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Summary. In  accordance wi th  the i r  carcinogenic effects, 7, 12-d imethy lbenzan thracene  and 3, 4-benzo(a)pyrene induce 
s i s te r  ch roma t id  exchanges  in the  bone mar row of Chinese H a m s t e r s  in vivo. P h e n a n t h r e n e  is inactive.  A dose depen-  
dence  of induced s i s te r -chromat id  exchanges  can be shown. 

Recen t  publ ica t ions  show t h a t  mutagenic  subs tances  
induce no t  only ch romosome  aber ra t ions  bu t  also sister  
ch roma t id  exchanges.  Different ia l  s ta in ing  of sister chro-  
ma t id  exchanges  (SCE) was so far res t r ic ted  to cul tured 
cells ~-6. 
Recen t ly  me thods  were developed to d e m o n s t r a t e  the  
induct ion  of SCE in vivo, i.e. in the  bone mar row cells of 
t r ea ted  animals~. W i t h  th is  new techn ique  of Vogel and 
Bauknech t ,  the  dose-dependence  of SCE induced  by  3 
polycyclic hydrocarbons  was examined :  7 ,12-dimethyl -  
benzan th racene  (DMBA); 3 ,4-benzo(a)pyrene (BaP) and  
p h e n a n t h r e n e  (Ph). 
Male Chinese Hams te r s ,  8-20 weeks old, received one 
dose e i ther  of 2.5, 7.5, 12.5, 25, 50 or 100 mg DMBA/kg  
b.w. or of 25, 50 or 100 mg BaP /kg  b.w. or of 25, 50 or 
100 m g / P h / k g  b.w. All 3 hydroca rbons  were dissolved in 
Trieapryl ine,  using a homogenizer  for be t t e r  solution. 
21/~ h before f ixation,  10 mg Colchicine/kg b.w. was given. 
The animals  were sacrificed 24 h af ter  the  t r e a t m e n t  wi th  
hydrocarbons ,  and 28 h af ter  the  first  inject ion wi th  
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Dose response curve of sister chromatid exchanges induced by 
DMBA (top curve), BaP (middle curve), and Ph (bottom curve) in 
bone marrow cells of Chinese Hamsters. The horizontal line repre- 
sents the control level (3.4). Abscissa: Dose (mg/kg b.w.). Ordinate: 
Mean nmnber of sister chromatid exchanges • standard deviation 
(vertical lines). Each point of the curves represents a sample of 50 
cells from 2 animals. 

B U d R .  In  t he  controls,  un t r ea t ed  animals  or animals  
t r ea t ed  wi th  t h e  pure  solvent ,  the  mean  n u m b e r  of SCE/  
cell was 3.2 4- 1.2 and 3.4 4- 1.4 respect ively.  Compared  
wi th  induced breaks  and interchanges ,  the  n u m b e r  of 
SCE per  cell is much  higher.  Therefore  much  fewer  cells 
need to  be counted  t h a n  in the  case of ch romosome  aber-  
rat ions.  We  found 50 cells adequa te  to get  reliable resul ts  
wi th  hydrocarbons .  
The figure shows the  dose-response curves ob ta ined  so 
far. DMBA, the  mos t  act ive compound ,  as well as BaP,  
show a non- l inear  increase of SCE. This  m a y  also be the  
case wi th  Ph,  bu t  the  n u m b e r  of SCE induced is no t  
significant.  The dose curve of DMBA is based on 6 dif- 
fe rent  concent ra t ions .  A signif icant  increase is ob ta ined  
wi th  7.5 mg/kg  b.w. ; obviously  no, or a ve ry  low, th resh-  
old value exists.  The 3-point-curve of B a P  rises f rom 
abou t  25 mg/kg  b.w. wi th  a s ignif icant  increase be tween  
25 and 50 mg/kg  b.w. Here  a d i s t inc t  th resho ld  value 
seems to exist .  The increase of SCE induced by  P h  is no t  
s ignif icant  w i th  a dose of 100 mg/kg  b.w. 
3 main  conclusions can be d rawn f rom the  resul ts :  
1. The induc t ion  of SCE corresponds  to the  resul ts  ob- 
t a ined  f rom chromosome  aberra t ions  (unpublished).  
2. I t  reflects the  sequence of carcinogenic effects by  the  3 
hydroca rbons  wi th  DMBA as the  mos t  act ive compound .  
3. The SCE t e s t  is much  more  sensi t ive t h a n  the  induc t ion  
of ch romosome  aberrat ions.  A signif icant  increase of SCE 
can be observed wi th  concen t ra t ions  much  lower t h a n  
those  which are necessary to induce ch romosome  aberra-  
t ions. The t es t  m a y  be used as a quick  m e t h o d  to  screen 
for the  induct ion  of ch romosome aber ra t ions  and  to  
examine  the  exis tence of a th reshold  value. 
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Mouse  sex  vesicle .  C-band and pair ing at the l ight  and electron microscope  1 
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Summary. C banded  mouse pachy tene  chromosomes  were s tudied  wi th  the  l ight  and electron microscopes by  the  whole 
m o u n t  technique.  The X and  Y chromosomes  show pair ing by  the  long, b y  the  shor t  or b y  b o t h  long and  shor t  arms. 
Assuming  Lyon ' s  hypothes i s ,  the  la t te r  suggests  t h a t  the  Y segmen t  t r ans fe r red  to the  X is intercalar .  W i t h  the  l ight  
microscope,  a nega t ive  image of the  s y n a p t o n e m a l  complex  is evidenced.  
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