  lacunosa e molecolare  
de l l ' ippocampo.  Tu t t e  ques te  zone sono cara t te r izza te  da 
numerose  connessioni  s inapt iche.  L ' a t t i v i t~  degei enz imi  
oss idant i  in queste  zone a u m e n t a  r a p i d a m e n t e  con la 
cresci ta  degli animali .  
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Fig. 3. Cerebellar cortex of a 10-day-old hamster. Immature 
Purkinje cells (p) show strong DPN-D activity. The external 
granular layer (eg) and the internal granular layer (ig) are weakly 
reactive, • 250. 

Fig. 4. 20-day-old hamster. Perikaria of the Purkinje cell, deeper 
part ol the molecular layer (m) and glomerulus (g) in the granular 
layer show intense DPN-D activity. • 250. 
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I n c r e a s e d  P l a s m a  F i b r i n o g e n  and the Re l ease  of a 
Rat s  

I t  is a c o m m o n  obse rva t ion  t h a t  f ibr inogen is increased 
in pa t i en t s  suffering f rom cancer  1,~. This  h igh  level is 
said to  be the  cause of the  e levated sed imen ta t ion  ra te  
of cancer  pa t i en t s  3. Increased  f ibr inogen levels are also 
found  in acute  and chronic i n f l a m m a t o r y  diseases 4. In  
expe r imen ta l  animals  an e levated  p lasma  f ibr inogen has 
been  descr ibed dur ing  the  g rowth  of a t r a n s p l a n t e d  ra t  
sa rcoma 5 and  the  V2 ca rc inoma of the  r abb i t  6. Sys temat ic  
f ibr inogen de t e rmina t ions  in an imals  bear ing  autoch-  
tonous  t umour s  have,  to  our knowledge,  no t  ye t  been  
publ ished.  

In  our expe r imen ta l  s t u d y  in ra t s  f ibr inogen de te rmina -  
t ions  were made  according to  the  m e t h o d  of RATNOFF and  
MENZlE 7. Blood samples  were t aken  by  aort ic  puncture .  
For  expe r imen ta l  t umours  we used the  Yosh ida  sa rcoma 
and  the  b e n z y p y r e n e  sarcoma.  

For ty - f ive  female ra t s  (Wis tar  s train,  120-150 g) were 
in jec ted  w i t h  10 • l0 s careful ly washed  Yosh ida  asci tes 
sa rcoma  cells into the  upper  thigh.  15 min  and  every  24 h 
a f te r  t he  t u m o u r  cell inject ion,  5 animals  were bled and  
f ibr inogen de t e rmina t ions  were m a d e  over  a per iod of 
8 days.  The resul ts  are shown in Figure  1. There  is a 
con t inuous  rise of the  p l a sma  f ibr inogen level dur ing  the  
8 days  of t u m o u r  growth.  

F i b r i n o g e n  E n h a n c i n g  Fac tor  in T u m o u r - B e a r i n g  

In  30 ra t s  of b o t h  sexes (250-300 g) wi th  b e n z p y r e n e  
sa rcoma the  p lasma  f ibr inogen level was correlated wi th  
the  t u m o u r  volume. The t u mo u r  vo lume was e s t ima ted  by  
measur ing  the  2 major  d iamete r s  of the  t u mo u r  (d I and  
d2) paral lel  to the  surface of the  an imal  and the  grea tes t  
w i d t h  (da) pe rpend icu la r  to  the  surface wi th  a Vernier  
calliper. Based  on the  a s sumpt ion  t h a t  the  t umours  were  
hemiel l ipsoids  the  vo lume was calculated 

V = (4n/3) X (dl/2) X (d2/2) X d3 = 0.5236X dlX d~X d a. 
2 

F ibr inogen  de te rmina t ions  were pe r fo rmed  in t umours  of a 
vo lume f rom 1,197 m m  3 to  80,028 m m  3. Figure  2 demon-  
s t ra tes  the  spread  of the  f ib inogen values  in corre la t ion  
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to  t he  t u m o u r  volume.  I t  is a p p a r e n t  t h a t  only  smal l  
t umour s  up to  a vo lume of 3000 m m  3 had  cor respondingly  
low p lasma  f ibr inogen levels. Above a volume of 3000 m m  ~ 
the re  was  no correla t ion be tween  tu rnou t  size and  the  
f ibr inogen level. 
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Fig. 1. Plasma fibrinogen during 8 days after transplantation of 
10 • 10 ~ ~x'oshida sarcoma cells. 
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Fig. 2. Fibrinogen levels in benzpyrene sarcoma bearing rats in 
correlation to the tumour volume. 

Table 1. Plasma fibrinogen in rats 18 h after i.p. injection of various 
tissue extracts 

Mean fibrinogert Standard deviation 
level 

NaC1 (control) 148 18 
Abdominal muscle 210 25 
Croton oil necrosis 394 43 
Yoshida sarcoma 366 41 
Benzpyrene sarcoma 305 39 

Table II. Plasma fibrinogen in rats after a double injection of NaC1, 
normal rat serum and necrosis serum 

Mean fibrinogen Standard deviation 
level 

NaC1 (eontrol) 148 18 
Necrosis serum 340 22 
NorrnM serum I95 19 

The in t r amuscu la r  in jec t ion  of 0.5 ml c ro ton  oil causes  
a severe necrosis  af ter  2 days  a t  t he  site of inject ion,  
whereas  0.5 ml  of a 1 : 200 c ro ton  oil d i lu t ion only  induces 
the  typ ica l  signs of acute  i n f l a m m a t i o n  such as e d e m a  
and  flush. F ibr inogen  de t e rmina t ions  were m a d e  48 h 
af ter  inject ion of pure  and di luted (1:200) c ro ton  oil in 
10 animals  in each group. The  mean  p lasma  f ibr inogen 
level in the  f i rs t  group was  565 mg/100 ml (S.D. 43 mg/  
100 ml) and  in the  second group 342 rag/100 ml (S.D. 
62 rag/100 1111). 

Tissue ex t rac t s  were made  f rom croton oil necrosis,  
Yosh ida  sarcoma,  benzpyrene  sa rcoma  and no rma l  ra t  
muscle  (abdominal  muscle) by  homogena t ing  10 g of 
t issue wi th  20 ml  0.9% saline. Af ter  cen t r i fuga t ion  and  
f i l t ra t ion 1 ml  of t he  s u p e r n a t a n t  was in jec ted  i.p. in to  
10 female ra ts  (Wistar  s train,  120-150 g). 18 h la ter  a 
p la sma  f ibr inogen d e t e rmi n a t i o n  was made.  The resul ts  
are shown in Table  I. The in jec t ion  of t he  necrot ic  t issue 
ex t r ac t  caused the  h ighes t  f ibr inogen level. 

In  ano the r  expe r imen ta l  a r r a n g e m e n t  2 ml of se rum of 
ra ts  wi th  c ro ton  oil necrosis  and  of normal  ra ts  was in- 
jec ted  i.p. in to  10 female ra t s  (Wistar  strain,  120-150 g). 
Since a single in jec t ion  did no t  lead to  a s ignif icant  in- 
crease of f ibrinogen,  36 h la ter  the  same in jec t ion  was  
repeated .  72 h af ter  the  f i rs t  in jec t ion  f ibr inogen deter-  
mina t ions  were made.  A control  group received 0.9 
saline in t he  same amoun t ,  The resul ts  are shown in 
Table II .  The e levat ion of the  f ibr inogen level reached  a 
m a x i m u m  in the  ra ts  t r ea ted  wi th  necrot ic  t issue ex t r ac t ;  
the  difference is s ta t is t ical ly  s ignif icant  (p < 0.01). 

Our resul ts  conf i rm earlier inves t iga t ions  t h a t  an in- 
crease of p l a sma  f ibr inogen takes  place dur ing the  g rowth  
of expe r imen ta l  ra t  tumours .  In Yosh ida  sa rcoma-  
bear ing ra ts  t he  p lasma  I ibr inogen level is d i rec t ly  pro-  
por t iona l  to  the  t u m o u r  age. A correla t ion be tween  the  
t u m o u r  vo lume and the  p l a s ma  f ibr inogen in benzpy rene  
sa rcoma-bea r ing  ra ts  could only be found in t he  very  
smal l  tumours .  I t  could be shown t h a t  th is  p h e n o m e n o n  
is no t  tumour-spec i f ic  and  is r a the r  d e p e n d e n t  upon  the  
ex t en t  of necrosis present .  The fac t  t h a t  ex t rac t s  of necro- 
t ic t issue p rovoke  an i m m i n e n t  rise in p lasma  f ibr inogen 
when  injected i.p. suggests  the exis tence  of a f ibr inogen 
enhanc ing  factor  in the  necrot ic  tissue. This fac tor  m u s t  
also be p resen t  in the  blood, as shown by  the  i.p. in jec t ion  
of se rum f rom an imals  bear ing  a c ro ton  oil necrosis.  
W 1 N K E R T  et al.* have  shown t h a t  normal  ra t  se rum is 
able to p roduce  a s l ight  e leva t ion  of the  p lasma  f ibr inogen 
when  in jec ted  into no rma l  hea l thy  rats.  These d a t a  
could also be conf i rmed by  our exper iments .  "Whether t he  
f ibr inogen enhanc ing  factor  released f rom necrot ic  t issue 
is the  same as t h a t  p resen t  - in a smaller  concen t ra t ion  - 
in normal  serum,  or if i t  is a n o t h e r  serum c o m p o n e n t ,  
r emains  u n k n o w n  9. 

Zusammen]assung. Die Fre i se tzung  eines die Fibr ino-  
gensyn these  s t imul i e renden  Fak to r s  aus nek ro t i s chem 
Gewebe in die B l u t b a h n  ist  fiir den Anst ieg  des P lasma-  
f ibr inogens bet  exper imente l l en  R a t t e n t u m o r e n  ve ran t -  
wortl ich.  
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