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l imi t ing m e m b r a n e  3, and following t r ansp lacen ta l  effect  
of carcinogens a. The appearance  of pycno t ic  vent r icu la r  
cells labelled wi th  thymidine-~H (Table II) appl ied 
s imul taneous ly  wi th  5-azacyt idine indica tes  t h a t  the  
analogue causes the  degenera t ion  of the  ven t r icu la r  nuclei  
w i thou t  affect ing the i r  D N A  repl ica t ion  at  early phases  
following its appl icat ion.  Since the  foetuses were exposed 
to  a single dose of 5-azacytidine,  only v e n t r i c u l a r  cells 
which  were in the  S-phase of t he  genera t ion  cycle were 
affected.  

The Iabelled nuclei  move  toward  the  ven t r icu la r  su r face  
where  t h e y  en te r  mitosis  w i t h o u t  comple t ing  it, and  sub- 
sequen t ly  t h e y  undergo pycno t i c  degenera t ion .  The 
pycnot ic  nuclei  t h e n  migra te  ou tward  toward  ex te rna l  
ven t r icu la r  layers, thus  mimick ing  the  m o v e m e n t  of the  
normal  unaf fec ted  daugh te r  nuclei  in the  controls.  The 
increased n u m b e r  of mi to t ic  figures (Table III)  a t  4 and  
8 h following 5-azacyt idine is p ro b ab l y  accounted  for by  
the i r  abnormal  accumula t ion  dur ing  the  mi to t ic  phase  of 
t he  cycle due to t he  damage  sus ta ined  by  the  drug 2. 
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Pycnotic degeneration of ventricular cell nuclei and their distribution 
in ventricular zone following 5-azacytidine. Abscissa: Ventricular 
zone of embryonic brain has been subdivided into 5 layers comprising 
the region from the ventricular surface (layer 1) to the external part 
of ventricnlar zone (layer 5). In each layer 250 nuclei have been eva- 
luated. Ordinate: Pycnotie nuclei of ventrieular cells 8, 12 and 24 h 
following 5-azaeytidine have been counted (%). 

Table III. Mitotic indices of ventricular cells of mouse embryonic 
brain following. 5-azacytidine in vivo 

Time after application Mitotic index -4- S.E. (%) 
(5) 

0 1.3 • 0.2 (100) 
4 9.0 4- 1.5 (692) 
8 18.1 ~ 0.2 (1392) 

12 0.4 zt= 0 (30) 
24 0.05 • 0 (4) 

Table IV. Pycnotie degeneration of mitotic cells in ventricular zone 
following 5-azacytidine in vivo 

Time after Mitotic nuclei Pycnotic nuclei Expected number of 
application No. No. pycnotie nuclei 
(b) 

4 170 0 0 - 
8 240 175 170 

12 5 450 415 
24 1 475 455 

The expected number of pycnotic nuclei has been calculated by add- 
ing the number of pycnotie and mitotic nuclei during the preceding 
time period; all of the mitotic nuclei have been assumed to undergo 
pycnotie degeneration.. 

Zusammen/assung. Das Cy tos t a t i cum 5-Azacyt id in  
ve ru r sach t  8 bis 12 h nach  Appl ika t ion  K e r n p y k n o s e n  in 
den ven t r ike lnahen  Zel lschichten des Gehirns bei  M/iuse- 
embryonen ,  ist  aber  ohne  Wi rkung  auf die Rep l ika t ion  
und  die Auswande rung  der Zellen. 
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B o n e  M a r r o w  M e s o d e r m a l  I n d u c i n g  F a c t o r  a f t e r  I r r a d i a t i o n  

In  the  inves t iga t ions  of TOIVONEN 1, YAMADA 2, TIEDE- 
M A N N  3, i t  WaS p roved  t h a t  some subs tances  have  an 
inducing effect  in the  early embryogenesis .  A m e t h o d  was 
found for the  pur i f ica t ion of a factor  which  causes meso- 
dermal  induc t ion  in cul tures of gastrula  cells a. I t  is known  
t h a t  the  inducing factors  are found no t  only  in embryon ic  
t issues b u t  also in the  adul t  organism.  The mesodermal  
inducing fac tor  is  found  in one of the  mos t  radiosens i t ive  
organs like bone  mar row and i ts  q u a n t i t y  sharp ly  changes  
when  mMignan t  degenera t ion  of t he  bone  mar row takes  

place s . This  fact  urged us to  inves t iga te  the  changes  of 
the  mesodermM inducing factor  isolated f rom guinea-pigs 
bone mar ro w  (BMF) af ter  i r radiat ion.  The animals  were 
exposed to single dose of 450 r a t  ap p ro x i ma t e l y  48 r /rain 
(with an X - r a y  appa ra tus  'S iemens  Bo mb a '  a t  180 kV, 
15 mA, h.v.1. 3 mmA1). The animals  were killed by  
decap i t a t ion  on the  3rd h af ter  the  i r radiat ion.  The mar row 
f rom the  femurs,  t ib iae  and  humer i  was suspended  in 
0 .25M sucrose. We  used the  m e t h o d  of YAMADA and  
TAKATA6 for ex t r ac t ion  and  pur i f ica t ion  of B M F  (Table). 
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Preparation Donors Frequencies (%) of Induction 
steps after YAMADA 2 NO induction + Desinteeration 

g/btg/ml + 100 50 25 
Days of observation 
3 7 3 7 3 

10 

7 3 7 

1. Supernatant Normal 20 40 0 30 0 0 0 0 
80 + 0 60 + 0 100-~ 0 70 + 0 100 + 0 100 + 0 100 + 0 100 + 0 

100,000 • g Irradiation 0 0 0 0 0 0 0 0 
1 0 0 +  0 60 + 40 100 + 0 100 + 0 100 + 0 100 + 0 100 + 0 100 + 0 

2. Fraction Normal 40 70 10 40 0 10 0 0 
60 + 0 30 + 0 90 + 0 60 + 0 100 + 0 90 + 0 100 + 0 100 + 0 

AP Irradiation 20 0 0 20 0 0 0 0 
80 + 0 40 + 60 100 + 0 80 + 0 100-- 0 100 + 0 100 + 0 100 + 0 

3. Fraction NormaI 90 100 60 80 40 60 0 30 
10 + 0 0 + 0 40 + 0 20 + 0 60 + 0 40 + 0 100 + 0 70 + 0 

ASP Irradiation 40 40 0 30 0 20 0 0 
60 + 0 40 + 20 100 + 0 60 + 10 100 + 0 80 + 0 100 + 0 100 + 0 

4. Fraction Normal 100 100 90 100 70 90 20 50 
0 +  0 0 +  0 1 0 +  0 0 +  0 3 0 +  0 1 0 +  0 8 0 +  0 5 0 +  0 

E15 Irradiation 70 90 40 70 20 40 0 0 
30 + 0 10 + 0 60 + 0 30 + 0 80 + 0 60 + 0 100 + 0 100 + 0 

5. New fraction E25 Irradiation 0 0 0 0 10 0 0 0 
20 + 80 0 + 100 50 + 50 2 0 +  80 80 + 10 60 + 40 100 + 0 100+  0 

1. Supernatant after centrifugation at 100,000 • g for 90 rain of bone marrow homogenate in 0.25 M sucrose (centrifugated at 6000 • g for 
5 min). 2. Precipitate (at 10,000 • g for 20 min) of the 1st supernatant brought to pH 4.8 with dilute acetic acid. 3. Precipitate with 50% sa- 
turation of ammonium sulfate (in 0.1 M Tris-HC1 buffer pH 7.4) of the 2nd precipitate dissolved in the same buffer after dialysis against the 
same buffer. 4. Fraction eluted at 0.15 M NaC1 by chromatography of the 3rd precipitate over DEAE-cellulose column with increasing con- 
centrations from 0.1 to 1.0M NaC1 (in 0.1M Tris-HC1 pH 7.4) in stepwise. 5. Fraction eluted at 0.25M NaC1 in the same conditions. 

All  f r a c t i o n s  were  t e s t e d  for  i n d u c i n g  ac t i v i t y ,  a p p l y i n g  
YAMADA'S exp lan ta ' e ion  m e t h o d .  W e  t r e a t e d  t h e  p r o s p e c -  
t ive  e c t o d e r m  of la te  b l a s t u l a  (in t h e  b e g i n n i n g  of g a s t r u l a -  
t ion)  w i t h  each  f r a c t i o n  in 4 c o n c e n t r a t i o n s  (100, 50, 25 
a n d  10 txg p r o t e i n  c o n t e n t  e s t i m a t e d  b y  a Fo l in  tes t ) .  T h e  
d u r a t i o n  of t h e  t r e a t m e n t  w a s  3 h a t  18~ s u b s e q u e n t l y  
t h e  e x p l a n t s  we re  w a s h e d  a n d  c u l t u r e d  in H o l t f r e t e r  
so lu t ion .  D i f f e r e n t i a t i o n  of t h e  e x p l a n t s  t h u s  t r e a t e d  w a s  
o b s e r v a b l e  ill g ross  m o r p h o l o g y  of t h e  e x p l a n t s  a f t e r  3 
d a y s  a n d  7 d a y s  of c u l t u r e  ( then  we  o b s e r v e d  t h e  h i s to l -  
ogical  f e a t u r e s  : in  t h e  case  of  i nduc t ion -ove r - a l l ,  n o t o c h o r d  ; 
in  t h e  a b s e n c e  of i nduc t ion -ce l l -d iv i s ion  w i t h o u t  d i f fe ren-  
t i a t i o n  a n d  s o m e  cells w i t h  cilia;  in  s o m e  cases  t h e  e x p l a n t s  
d i s i n t eg ra t ed ) .  

T h e  T a b l e  s h o w s  t h e  i n d u c i n g  effect  of  B M F  in t h e  
d i f f e r en t  p r e p a r a t i o n  s teps .  O u r  d a t a  i nd i ca t e  t h a t  in  t h e  
cou r se  of p u r i f i c a t i o n  of  t h e  p r o d u c t  i so la ted  f r o m  n o r m a l  
g u i n e a - p i g s  t h e  specif ic  i n d u c i n g  a c t i v i t y  increases .  T h e  
l a s t  s t e p  of  pu r i f i c a t i o n ,  t h e  c h r o m a t o g r a p h y  b y  D E A E -  
cellulose,  g ives  o n l y  one  m a x i m u m  a t  0 . 1 5 M  NaC1 
( a b s o r b a n c e  a t  230 ran) .  T h i s  f r a c t i o n  h a s  a n  i n d u c i n g  
ef fec t  in  all  c o n c e n t r a t i o n s  obse rved ,  e v e n  on  t h e  3rd d a y  
a f t e r  t r e a t m e n t .  

T h e  p r o d u c t  i so la t ed  f r o m  t h e  b o n e  m a r r o w  of i r r a d i a t -  
ed g u i n e a - p i g s  s h o w s  a w e a k e r  i n d u c i n g  ac t i v i t y .  Tile 
p r o d u c t s  o b t a i n e d  in 1st  a n d  2nd p r e p a r a t i o n  s t eps  
app l i ed  in c o n c e n t r a t i o n  of 100 ~xg/ml h a v e  no  i n d u c i n g  
effect,  b u t ,  on  t h e  7 th  d a y  of  o b s e r v a t i o n ,  d i s i n t e g r a t i o n  
of t h e  e x p l a n t s  t a k e s  place.  T h e  c h r o m a t o g r a p h y  b y  
D E A E - c e l l u l o s e  i nd i ca t e s  2 p e a k s  a t  230 n m :  a t  0 . 1 5 M  
NaC1 a n d  a t  0.252Vd NaC1. T h e  f i r s t  f r a c t i o n  h a s  a n  w e a k e r  
i n d u c i n g  effect  in  c o m p a r i s o n  w i t h  t h e  con t ro l s .  T h e  
s econd  f r a c t i o n  causes  a d i s i n t e g r a t i o n  on  t h e  e x p l a n t s .  
W e  t h i n k  t h a t  t h e  la te  i n s i g n i f i c a n t  i n d u c i n g  ef fec t  

o b s e r v e d  w h e n  u s i n g  25 ~ g / m l  of t h e  s ec ond  f r a c t i on  is 
due  to  a d m i x t u r e s  of t h e  f i r s t  f r ac t ion .  M a n y  p r o b l e m s  
r e m a i n  o p e n ;  p r i m a r i l y  w h a t  is t h e  role of t h e  n e w  tox i c  
p r o d u c t  o b t a i n e d  a f t e r  i r r a d i a t i o n  ? 

Zusammen/ assung.A us Meerschweinchen- Knochenmark, 
das  n a c h  der  M e t h o d e  y o n  YAMADA ~ iso l ie r t  w u r d e ,  w i r d  
der  E i n f l u s s  des m e s o d e r m a l e n  i n d u z i e r e n d e n  F a k t o r s  a u f  
d e m  g u s s e r e n  K e i m b l a t t  y o n  T r i t o n  be t  b e g i n n e n d e r  
G a s t r u l a t i o n  gepr i i f t .  D a s  P r o d n k t  w i r k t  n a c h  de r  Be- 
s t r a h l u n g  n i c h t  ind iz ie rend ,  s o n d e r n  d e s t r u k t i v  au f  das  
E x p l a n a t .  
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