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s t ab l e  sho r t  t e locen t r i c  (presen t  in  25% of t h e  m e t a -  
phases) ,  I f  t h i s  is t he  case, ou r  f ind ings  sugges t  t h a t  1. 
c h r o m o s o m a l  f ission does occur  in  m a m m a l s ,  a t  leas t  a t  
t h e  level  of i n d i v i d u a l  c h r o m o s o m e s ;  2. some fission pro-  
duc t s  c an  be  h i g h l y  s t ab l e ;  a n d  3. e i t he r  cen t r i c  fus ion 
m e c h a n i s m s  invo lve  a d u p l i c a t i o n  of t h e  cen t romere ,  or  
t e locen t r i c  c h r o m o s o m e s  can  s o m e t i m e s  b e h a v e  in a nor-  
ma l  w a y  w i t h  ha l f  cen t romeres .  

Resumen. Los es tud ios  c romos6micos  l l evados  a cabo  en  
u n  m a c h o  de Presbytis entellus sugieren  que  los mecan icos  
de f is i6n c6n t r i ca  h a n  i n t e r v e n i d o  en  la  evo luc i6n  c romo-  
s6mica  de  los mamfferos ,  que  la  f is i6n p u e d e  p r o d u c i r  cro- 
m o s o m a s  te loc6nt r icos  es tables ,  y que  los m e c a n i s m o s  de  
fusi6n p u e d e n  acompaf i a r se  de  u n a  dup l i cac i6n  cen t ro -  
m6rica.  
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G e n e t i c  C o n t r o l  o v e r  t h e  D u r a t i o n  o f  G 1 P h a s e  

Genes  con t ro l  t h e  r a t e  of cell  r ep roduc t ion ,  m a n i f e s t i n g  
t h e i r  ef fects  in  one  or  severa l  cel l  sys tems .  A n u m b e r  of 
m u t a n t  genes  d i s t u r b i n g  t he  n o r m a l  r a t e  of cell  pro l i fera-  
t i on  in d i f f e ren t  o r g a n s  are  k n o w n  in  t h e  mouse .  As 
was  s h o w n  in ou r  ear l ier  work,  t h e  gene ocu la r  r e t a r d a -  
t i o n  (gene s y m b o l  or) i n h i b i t s  t h e  m i t o t i c  a c t i v i t y  of 
t h e  r e t i n a  an l age  cells a, a n d  t h e  gene  f idge t  (/i) - t h a t  
of t h e  b r a i n  a n d  eye-vesic le  cells 3. 

Accord ing  to  our  p r e s e n t  evidence ,  t h e  m u t a n t  genes  
or a n d  / i  in  t h e  mouse  s ign i f i can t ly  p r o l ong  t h e  pre-  
s y n t h e t i c  pe r iod  (Gx) of t h e  cell  cycle, r e su l t i ng  in t h e  
i n h i b i t i o n  of t h e  p ro l i f e ra t ive  ac t iv i ty .  

Material  and method. W e  s tud ied  t he  p a r a m e t e r s  of 
cell cycle a n d  t h e  p ro l i f e ra t ive  pool  of r e t i n a  an l age  cells 
in 10-day-old  embryos ,  h o m o z y g o u s  for  ocu la r  r e t a r d a -  
t i on  or  f idge t  genes.  N o r m a l  mice  ( + / + ) ,  w i t h  s imi la r  
gene t ic  b a c k g r o u n d ,  were  used  as cont ro ls .  To  d e t e r m i n e  
t he  p a r a m e t e r s  of t h e  cell cycle, we m a d e  a s ingle i.p. 
8 H - t h y m i d i n e  in j ec t ion  (spec. a c t i v i t y  1.4 Ci /mmole)  to  

t h e  p r e g n a n t  females  (5 vtCi/g of b o d y  weight ) .  T h e  
a n i m a l s  were  sacr i f iced a t  d i f f e ren t  per iods  f rom 30 m i n  
to  22 h. A t  leas t  2000 cells in  t h e  r e t i n a l  a n l a g e  of e ach  
e m b r y o  were  e x a m i n e d  to  e s t i m a t e  p e r c e n t a g e  of labe l led  
m i t o t i c  f igures.  F o r  t e r m  15 e m b r y o s  f rom 3 females  
were  o n  t h e  ave r age  ana lyzed .  I n  o rde r  to  d e t e r m i n e  t h e  
p ro l i f e r a t ive  pool  we m a d e  3, 6 or  10 r e p e a t e d  3H- thy-  
m i d i n e  in jec t ions  a t  3-h in te rva l s .  

D e p a r a f f i n e d  t r a n s v e r s e  sec t ions  t h r o u g h  e m b r y o s  
(5 ~tm th ick)  were coa t ed  w i t h  l iqu id  emul s ion  b y  d ipp ing ,  
exposed  for 2 weeks  a t  4°C, f ixed a n d  sub j ec t ed  to  
M a y e r  h e m a t o x y l i n  s t a in ing .  The  nucle i  were cons idered  
labe l led  if t h e y  c o n t a i n e d  more  t h a n  4 s i lver  gra ins .  
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Fig. 1. Percentages of labelled mitotic figures in the retina anlage of 10-day-old + / + ,  or/or and ]i//i embryos after pulse labelling 
with 3H-thymidine. Abscissa: hours; ordinate: % labelled mitoses. 
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Results. T h e  d a t a  on  d u r a t i o n  of t he  cell cycle phases  
in t h e  r e t i na l  an l age  of e m b r y o s  of t h e  g e n o t y p e s  s tud ied  
were de r ived  f rom the  g raph ic  cu rves  of t h e  p e r c e n t a g e  
of l abe l led  mi toses  b y  us ing  t he  m e t h o d  of QUASTLER 
a n d  SHERMAN 8 (Figure  1). The  g e n e r a t i o n  t i m e  (T) of 
t h e  r e t i n a  an lage  cells shows a 1.5-fold increase  in or~or 
e m b r y o s  a n d  a 1.2-fold increase  i n / i / ] i  e m b r y o s  as com- 
p a r e d  to  t h e  no rm.  T h e  t o t a l  d u r a t i o n  of G 1 a n d  M phases  
in  or/or e m b r y o s  inc reased  t h r e e  t i m e s  a n d  in ]i/]i 
e m b r y o s  twice  a g a i n s t  t h e  n o r m  (Table,  F igu re  2). T he  
ear l ie r  f inding,  t h a t  in  t h e  r e t i n a  an l age  of 10-day-old  
or/or a n d  [i/fi e m b r y o s  t h e  m i t o t i c  i ndex  is m u c h  lower  
t h a n  t h a t  of + / +  embryos1 ,  *, leads  us  to  sugges t  t h a t  
changes  in t h e  l e n g t h  of t h e  g e n e r a t i o n  t i m e  in t h e  
m u t a n t s  are  due  to  e longa t ion  of G x, b u t  n o t  M phase .  
T h e  o t h e r  pe r iods  of t h e  cell  cycle  in  t h e  r e t i n a  an lage  
of or/or a n d  [i//i e m b r y o s  do n o t  d i f fer  m u c h  f rom t he  
no rm.  

T h e  c o u n t  of s i lve r  g ra ins  ove r  labe l led  nucle i  of t he  
r e t i n a  1 h a f t e r  a s ingle  3 H - t h y m i d i n e  i n j ec t i on  ha s  s h o w n  

The duration of the cell cycle phases in the retina anlage of 10-day-old 
mouse embryos (h) 

Genotype t G 2 t S t G 1 + M T 

+ / + 1 611~ 21/3 10 
or~or 11/4 52/a 8 15 
li/li 1 6t/z 41/2 12 

63 

Fig. 2. The relative duration of different periods of the cell cycle 
in the retina anlage of 10-day-old mouse embryos of + / + ,  or/or 
and li/fi genotypes. 

s l i gh t ly - inc reased  i n c o r p o r a t i o n  i n t e n s i t y  of labe l  in or~or 
e m b r y o s  as  c o m p a r e d  to  t he  norm.  R e d u c t i o n  of S, a n d  
more  i n t e n s i v e  i n c o r p o r a t i o n  of 3 H - t h y m i d i n e  i n to  DNA,  
ind ica tes  some  acce le ra t ion  of D N A  s y n t h e s i s  in or~or 
embryos .  Th i s  is e v i d e n t l y  a c o m p e n s a t o r y  r e sponse  to 
s ign i f i can t  e l o n g a t i o n  of G 1 phase .  In  [i/[i e m b r y o s  t he  
i n t e n s i t y  of 8 H - t h y m i d i n e  i n c o r p o r a t i o n  a n d  t h e  d u r a t i o n  
of S do n o t  show a n y  di f ference  f rom those  of + / +  
embryos .  

The  e x p e r i m e n t s  w i t h  r e p e a t e d  ZH- thymid ine  injec-  
t ions  h a v e  s h o w n  t h a t  al l  t h e  r e t i n a  an lage  cells of 
10-day-old + / + ,  or/or a n d  /i//i e m b r y o s  unde rgo  pro-  
l i fera t ion.  Nuc le i  of al l  t h e  cells become  label led  a f t e r  
6 3 H - t h y m i d i n e  in jec t ions .  

Discussion. Thus ,  i n h i b i t i o n  of t he  p ro l i f e ra t ive  a c t i v i t y  
of t he  r e t i n a  an l age  cells b y  t h e  m u t a n t  genes  or a n d  /i 
is caused  b y  t h e  e l o n g a t i o n  of t he  p r e s y n t h e t i c  phase  of 
t he  cell cycle. Gene  or e v i d e n t l y  ac t s  on ly  in t he  r e t i n a  
an lage  cells. T h e  m i t o t i c  indices  d e t e r m i n e d  b y  us in t he  
dorsa l  region of t h e  t e l e n c e p h a l o n  a n d  v e n t r a l  p a r t  of 
d i eneepha lon  h a v e  r evea l ed  no  s ign i f i can t  d i f ferences  
be tween  10-day-old  or/or a n d  + / +  embryos .  Gene  fi  
i nh ib i t s  t he  p ro l i f e r a t i ve  cell a c t i v i t y  in t h e  b r a i n  a n d  
i ts  de r iva t i ve - eye  vesicle.  Hence,  these  m u t a n t  genes  ac t  
in def in i te  cell s y s t e m s  a n d  d i s t u r b  t he  syn thes i s  of 
t issue-specif ic  p r o t e i n s  (he te rosyn thes i s ) .  I t  has  been  
shown  for m a n y  ce l lu la r  s y s t e m s  t h a t  t he  v a r i a t i o n s  in 
t he  gene ra t ion  t i m e  are  due  to  d i f f e ren t  l e n g t h  of G~. 
PRESCOTT 4 sugges ts  t h a t  t he re  is a con t ro l  p o i n t  of cell 
r ep roduc t ion  a t  t h e  end  of t h e  p r e s y n t h e t i c  pe r iod  which ,  
in our  opinion,  m u s t  be  t h e  s t a r t i n g - p o i n t  of a u t o s y n t h e -  
sis. The  m u t a n t  genes  or a n d  ]i c h a n g i n g  of he t e rosyn -  
thes is  de lay  t he  b e g i n n i n g  of a u t o s y n t h e s i s ,  b r i ng ing  
a b o u t  t he  e longa t ion  of G 1 in t h e  r e t i n a  an lage  cells of 
t he  mouse.  

BblBOAbL MyTaHTHMe reHbl or  It fi y MbtmH 3HaqHTeJ~bH0 
yjUIIIH~IH)T G x nepaoA KJIeTOK 3aqaTKa ceTqaTKH, B peaynb- 
TaTe qero Fip014CX0JIHT noAaBJleHHe np0JIHqbepaTHBH0fi aKTHB- 
H0CTH KJIeTOK pa3BMBamnleficn ceTqaTKH. 
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C h r o m o s o m e n a b e r r a t i o n e n  i n  d e n  W u r z e l s p i t z e n  

A f l a t o x i n  B 1, ein yon  A spergillus/lavus u n d  v e r w a n d t e n  
P i l z a r t e n  gebi lde tes  M y c o t o x i n  1, h a t  wegen  se iner  carc ino-  
genen  E i g e n s c h a f t e n  grosses In t e re s se  ge funden .  I n  e iner  
R e i h e  yon  U n t e r s u c h u n g e n  w u r d e n  Sch i id igungen  yon  
Zel len in Ze l l ku l t u r en  b e o b a c h t e t ,  so Z e r s t 6 r u n g  v o n  
K e r n  u n d  C y t o p l a s m a  bei  K~ilbernierenzel len *, H e m -  
m u n g  de r  V e r m e h r u n g  sowie E n t s t e h u n g  yon  Riesenzel-  
len  be i  m e n s c h l i c h e n  e m b r y o n a l e n  L ungenze l l en  3, 4, 
W a c h s t u m s h e m m u n g  u n d  z u n e h m e n d e  G r a n u l a t i o n  bei  
H e L a -  u n d  Chang-Lebe rze l l en  5 u n d  Z e r s t 6 r u n g  de r  Nu-  
cleoli  bei  m e n s c h l i c h e n  Leberze l l en  e, ~. A f l a t o x i n  B 1 fief 
a u c h  d i r e k t  C h r o m o s o m e n a b e r r a t i o n e n  in W u r z e l n  v o n  

y o n  AUium c e p a  d u r c h  A f l a t o x i n  B 1 

Vicia/aba 8 u n d  in m e n s c h l i c h e n  L e u k o z y t e n  9 sowie eine 
R e d u k t i o n  de r  M i t o s e r a t e  in  m e n s c h l i c h e n  Lungenze l l en  
hervor .  

I n  de r  vo r l i egenden  A r b e i t  wurde  de r  E inf luss  yon  
Af la tox in  B 1 auf  die C h r o m o s o m e n  in Zellen de r  Wurze l -  
sp i tze  v o n  Allium cepa u n t e r s u c h t .  Dieses O b j e k t  e rschien  
besonde r s  i n t e r e s san t ,  well  a n  i h m  bere i t s  die E n t s t e h u n g  
yon  A b e r r a t i o n e n  d u r c h  Cumar in ,  yon  d e m  Af la tox in  ]31 
c h e m i s c h  a b z u l e i t e n  ist, s t u d i e r t  worden  war  11,12 

W u r z e l n  v o n  A llium cepa w u r d e n  in ve r sch i edenen  Kon-  
z e n t r a t i o n e n  (200 ~g/ml,  100 vg/ml ,  10 &g/ml, 1 t~g/ml) 
von A f l a t o x i n  t31 (Serva,  Heide lberg)  in 0 .3% D i m e t h y l -  


