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Ex i s t enz  einer  E lementa r f ib r i l l e  von  ca. 20 A Durch-  
messer  und  kann  sie im M e t a p h a s e c h r o m o s o m  in si tu 
demons t r i e r en  16. 

Summary. Tioghtly packed  e l emen ta ry  fibrils wi th  a 
d iamete r  of 20 A are d e m o n s t r a t e d  in h u m a n  m e t a p h a s e  
chromosomes  in situ. 
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Pycnotic Degeneration of Ventricular Cells in Embryonic Brain Following Transplacental Exposure 
to 5-Azacytidine 

In  t he  p resen t  work  the  t r ansp lacen ta l  effect  of 5- 
azacy t id ine  o n  ven t r icu la r  cells 1 of 14-day embryon ic  
mouse  bra in  was s tudied.  Of special  in te res t  was the  
t iming  of the  appea rance  of pycno t i c  nuclei  in the  
vent r icu la r  zone following 5-azacyt idine ~, as well as the  
increase in the i r  n u m b e r  and  localization.  In  order  to  
f ind ou t  w h e t h e r  these  nuclei  migra te  pr ior  to  the i r  
pycno t ic  degenera t ion  and  w h e t h e r  t h e y  are able to  
syn thes ize  D N A  a t  t h a t  t ime,  thymidine-SH has  been  
admin i s t e red  to mo the r s  and  subsequen t ly  autoradio-  
graphic  p repa ra t ions  have  been m a d e  f rom embryon ic  
mice killed a t  d i f ferent  t ime  in tervals  fol lowing s imult-  
aneous a d m i n i s t r a t i o n  of t he  label w i t h  5-azacytidine.  

Material and methods. For  the  expe r imen t s  groups of 4 
female  mice (pregnancy day  14) be longing to the  r andom-  
bred  s t ra in  H, kep t  under  s t a n d a r d  condi t ions ,  were used. 
The mice wi th  vaginal  plugs or sperms  in vag ina  were 
isolated f rom male, and t h a t  day  was regarded  as day  1 of 
gestat ion.  Thymidine-3H (5.0 Ci/mmol) was in jec ted  to 
mo the r s  (100 vCi/animal) i.p. s imul taneous ly  wi th  5- 
azacyt id ine  a t  t he  dose level of 3 mg/kg.  The mice were 
killed 4, 8, 12 and  24 h af ter  the  admin i s t ra t ion ,  and  the  
foetuses  were e m b e d d e d  in paraff in .  Sect ions were cut  a t  
5 $, coa ted  wi th  a s t r ipp ing  f i lm K o d a k  AR. 10 and  
exposed  for 2 weeks a t  --15~ The slides were deve loped  
and  s ta ined  wi th  hematoxy l in -eos in .  Two embryos  f rom 
each l i t te r  were processed for au to rad iography .  The 
average  background  vMues were less t h a n  1 grain per  10 
nuclei. In  each slide 1250 ven t r icu la r  nuclei  1, compr is ing  
25 nuclear  layers runn ing  paral lel  to  the  inner  surface of 
the  neural  tube,  were eva lua ted  ; 50 nuclei  were coun ted  in 
each layer.  

Results. Table  I indicates  t h a t  following 5-azacyt idine 
the  labell ing of vent r icu la r  nuclei  is more  considerable  
t h a n  in t he  control .  At  12-24 h af ter  5-azacyt idine the  
n u m b e r  of heavi ly  labelled nuclei  (more t h a n  6 grains per  
nucleus) remains  unchanged,  whereas  the i r  a m o u n t  
d iminishes  progress ively  in controls.  The n u m b e r  of 
pycno t i c  nuclei  increases be tween  4 and  12 h following 
5-azacyt idine.  At  all t imes  60-66% of pycno t i c  nuclei  are 
heavi ly  label led (Table II). Be tween  12 and  24 h, pycno t ic  
nuclei  migra te  fronl  inner  to  ex te rna l  layers of ven t r icu la r  
zone (Figure). The emergence  of pycno t ic  nuclei is  p receded  
by  the  accumula t ion  of heavi ly  labelled mi to t ic  figures in 
the  region of t he  inner  surface of ven t r i cu la r  zone a t  4 
and 8 h, while  a t  12 and  24 h the  mi to t ic  index is signifi- 
can t ly  d imin ished  (Table I I I ) .  

Compar ing  the  n u m b e r  of mi to t ic  figures and pycnot ic  
cells p resen t  in t he  ven t r icu la r  zone (Table IV), i t  seems 
permiss ible  to  conclude t h a t  following 5-azacyt idine 
mitoses  in the i r  ma jo r i t y  undergo pycno t i c  degenerat ion.  
I f  t he  n u m b e r  of ven t r icu la r  mi to t i c  nuclei  and  t h a t  of 
pycno t i c  nuclei  p resen t  a t  a given t ime  in te rva l  is added  
together ,  the  value thus  ob ta ined  closely cor responds  to  
the  n u m b e r  of pycno t ic  nuclei  ac tua l ly  observed a t  t he  
following t ime  in te rva l  (Table IV). 

Discussion. The pycnot ic  degenera t ion  of the  ven t r i -  
cular cells occurs as a resul t  of t he  d i s tu rbance  of in te rna l  
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Table I. Labelling of nuclei in ventricular zone of mouse embryonic 
brain according to mean grain counts following simultaneous admi- 
nistration of thymidine-aH and 5-azaeytidine in vivo 

Time after Nuclei (%) 
application 
(h) Unlabelled 4-6 grains 7 and more grains 

8 68 ~ 50 b 24~ 24 b 8 ~ 26 b 
12 80 60 16 16 4 24 
24 88 64 12 12 0 24 

Controls. b Following 5-azacytidine. The nuclei have been arranged 
percentually into 3 classes according to their respective mean grain 
counts (unlabelled, 0-3; 4-6; and 7 and more grains per average 
nucleus). 

Table II. Percentage of pycnotic nuclei in ventricular zone of mouse 
embryonic brain and their labelling following simultaneous adminis- 
tration of thymidine-aH and 5-azacytidine in vivo 

Time after Pyenotie Nuclei (%) 
application nuclei Unlabelled 
(h) (%) 4-6 grains 7 and more grains 

8 14 32 5 63 
12 36 12 22 66 
24 38 13 27 60 

All pycnotic nuclei have been arranged percentually into 3 different 
classes according to their respective mean grain counts. 



842 Specialia EXPZRIENTIA 28/7 

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). 


