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For c e l l  death a f t e r  i r r a d i a t i o n  two fundamenta l  d i f f e r e n t  

mechanisms are d e s c r i b e d .  Whi le in i n t e r p h a s e  death the c e l l s  

d ie  be fo re  the f i r s t  m i t o s i s  o c c u r s ,  f o r  r e p r o d u c t i v e  death 

the i r r a d i a t e d  c e l l s  and t h e i r  daugh te rs  go t h rough  severa l  

m i toses  and the c e l l s  d ie  in  the f o l l o w i n g  g e n e r a t i o n s .  At 

l e a s t  f o r  t h i s  second mechanism energy d e p o s i t i o n  in  the c e l l  

nuc leus  is  more e f f e c t i v e  than in the cy top lasm.  The exper imen-  

t a l  ev idence  w i l l  be d e s c r i b e d .  A p p a r e n t l y  chromosomal damage, 

which is  induced d i r e c t l y  a f t e r  i r r a d i a t i o n ,  is  m o d i f i e d  and 

a m p l i f i e d  in  such a way t h a t  the progeny c e l l s  can no l o n g e r  

c o n t r i b u t e  to c e l l  p r o l i f e r a t i o n .  Ce l l  death is  the conse-  

quence ; the  number of  c e l l  g e n e r a t i o n  cyc les  is  bes ides  o t h e r  

f a c t o r s  dependent on the r a d i a t i o n  dose and r a d i a t i o n  q u a l i t y ,  

be fo re  c e l l  death occu rs .  A f t e r  exposure  w i t h  h igh  LET r a d i a -  

t i o n  the number of  c e l l  g e n e r a t i o n  cyc les  i s  s m a l l e r  than 

a f t e r  exposure  w i t h  low LET r a d i a t i o n .  

~es ide the q u a l i t y  of  the p r imary  r a d i a t i o n  events  c e l l  

p r o l i f e r a t i o n  is  ve ry  i m p o r t a n t  f o r  the development  of  the 

r a d i a t i o n  damage. With s y n c h r o n i z e d  c e l l  p o p u l a t i o n s  i t  has 

been demonst ra ted  t h a t  the r a d i o s e n s i t i v i t y  of  c e l l s  d i f f e r s  in 
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the va r ious  phases of the ce l l  genera t ion  cyc le .  Usua l ly  the 

s e n s i t i v i t y  is  compara t i ve l y  low in l a t e  S-phase and high in 

G2-phase. I t  is  assumed t h a t  the d i f f e r i n g  i n t e n s i t y  of  r e p a i r  

processes is  r espons ib le  in par t  f o r  the d i f f e r e n c e .  

Qui te o f ten  i t  i s  observed t h a t  i r r a d i a t e d  c e l l s  a r r e s t  in the 

G2-phase of the ce l l  cyc le  before the f i r s t  p o s t - r a d i a t i o n  

m i tos i s )  G2-block.  With pre implanted mouse embryos i t  has been 

found t ha t  apparen t l y  no f u r t h e r  r e p a i r  processes take place 

when the c e l l s  have gone through one m i t o s i s .  This b i o l o g i c a l  

system is  advantageous f o r  such s t u d i e s ,  as the c e l l s  are 

n a t u r a l l y  synchron ized f o r  some ce l l  genera t ion  cyc les  and i t  

can e a s i l y  be determined through how many mi toses the c e l l s  

have migrated a f t e r  i r r a d i a t i o n . - T h o s e  c e l l s  which a r r e s t  

longer  in the f i r s t  G2-phase show less chromosomal damage 

and ce l l  death.  

The chromosomal damage is  p a r t l y  expressed by loss of chromat in 

from the ce l l  nucleus i n t o  the cy top lasm.  The fo rmat ion  of 

these m ic ronuc le i  can be c o r r e l a t e d  to c e r t a i n  types of 

chromosome a b e r r a t i o n s .  The development of chromosome breaks,  

chromat id breaks and m ic ronuc le i  is  s tud ied  a f t e r  the f i r s t ,  

second and t h i r d  m i t o s i s  p o s t - r a d i a t i o n  exposure w i t h  X-rays 

and neut rons .  The consequences f o r  ce l l  death w i l l  be 

d iscussed .  


