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C o m p a r a t i v e  R e s p o n s e s  o f  T w o  P r o t o z o a  t o  T w o  

A l t h o u g h  p r o t o z o a  are c o n v e n i e n t  for s t u d y i n g  rad io-  
biological  effects  a t  t h e  cel lu lar  level,  m u c h  r e m a i n s  un-  
k n o w n  a b o u t  t h e i r  r esponses  to  r ad i a t i on .  R e c e n t  
ev idence  ind ica t e s  t h a t  t h e  r epa i r  m e c h a n i s m s  of a m o e b a e  
i n d u c e d  b y  ioniz ing  r a d i a t i o n  a n d  U V - l i g h t  reside in t h e  
s a m e  p a r t  of t h e  c y t o p l a s m  1,2. O t h e r  worker s  h a v e  c l a imed  
t h a t  t he  r e p a i r  m e c h a n i s m s  of Micrococcus radiodurans 
a f t e r  exposu re  to  U V - t i g h t  or  ion iz ing  r a d i a t i o n  are  t h e  
s a m e  3. I f  i t  is supposed  t h a t  t h e r e  is a 1 : 1 co r r e spondence  
b e t w e e n  r epa i r  m e c h a n i s m  a n d  r a d i a t i o n  induced  lesion, 
i t  m i g h t  be  sugges ted  t h a t  U V - l i g h t  a n d  ioniz ing r a d i a t i o n  
ac t  in  t h e  s ame  m a n n e r .  W e  r e p o r t  e x p e r i m e n t s  to  t e s t  
t h i s  un l ike ly  h y p o t h e s i s  a n d  show i t  to  be  un t r ue .  

T h e  m e t h o d  was  to  t a k e  2 closely r e l a t ed  p ro tozoa  4, 
Actinophrys sot a n d  Actinosphaerium nucleo/ilum a n d  
e x a m i n e  t h e  r a t io  of t he i r  r e l a t i ve  res i s tances  to  t he  2 
d i f f e ren t  t y p e s  of r ad ia t ion .  T he  source  of U V - l i g h t  was  
t h e  un f i l t e r ed  o u t p u t  of a H a n o v i a  ' C h r o m a t o l i t e '  l a m p  
w h i c h  is 84% on  t h e  2534 ~ line,  m o s t  of t h e  r e m a i n d e r  
b e i n g  in  t h e  v is ib le  blue.  Dose r a t e  a t  t h e  s t a n d a r d  
pos i t i on  of i r r a d i a t i o n  was  52 ergs m m  -2 sec-L  Ion iz ing  
r a d i a t i o n  was  p r o v i d e d  b y  a 100 Curie  coba l t  6° rod.  
Spec imens  were r o t a t e d  para l l e l  to  a n d  4,8 cm d i s t a n t  
f rom t h e  rod.  S t a n d a r d  dose r a t e  was  580 r ra in  -I. Cells 
to  be  i r r a d i a t e d  were  t a k e n  f rom cu l tu res  3 weeks  old, 
w h i c h  were  a e r a t e d  a n d  s t a r v e d  for  3 days  before  use. 
Single  cells were  p i p e t t e d  f rom t h e  cu l t u r e  a n d  i r r a d i a t e d  
for a p p r o p r i a t e  periods.  P r e c a u t i o n s  were  t a k e n  to  
m i n i m i z e  a n y  p h o t o - r e v e r s a l  of l a t e n t  lesions s, a l t h o u g h  
in p r e l i m i n a r y  e x p e r i m e n t s  no  such  effect  was  d iscovered .  
Af t e r  exposure ,  t h e  s ingle cell cu l tu re s  were  supp l i ed  w i t h  
food a n d  s to red  in t h e  dark .  T e m p e r a t u r e  t h r o u g h o u t  t h e  
whole  e x p e r i m e n t  was  m a i n t a i n e d  a t  20 °C. Fo r  a l l  doses 
r epor t ed ,  b e t w e e n  90 a n d  450 cells were  used. I r r a d i a t e d  
cells were  e x a m i n e d  a t  r egu la r  i n t e r v a l s  and,  if necessary ,  
supp l i ed  w i t h  food. All  mor t a l i t i e s  r e su l t i ng  f rom i r rad ia -  
t i on  occu r red  before  t h e  second  cell d iv is ion  a f t e r  exposu re  
a n d  so if  a n  i r r a d i a t e d  cell  were  ab le  to  p r o d u c e  4 off- 
sp r ing  i t  was  def ined  as s u r v i v i n g  t h e  t r e a t m e n t .  

T y p e s  o f  R a d i a t i o n  

Resu l t s  a re  p r e s e n t e d  g r a p h i c a l l y  in  F igu res  la ,  b a n d  
2a, b. Fo r  e i t h e r  t y p e  of r a d i a t i o n  t he  s u r v i v a l  cu rve  for  
b o t h  species c a n  be  m a d e  t h e  s a m e  b y  a l inea r  t r a n s -  
f o r m a t i o n  a long  t he  abscissa .  Th i s  suggests ,  as  expec ted ,  
t h a t  a n y  p a r t i c u l a r  r a d i a t i o n  ac t s  in the  s ame  m a n n e r  on  
b o t h  species. However ,  whereas  A. nucleo/ilum is 6 t i m e s  
as r e s i s t a n t  to  U V - l i g h t  as A. sol, i t  is on ly  2I]~ t imes  as 
r e s i s t a n t  to  ion iz ing  r ad ia t ion .  (Dose r a t e  effects  s m a y  be  
ignored  as t h e y  ef fec t ive ly  cance l  o u t  in  t he  2 ra t ios . )  
T h i s  sugges t s  d i r ec t ly  w h a t  h a s  p rev ious ly  b e e n  assumed ,  
t h a t  ioniz ing  r a d i a t i o n  a n d  U V - l i g h t  ac t  on  d i f f e ren t  
s y s t e m s  in t h e  cell. 
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Fig. 2a, b. Survival probabilities of (a) Actinosphaerium nucleofiIum 
and (b) Actinophrys sol after various doses of UV-light. 
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Fig. la, b. Survival probabilities of (a) Actinosphaerium nucleolitum 
and (b) Actinophyrs sol after various doses of ionizing radiation. 

Rdsumd. R e c h e r c h e s  su r  l ' e f fe t  des  r a y o n s  U V  et  Y 
chez  2 esp6ces tr~s vois ines  de Pro tozoa i res .  D 'ap rSs  les 
r 6 su l t a t s  o b t e n u s  il s emble  p r o b a b l e  que  ces 2 r a y o n s  o n t  
une  a c t i o n  diff~rente .  
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