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Effect of  5 - A z a c y t i d i n e  o n  D e v e l o p i n g  M o u s e  E m b r y o  

5-Azacy t id ine  possesses r e m a r k a b l e  a n t i l e u k e m i c  a n d  
b a c t e r i o s t a t i c  1,2 p roper t i es .  Recen t ly ,  i t  has  been  found  
t h a t  5 -azacy t id ine  is c apab l e  of p r o v o k i n g  i n t e r r u p t i o n  of 
p r e g n a n c y  in  mice3;  for t h i s  r eason  i t  s eemed  of i n t e r e s t  
to  i n v e s t i g a t e  i t s  cy to logica l  effects  on  deve lop ing  m o u s e  
e m b r y o  us ing  h i s to logy  a n d  a u t o r a d i o g r a p h y  w i th  label led  
nucleic  acids  precursors .  

5 -Azacy t id ine  a n d  5-azacytidine-4-1aC (4.1 /,C//zmol) 
were  syn thes i zed*  b y  Dr.  PiSKALA a n d  Dr. J. MORkVEK, 
b o t h  of th i s  I n s t i t u t e .  F e m a l e  mice  were  used t h r o u g h o u t  
t he  e x p e r i m e n t .  All of t h e m  were of r a n d o m  b r e d  s t r a i n  H, 
k e p t  u n d e r  s t a n d a r d  condi t ions .  T h e  mice w i t h  vag in a l  
p lugs  were i so la ted  a n d  r e g a r d e d  as zero d a y  p r e g n a n t .  
I n  one  i n s t ance  (his tological  e x a m i n a t i o n  of t he  e m b r y o n a t  
n e r v o u s  t i s sue  on  12 th  d a y  of ges ta t ion)  o v u l a t i o n  was  
s y n c h r o n i z e d  b y  a d m i n i s t r a t i o n  of c o m b i n e d  se rum a n d  
chor ion ic  g o n a d o t r o p i n s  (Gestyl .  Organon ,  H o l l a n d  a n d  
P r a e d y n ,  L6~iva,  Czechoslovakia) .  C o n v e n t i o n a l  h is to-  
logical  sec t ions  were processed to  a u t o r a d i o g r a p h y  ( K o d a k  
AR.10  s t r i p p i n g  film). T o t a l  nucle ic  acids were  e x t r a c t e d  
w i t h  5% t r i ch lo race t i c  acid.  

T h e  effects  of 5 -azacy t id ine  were fol lowed in foetuses  
aged 14 a n d  7 days .  The  d rug  was a d m i n i s t e r e d  i.p. a t  t h e  
level  of 1,5 m g / k g  to  p r e g n a n t  mice on  3 consecu t ive  days.  
The  a n i m a l s  were  sacr i f iced 24 h a f t e r  t he  las t  in jec t ion .  

I n  t h e  f i rs t  i n s t ance  (14 th  d a y  of ges ta t ion)  the  n u m b e r  
of a b s o r b e d  foe tuses  was 20% h ighe r  a f t e r  5 -azacy t id ine  
t h a n  in  con t ro l s  whe re  10% of e m b r y o s  were  abso rbed .  
Gross  d e v e l o p m e n t a l  a b n o r m a l i t i e s  were  p r e s e n t  in  t h e  
c ran ia l  p a r t s  a n d  in t h e  l ivers  of t r e a t e d  foetuses.  T h e  
n e r v o u s  t i ssue  was  la rgely  d e s t r o y e d  a n d  only  few p y c n o t i c  
cells were left.  S imi la r ly  h e p a t o c y t e s  g rea t ly  d imin i shed  
in n u m b e r  a n d  d iv id ing  cells were absen t ,  These  changes  
were  p r e s e n t  also in t he  p l a c e n t a e  wh ich  were cons ide rab ly  
smal le r  t h a n  in con t ro l s  (Figure  la ,  b). 

I n  t h e  second  i n s t a n c e  (7th d a y  of ges ta t ion)  foetuses  
were c o m p l e t e l y  des t royed ,  and  on ly  cells w i th  pale  cy to-  
p l a s m a  a n d  p y c n o t i c  nucle i  r e m a i n e d  a t  t he  s i te  of t he i r  
n ida t i on .  T h e  cells of dec idua  basa l i s  were  in genera l  well  
p r e s e r v e d ;  on ly  few cells w i t h  ves icu la r  nucle i  a p p e a r e d  
a b n o r m a l .  U t e r i n e  ep i the l ia l  a n d  g i a n t  cells d id  no t  show 
a n y  abe r r a t i ons .  

B o t h  g roups  of mice (14th  a n d  7 th  day  of ges ta t ion)  
were i n j ec t ed  w i t h  t h y m i d i n e - 3 H  (60 /~Ci 4 h before  kill- 
ing). I n  t he  f i rs t  g roup  of embryos ,  t he  a u t o r a d i o g r a p h y  
did  no t  r evea l  a n y  s i lver  gra ins  e i t he r  over  l ivers  or c en t r a l  
n e r v o u s  t issue,  a l t h o u g h  in t h e  con t ro l  foetuses  these  
o rgans  were c o m p a r a t i v e l y  heav i l y  label led  (60% of cells 
were  pos i t ive  w i t h  5 g ra ins  ove r  a v e r a g e  label led  cell). In  
t he  second  g roup  label  was  p r e s e n t  on ly  ove r  well  pre-  
s e rved  ceils of dec idua  basa l i s  a n d  ove r  u t e r i ne  e p i t h e l i u m  
inc lud ing  g i a n t  cells. 

On  a c c o u n t  of these  effects  o b s e r v e d  in  t h e  e m b r y o n a l  
n e r v o u s  t i ssues  a f t e r  5 -azacyt id ine ,  a more  de ta i l ed  in- 
v e s t i g a t i o n  was u n d e r t a k e n  b y  a d m i n i s t e r i n g  a single 
dose of t h e  d r u g  (4 mg/kg)  on  t h e  12 th  d a y  of g e s t a t i o n ;  
t he rea f t e r ,  t h e  p r e g n a n t  mice were sacr i f iced a t  4, 8, 12 
a n d  24 h i n t e r v a l s  a n d  ne rvous  t i ssue  of foetuses  was 
e x a m i n e d  his to logical ly .  I n  t h e  con t ro l s  t h e  region of 
v e n t r i c u l a r  c o l u m n a r  e p i t h e l i u m  (Figure  2a) was  com- 
posed  of cells w i t h  p e r i p h e r a l  a n d  c e n t r a l  processes,  t h e i r  
c y t o p l a s m a w a s r a t h e r p a l e a n d t h e i r n u c l e i w e l l  s t a i n e d  s L 
I n  t h e  e p e n d y m a l  zone  m i t o t i c  cells a t  va r i ous  s tages  
could  be  seen. I t  was  in  t h i s  region t h a t  p r o p h a s i c  a n d  
m e t a p h a s i c  cells w i t h  t h i c k e n e d  a n d  i r regu la r ly  a r r a n g e d  
c h r o m o s o m e s  a c c u m u l a t e d  4 h (Figure  2b) a f t e r  t h e  
a d m i n i s t r a t i o n  of 5 -azacy t id ine  ; also p y c n o t i c  nucle i  were 
more  n u m e r o u s  in c o m p a r i s o n  w i t h  t he  controls .  A t  8 h 
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Fig. 1. Effect ~f 5-azacytidine on liver, placenta, and brain of 
14-day-old mouse embryos. (a) Control. (b) After administration of 
3 doses of 5-azaeytidine (1.5 mg/kg/day; l l - to  13-day-old mouse 
embryos). 
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Fig. 2. Columnar epithelium of brain of 12-day-old embryos after 
treatment with 5-azacytidine. (a) Control. (b, c, d) 4, 8 and 12 h 
after admini.~tration of 5-azacytidine (4 mg/kg). 

(Figure  2c) r e m n a n t s  of p y c n o t i c  nuclei  a n d  mi to t i c  cells 
w i t h  i r regu la r  a r r a n g e m e n t s  of c h r o m o s o m e s  were  sti l l  
p r e s e n t  in  t h e  s ame  region.  S imi la r  p ic ture ,  however ,  
cou ld  be obse rved  also in t h e  m a n t l e  zone. A t  12 h 
(Figure  2d) p y c n o t i c  nuclei  a c c u m u l a t e d  in t h e  m a r g i n a l  
zone, whereas  in t h e  e p e n d y m a l  region n o r m a l  d iv id ing  
cells b e g a n  to  appear .  A t  24 h p y c n o t i c  nucle i  d i m i n i s h e d  
in size a n d  were p r e s e n t  p r e v a l e n t l y  in t h e  m a r g i n a l  
region.  

T h e  ab i l i ty  of low doses of 5 -azacy t id ine  (1.5-4 mg/kg)  
to  d e s t ro y  or d a m a g e  e m b r y o n i c  t i ssue  a t  doses  non - tox i c  
to  p r e g n a n t  mice  (LDs0 115 m g / k g  s) led us to  i n v e s t i g a t e  
i ts  i n c o r p o r a t i o n  in to  e m b r y o n a l  organs .  Af te r  t h e  i.p. 
a d m i n i s t r a t i o n  of 5-azacytidine-4-14C to  p r e g n a n t  mice 
(1/~Ci/0.25 #mol)  t h e  d r u g  was  i n c o r p o r a t e d  in a n  a m o u n t  
of 0 .49m/zmol  a n d  0.14 m/zmol /mg nucle ic  acids  in to  
foeta l  l iver  a n d  cen t r a l  n e rv o u s  s y s t e m  respec t ive ly .  I t  is 
k n o w n  t h a t  th i s  c o m p o u n d  is r ead i ly  i n c o r p o r a t e d  in to  
d i f f e ren t  t ypes  of nucle ic  acids  9,~°. 

Zusammen/assung. 5-Azacy t id in  wurde  t r ~ c h t i g e n  Miiu- 
sen  a m  4.-6.  u n d  11.-13. Tag  v e r ab re i ch t .  Bei  de r  e r s t en  
G r u p p e  zeigte s ieh eine vGllige R e s o r p t i o n  de r  Fe tusse ,  
w ~ h r e n d  in de r  zwei ten  G r u p p e  h au p t s i i ch l i ch  die L e b e r  
u n d  das  N e r v e n g e w e b e  gesch/ idigt  waren .  I n  de r  epen-  
d y m a l e n  Zone w e r d e n  die in Te i lung  be f ind l i chen  Zellen 
in de r  M e t a p h a s e  g e s t o p p t  u n d  un t e r l i egen  e iner  p y k n o t i -  
schen  Degene ra t ion .  
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Agglut inat ion of Cultured Cells by Wheat Germ Lipase; Effect of Prednisolone 

Inc reased  e l ec t rophore t i c  mob i l i t y  of m a l i g n a n t  ceils 
seems to  be  r e l a t ed  to  t h e i r  i nvas ivenes s  1. Since chemica l  
g roups  suscep t ib le  to  t h e  ac t ion  of n e u r a m i n i d a s e  cons t i -  
t u t e  m a j o r  cha rge  d e t e r m i n i n g  c o m p o n e n t s  of t he  cell sur-  
face, e l eva t ed  levels of sialic acids m a y  be  r e l a t ed  to  t h e  
neop las t i c  p rope r t i e s  of such cells. Th i s  was  s h o w n  exper i -  
m e n t a l l y  b y  FORRESTER, AMBROSE a n d  STOKER ~ in h a m -  
s t e r  k i d n e y  f ib rob las t s  t r a n s f o r m e d  w i t h  t he  oncogenic  
p o l y o m a  virus .  Moreover ,  m a l i g n a n t  cells c o n t a i n  specific 
sialic ac id - r i ch  agg lu t i nogens  w h i c h  are  r eac t i ve  w i t h  
agg lu t in in s  p r e s e n t  in  p r e p a r a t i o n s  f rom w h e a t - g e r m  
l ipase  3, 4. 

The  effect  of c e r t a i n  s te ro id  ho rmones ,  p a r t i c u l a r l y  
those  of t h e  ad r enoco r t i co id  g roup  seems  to  be  assoc ia ted  
w i th  changes  in t he  sur face  p rope r t i e s  of t r e a t e d  cells s,s, 
poss ib ly  i nvo lv ing  s ia lopro te ins .  R e c e n t l y  CARUBELLI a n d  
GRIFFIN 7 h a v e  r e p o r t e d  t h a t  h y d r o c o r t i s o n e  increases  in- 
t r ace l l u l a r  levels  of sialic acid in  H e L a  cells. I t  seems t h a t  
p redn i so lone  s t i m u l a t e s  s y n t h e s i s  of sialic acids  a n d  does 
no t  mere ly  p r e v e n t  t he  re lease  of th i s  c o m p o u n d  in to  t h e  
cu l t u r e  med ium.  

I n  th i s  c o m m u n i c a t i o n  we are  p r e s e n t i n g  ev idence  to 
show t h a t  a g g l u t i n a b i l i t y  of c u l t u r e d  cells b y  w h e a t  ge rm 
l ipase  is increased  b y  exposu re  to  p r ed n i s o l o n e  d u r i n g  
g rowth .  T h e  effect  is abo l i shed  if p r edn i so lone  g rown  cells 
are t r e a t e d  w i t h  n e u r a m i n i d a s e .  

H e L a  $ 3  a n d  Hen le  e m b r y o n a l  i n t e s t i n a l  l ines  were  
g rown for 4 d a y s  in glass b o t t l e s  in t h e  p resence  of 0.5/~g[ 
ml  of p redniso lone .  T h e  cell m o n o l a y e r s  were w a s h e d  w i t h  
b a l a n c e d  sa l t  so lu t ion  a n d  t h e  cells were  s c raped  f rom 
glass  w i t h  p e r f o r a t e d  ce l lophane  s t r ips .  T h e y  were  t h e n  
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