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Radiosensitivity of ATP: L-Methionine S-Adenosyltransferase 

I r r a d i a t i o n  effects on  nucleic  acid m e t a b o l i s m  has  
o f ten  been  sugges ted  to  be  t h e  basis  of cel lular  radio-  
sens i t iv i ty .  CREASY a n d  STOCKEN 1 found  50 to  80% 
inh ib i t i on  of t he  h i g h  ene rgy  p h o s p h a t e  syn thes i s  in  r a t  
or c a t  nucle i  fol lowing t he  a d m i n i s t r a t i o n  of 25 R X -  
i r rad ia t ion .  HANCOCK a n d  GOLDBERG ~ found  t h a t  yeas t  
c y t i d y l a t e  k inase  to  be  60% i n a c t i v a t e d  fol lowing expo- 
sure  to  10 K R  u n d e r  t h e i r  e x p e r i m e n t a l  condi t ions .  
GOEDON 3 ha s  s h o w n  t h a t  on ly  a 10 R difference in X-  
i r r ad i a t i on  of  a m u n g  seed h o m o g e n a t e  resu l ted  in 20% 
i n h i b i t i o n  of t h e  convers ion  of i n d o l a c e t a l d e h y d e  to 
indolace t ic  acid. Th i s  appea r s  to  be  t h e  one ex t reme .  On 
t he  o the r  ex t reme,  MITCHELL e t  al. 4 h a v e  found  t h a t  
500 K R  are requ i red  for  a 20% i n h i b i t i o n  of a rg in ine  decar-  
boxy lase  a c t i v i t y  of E. coli ex t rac t s ,  a l t h o u g h  these  l a t t e r  
enzymes  are no t  d i rec t ly  i n v o l v e d  in nucleic  acid m e t a -  
bolism. E n z y m e  r ad iosens i t i v i t y  m a y  differ  v a s t l y  f rom a) 
o rgan i sm to  o rgan i sm for t he  same  enzyme;  b) e n z y m e  to 
e n z y m e  in t he  same  o rgan i sm d e p e n d i n g  o n  t he  class of 
e n z y m a t i c  r eac t ion  a n d  c) e x p e r i m e n t  to  e x p e r i m e n t  for 
a n y  g iven  ene rgy  d e p e n d i n g  on  t he  e x p e r i m e n t a l  condi-  
t ions  ut i l ized in p r epa r a t i on ,  i r r ad i a t i on  a n d  assay.  
F u r t h e r m o r e ,  e x t r a p o l a t i o n s  f rom in v i t ro  resu l t s  to  t he  
in v ivo  s i t u a t i o n  of ten  r e su l t  in  i n a c c u r a t e  conclusions.  
Never the less ,  keep ing  these  diff icul t ies  in  mind ,  i t  seems 
t h a t  i nves t i ga t i on  of r ad i o s ens i t i v i t y  of a s p e c t r u m  of a 
genera l  class of enzym es  m a y  lead to some u n d e r s t a n d -  
ing of p e r t i n e n t  radio logica l  mechan i sms .  

The  S - m e t h y l  f unc t i on  of L-meth ion ine  is a c t i v a t e d  b y  
t he  e n z y m e  A T P : L - m e t h i o n i n e  S-adenosy l  t r ans fe r a se  
t h r o u g h  t h e  fol lowing r eac t ion  : adenos ine  t r i p h o s p h a t e  + 
L-meth ion ine  -+ S -adenosy l -L-meth ion ine  + p y r o p h o s -  
p h a t e  + m o n o p h o s p h a t e .  
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Inhibition of ammonium sulfate preparation by X-irradiation. 

Mouse  l iver  ha s  been  shown  to  possess  S -adenosy l t r ans -  
ferase  a c t i v i t y  5 w i t h  b iochemica l  p roper t i e s  s imi la r  to  
those  descr ibed  b y  CANTONI6'7 for r a b b i t  a n d  pig. Since 
m e t h y l a t i o n  is i nvo lved  in R N A  m e t a b o l i s m  and  requi res  
S-adenosy l  L-meth ionine ,  we found  i t  of i n t e r e s t  to  s t u d y  
t he  r a d i o s e n s i t i v i t y  of S -adenosy l t r ans fe rase .  The  S- 
adenosy l t r ans f e r a se  p r e p a r a t i o n  was  m a d e  f rom female  
C 5 7 B L / 1 0 J  mouse  l iver  a n d  assayed  fol lowing t he  
p rocedures  of CANTONI 6, 7. The  r eac t ion  m i x t u r e  c o n t a i n e d  
100 / ,moles  ATP ,  100 / ,moles  r educed  g lu t a th ione ,  100 
#moles  tris buf fe r  p H  7.6, 300 Fmoles  MgClz and  enzymes ,  
e.g. 3 m g  of a 3 0 - 5 0 %  a m m o n i u m  sul fa te  p ro t e in  f r ac t ion  
o b t a i n e d  f rom 10,000 • g s u p e r n a t a n t  of f resh h o m o g e n a t e  
of m o u s e  liver.  The  e n z y m e  p r e p a r a t i o n s  were maJn tMned  
a t  4~ du r ing  all  p rocedures  p r io r  to  assay  a t  40~ 
I r r a d i a t i o n  was  done  w i t h  a M a x i t r o n  G E  250, us ing  
250 Kv,  30 m a  a n d  0.25 m m  a l l u m i n u m  fil ter.  The  dose 
r a t e  was  1200 R / m i n  a t  a t a r g e t  d i s t ance  of 10 inches.  

An  exposure  t o  t o t a l  doses of 10, 60 a n d  100 K R  did  
n o t  depress  t h e  e n z y m e  a c t i v i t y  a s sayed  as 10,000 • g 
s u p e r n a t a n t  de r ived  f rom i r r ad i a t ed  a) whole  animals ,  
b) whole  l iver  or c) t h e  10,000 x g s u p e r n a t a n t  itself. 
However ,  t he  a m m o n i u m  sul fa te  e n z y m e  p r e p a r a t i o n  
was af fec ted  b y  60 a n d  100 KR.  The  resu l t s  in  t he  F i g u r e  
show t h a t  t he  a m m o n i u m  sul fa te  p r e p a r a t i o n  is i n h i b i t e d  
b y  a p p r o x i m a t e l y  13 a n d 2 2 %  a t  60 a n d  100 K R  exposures ,  
respect ive ly .  The  dose response  appea r s  to  be  l inear  b e y o n d  
10 K R  t o t a l  doses, b u t  shows a def in i t e  t h r e s h o l d  level 
up  to  10 KIR. 

I n  s u m m a r y ,  th i s  s t u d y  ha s  s h o w n  S-adenosy l t r ans -  
ferase to  be  r e s i s t a n t  to  X - i r r a d i a t i o n  up  to t he  10 K R  
level  a n d  the re fo re  i t  appea r s  to  be  less r ad iosens i t ive  
t h a n  yeas t  c y t i d y l a t e  k inase  p r e p a r e d  in a s imi la r  fash ion  3. 
I t  is conc luded  t h a t  mouse  l iver  S -adenosy l t r ans fe ra se  in 
v i t r o  is no t  a r ad iosens i t ive  e n z y m e  a n d  t h u s  could be  
ca tegor ized  as ' v e r y  r e s i s t a n t '  in  c o m p a r i s o n  w i t h  some 
o t h e r  enzymes.  

Zusammen/assung. I n  v i t ro -Nachweis ,  dass  S-Adenosyl-  
t r ans fe r a se  der  M/iuseleber  gegen R 6 n t g e n s t r a h l e n  bis  zu 
10 k R  St / i rke widers tands f / ih ig  is t  u n d  weniger  empf ind -  
l ich als C i t idy la t -Kinase .  
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Die langsamen positiven Potentiale im S~iuger-ERG Elektroretinogramm 

I n  e iner  ve rg l e i chenden  S tud ie  f i b e r  e in ige  wich t ige  
F a m i l i e n  de r  S~tugetiere w u r d e  das  E l e k t r o r e t i n o g r a m m  
(ERG)  u n t e r  b e s o n d e r e r  Be r i i cks i ch t igung  de r  l a n g s a m e n  
p o s i t i v e n  W e l l e n  u n t e r s u c h t  1. D a b e i  s t a n d e n  zwei Er -  

s c h e i n u n g e n  im V o r d e r g r u n d :  1. die s o g e n a n n t e  c-Wel le  
(<~ sekund~tre pos i t i ve  Erhebung,> d e r / i l t e r e n  N o m e n k l a t u r )  

1 L; WONDSCH, Diss. Univ. Wien (1971). 


