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curve ,  h o w e v e r ,  shows  no  b r e a k  o v e r  t h e  r a n g e  i nves t i -  
g a t e d  ( 1 0 0 %  to  2 .5%) ,  Th i s  m u s t  m e a n  t h a t  t h e  7 %  of 
cells  r e s i s t a n t  to  X - r a y s  a re  n o r m a l l y  s e n s i t i v e  t o  u l t r a -  
v io le t .  T h u s  e x p o s u r e  of t h e  h a p l o i d  t o  a 5 % s u r v i v a l  
dose  of u l t r a v i o l e t  w o u l d  ki l l  95 % of t h e  cells in  b o t h  
ca tegor ie s  a n d  s u b s e q u e n t  e x p o s u r e  to  X - i r r a d i a t i o n  
wou ld  g ive  a s u r v i v a l  c u r v e  s h o w i n g  a b r e a k  a t  4 % as 
before .  

I f  t h e  i nc rease  in  r e s i s t a n c e  to  X - i r r a d i a t i o n  of t h e  
u l t r a v i o l e t  s u r v i v o r s  is d u e  to  t h e  se lec t ion  of a f r a c t i o n  
r e s i s t a n t  to  b o t h  r a d i a t i o n s ,  t h i s  f r a c t i o n  c a n  be  n o  
g r e a t e r  t h a n  2-5 % of t h e  o r ig ina l  p o p u l a t i o n .  The re fo re ,  
u n d e r  t h e  a s s u m p t i o n  t h a t  t h e  u l t r a v i o l e t  e x p o s u r e  
w h i c h  kills off 95 % of t h e  t o t a l  p o p u l a t i o n  does  n o t  ki l l  
a n  a p p r e c i a b l e  n u m b e r  of t h e  r e s i s t a n t  cells, t h e  per-  
c e n t a g e  of r e s i s t a n t  cells e x p o s e d  to  s u b s e q u e n t  X- i r -  
r a d i a t i o n  is 2.5/5 % or  50 %, a n d  t h e  b r e a k  in  t h e  X - r a y  
s u r v i v a l  c u r v e  cou ld  n o t  pos s ib ly  occu r  a t  a h i g h e r  
va lue .  S ince  t h e  b r e a k  o b t a i n e d  occurs  a t  90 % s u r v i v a l ,  
t h e  h y p o t h e s i s  of  a r e s i s t a n t  f r a c t i o n  is n o t  t e n a b l e  for  
t h e  h a p l o i d .  

I n  t h e  case of t h e  d ip lo id ,  t h e  c o n t r o l  X - r a y  s u r v i v a l  
c u r v e  was  c a r r i e d  to  0.35 % s u r v i v a l  w i t h  no  e v i d e n c e  
of a b r e a k ;  t h e r e f o r e  a r e s i s t a n t  f r a c t i o n  cou ld  n o t  re-  
p r e s e n t  more  t h a n  0-35 % of a n o r m a l  d ip lo id  p o p u l a t i o n .  
U n d e r  t h e  s a m e  a s s u m p t i o n s  as  before,  t h e  b r e a k  in  t h e  
X - r a y  s u r v i v a l  c u r v e  of cells s u r v i v i n g  u l t r a v i o l e t  i r -  
r a d i a t i o n  c o u l d  n o t  o c c u r  a t  a h i g h e r  v a l u e  t h a n  0-35/5 or  
7 % s u r v i v a l .  T h e  o b s e r v a t i o n  of a b r e a k  a t  25 % s u r v i v a l  
p r e c l u d e s  t h e  pos s ib i l i t y  t h a t  t h e  X - r a y  r e s i s t a n t  f rac-  
t i o n  was  p r e s e n t  p r i o r  to  e x p o s u r e  to  u l t r a v i o l e t .  

I t  is c o n c l u d e d  t h a t  t h e  i nc rease  in  X - r a y  r e s i s t a n c e  
m u s t  be  due  to  a n  a l t e r a t i o n  in  t h e  cells  b r o u g h t  a b o u t  
b y  u l t r a v i o l e t  r a d i a t i o n .  T h i s  f i n d i n g  c o r r e l a t e s  w i t h  t h e  
o b s e r v e d  s u p p r e s s i o n  b y  u l t r a v i o l e t  r a d i a t i o n  of  X - r a y  
i n d u c e d  c h r o m o s o m a l  b r e a k a g e  in  TradescantiaX a n d  
Drosophila ~ a n d  s u g g e s t  s t r o n g l y  t h a t  c h r o m o s o m a l  
a b e r r a t i o n s  a re  a h i g h l y  s i g n i f i c a n t  a s p e c t  of ce l lu la r  
i n a c t i v a t i o n  b y  X - r a y s .  
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Zusa mmen/assung 

U l t r a v i o l e t t b e s t r a h l u n g  y o n  H e f e k u l t u r e n  b e w i r k t ,  
dass  n a c h h e r  e in  Tel l  de r  Zel len  gegenf ibe r  de r  i n a k t i v i e -  
r e n d e n  W i r k u n g  y o n  R S n t g e n s t r a h l e n  v e r m e h r t e  Res i -  
s t e n z  be s i t z en .  Es  k o n n t e  geze ig t  w e r den ,  d a s s  dies  d u t c h  
Z e l l v e r ~ n d e r u n g e n  b e d i n g t  is t .  D a  bei  Tradescantia u n d  
Drosophila u l t r a v i o l e t t e  S t r a h l e n  c h r o m o s o m a l e  Ver / in -  
d e r u n g e n  u n t e r d r f i c k e u ,  k a n n  a n g e n o m m e n  w er den ,  da s s  
bei  de r  He re  e in  w e s e n t l i c h e r  Tei l  de r  Z e l l i n a k t i v i e r u n g  
infolge  R 6 n t g e n b e s t r a h l u n g  a u f  c h r o m o s o m a l e n  S t 6 r u n -  
gen  b e r u h t .  

1 c. P. SWANSON, Genetics 29, 61 (1944). 
2 B. P. KAUFMANN and A. HOLLAENDER, Genetics 31, 368 (1946). 

S o m e  Effects of Metabol ic  Inhibi tors  upon  
Surv iva l  of U l tra -Vio le t  Irradiated 

Escherichia coli 

W e  h a v e  r e c e n t l y  h a d  occas ion  to  e x a m i n e  t h e  e f fec t  
of e - m e t h y l  g lucos ide  u p o n  t h e  e x t e n t  of s u r v i v a l  of  
w a s h e d  cells of  t h e  histidineless a n d  methionineless 
h-m-5b s t r a i n  of Escherichia coli fo l lowing  u l t r a v i o l e t  

i r r a d i a t i o n .  I n  e a r l y  e x p e r i m e n t s  ( p e r f o r m e d  a t  room 
t e m p e r a t u r e s  of  20-25  ° C) i t  was  f o u n d  t h a t  t h e  presence 
of  M/250  ~ - m e t h y l  g h c o s i d e  d u r i n g  t h e  i r r a d i a t i o n  of 
cells t a k e n  f r o m  s t a t i o n a r y  p h a s e  c u l t u r e s  u sua l l y  resul t -  
ed  in  a s l i gh t l y  g r e a t e r  degree  of  s u r v i v a l  t h a n  for  con- 
t r o l  su spens ions .  On  t h e  o t h e r  h a n d ,  w i t h  cells h a r v e s t e d  
in  t h e  l o g a r i t h m i c  p h a s e  of g r o w t h  t h e  g lucos ide  appear -  
ed  to  e n h a n c e  t h e  l e t h a l  e f fec t  of t h e  i r r a d i a t i o n .  I t  was, 
t h e r e f o r e ,  dec ided  to  a t t e m p t  to  e l u c i d a t e  f u r t h e r  the 
m o d e  of  a c t i o n  of e - m e t h y l  g lucos ide  in  e n h a n c i n g  the 
s u r v i v a l  of s t a t i o n a r y  p h a s e  ceils.  
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An influence of postirradiation treatment with ~t-methyl glucoside 
upon the apparent degree of survival from ultraviolet irradiation. 

A Control. B Treated with a-methyl glucoside 
5 ml aliquots of washed cell suspension from stationary phase aerated 
cultures were irradiated at 4°C for 30 s. The suspensions were pooled 
and 4 ml portions diluted with 1 ml of (A) distilled water or (B) 
M]50 Cc-methyl glucoside. These suspensions were incubated at 37°C 
for varying periods of time, cooled to 4°C, washed an d plated in 

synthetic medium containing glucose as carbon source. 

Cu l tu r e s  were  g r o w n  in  a s y n t h e t i c  m e d i u m  1 sup- 
p l e m e n t e d  w i t h  50 /~g of dl m e t h i o n i n e  a n d  25 /zg of l 
h i s t i d i n e  m o n o h y d r o c h l o r i d e  p e r  mi l l i l i te r ,  w i t h  M/250 
K g l u e o n a t e  (pH 7-2) as  c a r b o n  source .  T h e  cuI tures  
were  a e r a t e d  b y  s h a k i n g  on  a m e c h a n i c a l  a g i t a t o r ,  and  
g r o w t h  ceased  f r o m  e x h a u s t i o n  of t h e  s u p p l y  of ca rbon  
source .  Cells were  p l a t e d  in  s im i l a r  m e d i a  c o n t a i n i n g  2 % 
(w/v) of w a s h e d  a g a r  s a n d  w i t h  a p p r o p r i a t e  ca rbon  
sources .  Cells were  i r r a d i a t e d  b y  e x p o s u r e  of 5 ml ali- 
q u o t s  of w a s h e d  s u s p e n s i o n  (in d i s t i l l ed  wa te r )  in  r o t a t i n g  
o p e n  PETRI d i shes  f o r 3 0  s a t  a d i s t a n c e  of 13.5 c m  from 
t h e  c e n t r e  of a W e s t i n g h o u s e  " S t e r i l a m p "  low-pressure  
m e r c u r y  v a p o u r  t u b e ,  s t a t e d  to  de l ive r  85 % of  i t s  energy  
a t  a w a v e l e n g t h  of 254 m/ t .  T h e  cells were  w a s h e d  once 
w i t h  s ter i le  d i s t i l l ed  w a t e r  p r i o r  to  p l a t i n g .  Al l  ope ra t ions  
s u b s e q u e n t  to  t h e  i r r a d i a t i o n  were  p e r f o r m e d  u n d e r  the 
l i g h t  of a m b e r  l a m p s  to  p r e v e n t  p h o t o r e a c t i v a t i o n .  
P l a t e s  were  c o u n t e d  a f t e r  i n c u b a t i o n  a t  37~C for  48 h 
a n d  s u b s e q u e n t l y  a t  d a i l y  i n t e r v a l s  u n t i l  t h e  m a x i m a l  
n u m b e r  of co lonies  h a d  a p p e a r e d  (3-5  days) .  T h e  num-  
be r s  r e c o r d e d  r e p r e s e n t  t h e  m e a n  v a l u e  f r o m  t w o  (or 
more)  p la t e s .  

A n  a t t e m p t  was  m a d e  to  d e t e r m i n e  w h e t h e r  the  
g lucos ide  wou ld  a f fec t  t h e  e x t e n t  of s u r v i v a l  w h e n  added 
to  t he  cell  s u s p e n s i o n  a f t e r  c o m p l e t i o n  of t h e  i r r ad ia t ion .  
U n f o r t u n a t e l y ,  h o w e v e r ,  t h e  c o m m e n c e m e n t  of these 

1 A. W. RAviz% J. Gen. Microbiol. 6, 211 (1952). 
2 F. J. RYAN, Selected methods of Neurospora research. Methods 

reed. Res. 3, 51 (1950) (The Year Book Publishers Inc., Chicago.) 
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e x p e r i m e n t s  co inc ided  w i t h  t h e  e x c e p t i o n a l l y  h o t  s u m -  
m e r  of 1952 a n d  n o  u n e q u i v o c a l  r e s u l t  was  o b t a i n e d  
w h e n  al l  s t ages  of t h e  e x p e r i m e n t  were  p e r f o r m e d  a t  
r o o m  t e m p e r a t u r e  (32-35°C) .  T h e  a d d i t i o n  of ~ - m e t h y l  
g lucos ide  a f t e r  t h e  i r r a d i a t i o n  r e s u l t e d  in  u p  to  a 100- 
fold g r e a t e r  degree  of s u r v i v a l  t h a n  in c o n t r o l  s u s p e n -  
s ions.  H o w e v e r ,  t h e r e  wa s  c o n s i d e r a b l e  d e a t h  in  b o t h  
i r r a d i a t e d  a n d  u n i r r a d i a t e d  c o n t r o l  s u s p e n s i o n s  due  to  
h e a t  i n a c t i v a t i o n  (ar i s ing  f r o m  t h e  p o o r  d i s s i p a t i o n  of 
h e a t  g e n e r a t e d  d u r i n g  c e n t r i f u g a t i o n ) .  

The Effect of Postirradiation Treatment with Iodoacetate upon the 
Survival of Stationary Phase Cultures 

Experiment 
No. 

(1) 
(2) 
(3) 
(4) 
(5) 

Unirradiated 
Control 

Viable Cells 
/ml.107 

46 
135 

48 
50 
34 

Irradiated 
Control 

Viable Cells 
/ml. 103 

24 
60 
25 
32 

560 

Irradiated Cells 
Treated with M[5000 

Iodoacetate 
Viable Ceils /ml.103 

58 
100 
112 

40 
870 

5 nfi aliquots of washed cell suspension from stationary phase 
aerated cultures were irradiated at 31-34°C for 90s. To 4 ml of ir- 
radiated suspension was added 1 nil of either water or M]1000 Na 
Iodoacetate (pH 7-2) and centrifugation commenced immediately in 
precooled centrifuge heads, the temperature of which rose to ca. 
35°C after 15 min spinning. The cells were washed once and plated in 

synthetic medium with M[250 glucose as carbon source. 

E x p e r i m e n t s  w i t h  cells i r r a d i a t e d  a t  4°C a n d  subse -  
q u e n t l y  i n c u b a t e d  a t  37°C p r io r  to  w a s h i n g  a n d  p l a t i n g  
d id  r e v e a l  a n  in f luence  of p o s t - i r r a d i a t i o n  t r e a t m e n t  
w i t h  a - m e t h y l  g lucos ide  u p o n  t h e  o b s e r v e d  degree  of 
su rv iva l .  T h e  f igure  i l l u s t r a t e s  t h e  r e s u l t s  of one  s u c h  
e x p e r i m e n t .  I n c u b a t i o n  a t  37°C led to  a t r a n s i e n t  
r e c o v e r y  of some  of t h e  i r r a d i a t e d  cells as m e a s u r e d  b y  
t he  a b i l i t y  to  g ive  r ise to  a v i s ib le  c o l o n y  (curve  A),  a n d  
t h i s  r e c o v e r y  p rocess  was  i n h i b i t e d  b y  t h e  g lucos ide  
(curve B) .  S o m e  v a r i a t i o n  of r e s u l t s  was  o b t a i n e d  in  
d i f f e r en t  e x p e r i m e n t s .  H o w e v e r ,  of n i n e  e x p e r i m e n t s  
the  t r a n s i e n t  r e c o v e r y  was  o b s e r v e d  in six,  a n d  for  four  
of t h e m  t h e  p r o b a b i l i t y  t h a t  t h e  v a r i a t i o n s  in  a p p a r e n t  
n u m b e r  of s u r v i v o r s  cou ld  be  a t t r i b u t e d  to  s a m p l i n g  
er rors  was  f o u n d  to  be  less t h a n  0.001 b y  t h e  c h i - s q u a r e  
tes t .  F u r t h e r ,  i n h i b i t i o n  of t h e  r e c o v e r y  was  o b s e r v e d  
in all b u t  one  of t h e s e  six e x p e r i m e n t s .  

T h e  d e m o n s t r a t i o n  of t h i s  e f fec t  of t h e  g lucos ide  d i d  
not ,  h o w e v e r ,  s h e d  a n y  l i g h t  on  t h e  q u e s t i o n  of w h e t h e r  
the  e x t e n t  of s u r v i v a l  cou ld  be  increased b y  p o s t - i r r a d i a -  
t ion  t r e a t m e n t ,  co-methyl g lucos ide  h a s  b e e n  s h o w n  t o  
be a n  i n h i b i t o r  of t h e  m e t a b o l i s m  b y  E. cell a n d  o t h e r  
m i c r o o r g a n i s m s  of a n u m b e r  of c a r b o h y d r a t e s ,  a n d  
there  is s t r o n g  e v i d e n c e  s u g g e s t i n g  t h a t  t h e  i n h i b i t i o n  
of g lucose  m e t a b o l i s m  is c o m p e t i t i v e  in  n a t u r e  1. I t  was,  
the re fore ,  dec ided  to  e x a m i n e  t h e  e f fec t  of p o s t - i r r a d i a -  
t ion  t r e a t m e n t  w i t h  o t h e r  i n h i b i t o r s  of c a r b o h y d r a t e  
m e t a b o l i s m .  A r s e n a t e  ( c o m p e t i t i v e )  gave  s imi l a r  r e s u l t s  
to t h o s e  o b t a i n e d  w i t h  co-methyl g lucos ide .  On  t h e  o t h e r  
h a n d , p o s t - i r r a d i a t i o n  t r e a t m e n t  w i t h  M/5000  i o d o a c e t a t e  
for a p p r o x i m a t e l y  15 ra in  ( the  t i m e  r e q u i r e d  for  c en t r i -  
fuga t ion  of t h e  suspens ion )  c o n s i s t e n t l y  r e s u l t e d  in  a 
h ighe r  deg ree  of s u r v i v a l  t h a n  for  c o n t r o l  s u s p e n s i o n s  
(Table).  

1 S. D. WAINWRIGHT, Biochim. Biophys. Acta 11, 157 (1953). - 
F. H. JOHNSON and R. S. ANDERSON, J. Cell. Comp. Phys. 12, 273 
(1938). - J. LEIBOWITZ and S. HESTRIN, Biochem. J. 36, 772 (1942). 

A l t h o u g h  t h e  r e su l t s  p r e s e n t e d  he re  a re  p r e l i m i n a r y  
in n a t u r e  we be l ieve  t h e m  to  be  of i m p o r t a n c e  in r e l a t i o n  
to  h y p o t h e s e s  a d v a n c e d  to  e x p l a i n  t h e  a c t i o n  of u l t r a -  
v io l e t  l i g h t  u p o n  b io log ica l  m a t e r i a l .  Our  r e su l t s  do  n o t  
w a r r a n t  a n y  d e t a i l e d  s p e c u l a t i o n ,  e spec ia l ly  as t h e  
h-m-5b s t r a i n  of E .  cell is co l ic inogenic  z. H o w e v e r ,  as  
e x p e r i m e n t s  n o w  in  p rog res s  w i t h  a s t r a i n  of Streptomy- 
ces 2 i n d i c a t e  t h a t  p o s t i r r a d i a t i o n  t r e a t m e n t  w i t h  m e t a -  
bol ic  i n h i b i t o r s  c a n  c h a n g e  t h e  p r o p o r t i o n  of co lon ies  
e x h i b i t i n g  u l t r a v i o l e t  i n d u c e d  h e r i t a b l e  v a r i a t i o n s  of 
c h a r a c t e r  e i t h e r  (i) w i t h o u t  a f f e c t i n g  t h e  degree  of 
s u r v i v a l  or  (if) as some  f u n c t i o n  of a n  e f fec t  u p o n  t h e  
e x t e n t  of s u r v i v a l ,  we be l i eve  t h a t  t h e  r e su l t s  p r e s e n t e d  
a b o v e  c a n  be  m o s t  r e a d i l y  e x p l a i n e d  as t h e  c o n s e q u e n c e s  
of d i s t u r b a n c e s  of t h e  i n t r a c e l l u l a r  b a l a n c e  of m e t a -  
bo l i sm.  
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Rdsumd 
Le n i v e a u  a p p a r e n t  de su rv i e  des  cel lules  d'Escherichia 

coli i r r ad i6es  p a r  r a y o n n e m e n t  u l t r a - v i o l e t  p e u t  6 t re  
mod i f i6  p a r  ccpost irradiation*~ a v e c  des  i n h i b i t e u r s  d u  
m 6 t a b o l i s m e  cel lu la i re .  
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I n c o r p o r a t i o n  in vitro de g lycoco l l e - I - z4C d a n s  
les  o o c y t e s  d ' A s t 6 r i e s  

O n  sa l t  que  de  n o m b r e u s e s  r e c h e r c h e s  o n t  6t6 effec- 
tu6es ,  au  m o y e n  d ' a c i d e s  a m i n 4 s  m a r q u 6 s ,  d a n s  le b u t  de 
s u i v r e  la  v i t e s s e  de s y n t h ~ s e  ou  de r e n o u v e l l e m e n t  des  
p r o t 6 i n e s ;  elles o n t  po r t6  so i t  su r  des  h o m o g 6 n a t s  d ' o r -  
g a n e s  (HuLTIN z) sof t  sur  des  e m b r y o n s  de B a t r a c i e n s  
(BRACHET a, FRIEDBERG et  EAKINa). 

II nous a sembl6 utile de suivre, par la m6thode 
autoradiographique, le sort de l'acide amin6 marqu6 au 
sein de eellules isol6es en vole de croissance. 

Nos observations ont port6 sur des oocytes d'AMerias 
rubens, provenant de divers individus et se trouvant 
des stades variables de la croissance. 

Des lots d'une centaine d'oocytes, soigneusement lav6s 
au  p r4a l ab l e ,  o n t  6t6 p lac6s  d a n s  5 c m  a d ' e a u  de m e r  
s t4r i le ,  c o n t e n a n t  i /t mole  de  glycocol le ,  m a r q u 6  su r  le 
c a r b o n e  d u  c a r b o x y l e .  

U n e  p r e m i e r e  exp6r ience ,  qu i  a po r t6  su r  des  o o c y t e s  
j eunes ,  a v a i t  p o u r  b u t  de  v6r i f ie r  si le g lycocol le  p 6 n ~ t r e  
e f f e c t i v e m e n t  d a n s  la  cellule.  L ' i n c u b a t i o n ,  d ' u n e  dur6e  
de 5 h,  a 6t6 su iv ie  d ' u n  l a v a g e  s o i g n e u x  d a n s  de l ' e a u  de 
m e r  c o n t e n a n t  du  g lycocol le  n o n  m a r q u 6 ,  puis ,  A d e u x  
repr ises ,  d a n s  de  l ' e a u  de m e r  s t6r i le .  

1 T. HULTIN, Exp. Cell. Res. 1, 376 (1950). 
J. BRACttET (comrfiunieation personnelle). 

a F. FRIEDBERG et R. M. EAKIN, J. exp. Zool. 110, 33 (1949). 


