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ing va lues  are s h o w n  in  Tab le  I I .  The  s t e a d y  res idua l  
a c t i v i t y  obse rved  a f te r  24 h is m a i n l y  i nco r po r a t ed  in 
the  t hy ro id .  For  ins tance ,  a f t e r  16 days,  ou t  of 3 .3% in 
t he  whole  b o d y  2.8% is in  thy ro id .  

Discussion. The  e x p e r i m e n t a l  f ind ing  t h a t  the  R I A P  is 
p r e s en t  on ly  in t he  ga s t r o i n t e s t i na l  t r a c t  a f te r  t he  f i rs t  
hour ,  ind ica tes  t h a t  t h i s  label led c o m p o u n d  is r ap id ly  
c leared ou t  f rom the  b lood  c i rcula t ion  a n d  de iod ina ted  
i m m e d i a t e l y  i t  reaches  t he  l iver  (absence of R I A P  in 
l iver  a t  1 h). A n  in t e r e s t i ng  and  u n e x p e c t e d  resu l t  is t he  
presence  of R I A P  in t he  g a s t r o i n t e s t i n a l  t r a c t :  7% of the  
in jec ted  dose in t h e  s t o m a c h  a n d  9.8% in the  in te s t ine  1 h 
a f te r  t he  in ject ion.  P r e s u m a b l y ,  th i s  R I A P  is excre ted  b y  
t he  gas t r ic  mucosa  in t he  same  way  as t he  iodide. La te r ,  
t h i s  R I A P  is also r e a b s o r b e d  t h r o u g h  t he  in te s t ine  g iv ing 
i ts  de iod ina t ion  in  t h e  l iver  as well as a n y  possible iodide 
r eabso rp t ion ,  the  genera l  rise in  r a d i o a c t i v i t y  be ing  ob- 
se rved  in t he  second p e a k  a t  6 h. I t  is s ign i f ican t  t h a t  no 
R I A P  is p r e sen t  in  the  g a s t r o i n t e s t i n a l  t r a c t  a t  t h i s  t ime  
(Table  I I I ) .  A s imi la r  two peaks  excre t ion  p a t t e r n  ha s  
been  obse rved  s for o the r  r ad io iod ina t ed  organic  com- 
pounds .  

These  resu l t s  co r robo ra t e  the  obse rva t ions  of STRAUB 
et  al. 7 t h a t  R I A P  is r ap i d l y  me tabo l i zed  to  iodide and  
also va l i da t e  t h e i r  sugges t ion  of i t s  possible  use as a 
t agged  a g e n t  for t he  hepa t i c  func t ion  t e s t  because  i ts  de- 

i od ina t ion  process  is pe r fo rmed  a lmos t  exclus ively  b y  t he  
liver.  

Rdsumd. Nous  avons  6tudi6 l ' a b s o r p t i o n  e t  l ' excr6 t ion  
de l ' a n t i p y r i n e  radio- iod6e inject~e p a r  vole i n t r ave ineuse  
chez le Rat .  L ' a c t i v i t 6  incorpor6e p a r  les di f f6rents  or- 
ganes  pr6sen te  d e u x  s o m m e t s  en  fonc t ion  du  temps .  Cet te  
courbe  est  sp6c ia lement  s igni f ica t ive  dans  le cas du  t r a c t u s  
gas t ro in tes t ina l .  Les ana lyses  c h r o m a t o g r a p h i q u e s  des 
h o m o g 6 n a t s  d ' o rganes  m o n t r e n t  une  absence  comple te  
d ' a n t i p y r i n e  radio- iod6e au  b o u t  de 2 h. Nous  n ' e n  avons  
pas  t r o u v 6  d a n s  le foie, mSme apr~s  1 h. Le foie semble  
responsab le  de la des iodat ion .  L a  vie m o y e n n e  biologique 
pou r  le corps  en t i e r  est  de 4,5 h. 
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Effect of Nitr ic  Oxide  and H y d r o g e n  Sulphide  
on Radiat ion  Sens i t iv i ty  of Spores  of Bacillus 

megaterium in S u s p e n s i o n  

The  e n h a n c e m e n t  of r a d i a t i o n  sens i t i v i ty  b y  n i t r i c  
oxide  (NO) was f i rs t  shown  b y  HOWARD-FLANDERS 1. I t  
was l a t e r  shown  in th i s  l a b o r a t o r y  (DALE, DAVIES, a n d  
RUSSELL 2, and  RUSSELL a n d  DAVIES 3) t h a t  t he  increase  
in sens i t i v i ty  of E. coli and  S./lexneri r eached  a m a x i m u m  
a t  10 % NO a n d  t h e n  fell as t he  c o n c e n t r a t i o n  of NO was 
ra ised  fur ther .  P r e - t r e a t m e n t  w i th  NO before  i r r ad i a t i on  
in N 2 also increased  t he  s ens i t i v i t y  re la t ive  to t h a t  of un-  
t r e a t e d  organisms.  

I n  c o n t r a s t  to  this ,  POWERS, WEBS, a n d  KALETA 4 
d e m o n s t r a t e d  t h a t ,  r e la t ive  to i r r ad i a t i on  in N2, NO pro-  
t ec t ed  dr ied  spores  of B. megaterium, b o t h  w h e n  NO was 
p r e sen t  du r ing  i r r a d i a t i o n  or was added  af te rwards ,  be-  
fore exposure  to  oxygen.  POWERS a n d  KALETA 5 also 
showed  t h a t  HaS p r o t e c t e d  dr ied spores of B. megaterium, 
w h e n  p r e sen t  d u r i n g  i r r ad i a t i on  or added  af te rwards .  

I t  was  the re fore  decided to exam i ne  the  effect of NO 
and  H~S on t he  r a d i a t i o n  sens i t i v i ty  of we t  spores in  buf-  
fered suspens ion  ( the v i ab i l i t y  of a suspens ion  was n o t  
a f fec ted  b y  t he  gases themselves) .  The  F igure  shows t he  
in f luence  of d i f fe ren t  gases on  r a d i a t i o n  sens i t iv i ty ,  de- 
f ined as t h e  rec iprocal  of t he  dose (D1) g iv ing 1% surv iva l .  
This  is a measure  of t he  change  in b o t h  t he  shou lde r  a n d  
slope of t he  su rv iva l  curve .  T he  va lues  in N 2 and  NO (at 
0.5 % a n d  100% level) are based  on  six obse rva t ions .  

As can  be  seen f rom the  F igure  t he re  is a s l ight  sensi- 
t i z a t i on  b y  NO w h e n  p r e s en t  d u r i n g  i r r ad i a t i on  a t  a con- 
c e n t r a t i o n  of 0.5 % NO in N2, whereas  above  t h a t  concen-  
t r a t i o n  t he  sens i t i v i ty  of B. megaterium spores  falls, be ing  
below t h a t  in  N ,  w h e n  100 % NO is used. The  dif ference 
b e t w e e n  t he  va lues  of 1/D 1 in  N 2 (1.485 -4- 0.024) a n d  
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0.5% NO (1.616 4- 0.014) and be tween  the  values in N 2 
and  100% NO (1.277 :t_ 0.038) are s ignif icant  (p < 0.001, 
' t '  test) .  Sens i t iv i ty  is much  lower when  i r rad ia t ion  takes  
place in H~S. The e n h a n c e m e n t  of sens i t iv i ty  due to pre-  
t r e a t m e n t  wi th  NO requi red  a m i n i m u m  of 12 h con tac t  
wi th  the  gas. Four  observa t ions  showed t h a t  the  surviving 
f rac t ion af ter  i r rad ia t ion  in N 2 was una l te red  by  subse- 
q u e n t  con tac t  wi th  100 % NO for 30 min. 

Thus  the  effect  of NO on wet  spores is qua l i ta t ive ly  
similar to t h a t  found wi th  a suspension of vege ta t ive  bac-  
ter ia  3. The far grea ter  p ro tec t ion  shown by  H2S m a y  be a 
ref lect ion of damage  infl icted by  NO upon  the  me tabo l i sm 
of the  cell, making  i t  more  rad ia t ion  sensitive.  LYNCH and  
HOWARD-FLANDERS 6 have  shown t h a t  NO reacts  wi th  
free - S H  groups  in S. [lexneri, and  the  p resen t  au tho r  7 
has found t h a t  t r e a t m e n t  wi th  NO causes an ex t ended  lag 
in subsequen t  g rowth  of E. coll. Recen t  work  by  COTTON 
et  al. s d e m o n s t r a t e d  t h a t  the  presence of NO p ro tec t ed  
the  non-metabol iz ing  sys tem,  phage  T~r, as compared  
wi th  i r radia t ion  in air or hel ium. Using phage  T2, H o w -  
ARD-FLANDERS et  al. 9 found t h a t  NO did no t  increase 
rad iosens i t iv i ty  in similar  condit ions.  

A low level of endogenous  respira t ion has been found  
wi th  spores of B. megaterium (RUSSELL, unpubl ished) .  
The quan t i t a t i ve  difference be tween  the  effect  of NO on 
a suspension of spores  and  a suspension of vege ta t ive  cells 

migh t  therefore  be l inked to differences in metabol ic  ac- 
t iv i ty ,  and  is in accord wi th  the  dual  role of NO envisaged 
by  DALE, DAVIES, and RUSSELL 2, whereby  NO could 
exer t  b o t h  a pro tec t ive  and sensi t iz ing influence 10. 

Rdsumd. L'e f fe t  du NO sur la sensibilit6 5  ̀l ' i r~adiation 
des spores de B. megaterium en suspens ion  dans  l 'eau, est  
semblable  5. celui qui se p rodu i t  dans  les cellules d'E. coll. 
Les spores sont  moins  sensibles en pr6sence de HaS. 
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O n  t h e  C h e m i c a l  N a t u r e  o f  t h e  H e a t - S t a b l e  
E x o t o x i n  of  Bacillus thuringiensis 

Bacillus thuringiensis Berliner  produces  several  sub-  
s tances  toxic for insects.  One of these tox ins  is a hea t -  
s table  exotoxin  found  in the  cul ture med ium of B. thurin- 
giensis var.  thuringiensis 1,2. Our a t t e m p t s  to isolate th is  
tox in  have  not  ye t  led to a pure  prepara t ion ,  bu t  the  
results  a l ready pe rmi t  us to character ize  general ly the  
na tu re  of the  toxin.  

The tox ic i ty  of our p repara t ions  has been  t e s t ed  wi th  
larvae of Drosophila melanogaster. The tes ted  f ract ions  
were added  to the  rear ing medium.  Fly  maggots  died as 
larvae when the i r  food conta ined  a suff icient ly h igh  
q u a n t i t y  of the  toxin.  

Our s ta r t ing  mater ia l  was a cell-free cul ture  med i u m 
of B. thuringiensis var.  thuringiensis, concen t ra t ed  to a 
t e n t h  of its original volume by  boiling. This concen t ra t e  
was mixed  wi th  an equal  volume of e thanol .  A bu lky  
prec ip i ta te  was formed which showed pract ica l ly  no 
toxic i ty .  After  24 h the  s u p e r n a t a n t  was decan ted .  The 
addi t ion  of more  e thanol  to an alcohol concen t ra t ion  of 
60% of the  vo lume resul ted  in fu r ther  p rec ip i ta t ion  of 
non- tox ic  mater ia l .  The s u p e r n a t a n t  was then  mixed  
wi th  twice the vo lume of e thanol  (final concen t ra t ion  of 
alcohol = 90 vo lume%) .  Af ter  24 h the  s u p e r n a t a n t  was 
decan ted  and b o t h  s u p e r n a t a n t  and prec ip i ta te  were 
tes ted .  Only the  la t t e r  p roved  to be toxic.  The prec ip i ta te  
was dissolved in dist i l led wa te r  and will be called the  pre-  
purif ied culture medium.  

20 ml  of the  pre-pur i f ied  med ium were mixed  wi th  
cellulose powder  ( W h a t m a n  No. 1) to a th ick  paste ,  and  
80 ml of e thanol  were t hen  added.  This mix tu re  was in t ro-  
duced a t  the  top  of a cellulose column 20 cm high  and  
10 cm in d iameter .  The column was e luted wi th  80% 

e thanol  unt i l  the  eluate became colourless. All f ract ions  
were non- toxic  for larvae of Drosophila. Then  the  co lumn 
was eluted wi th  75% e thanol ;  5 out  of 15 200 ml fract ions 
were found to be toxic.  Since the  mos t  toxic  f ract ion was 
also the  least  coloured one, we concluded t h a t  the  tox in  
was p robab ly  colourless. All the  toxic  f ract ions had  an 
absorp t ion  m a x i m u m  at  258 to 260 n m  and an absorp t ion  
m i n i n m m  at  230 to 234 nm, m a x i m u m  and m i n i m u m  
being mos t  p ronounced  in the  mos t  toxic  f rac t ion and 
least  p ronounced  in the least  toxic  fraction.  No m a x i m u m  
and m i n i m u m  at  these wave- leng ths  was found in the  
non- tox ic  fractions.  

In  a fu r the r  expe r imen t  50 ml  of the  pre-pur i f ied  cul- 
ture  med i u m were run th rough  a Dowex  2 anion exchange  
column on which  the  tox in  was absorbed.  The co lumn 
was r insed wi th  disti l led wa te r  and  t h e n  eluted wi th  10% 
acetic acid unt i l  no more colour was eluted.  These frac- 
t ions  were non-toxic .  E lu t ion  wi th  5% K O H  gave a non-  
toxic  neu t ra l  f ract ion and  a toxic  alkaline fraction.  How-  
ever,  5% K O H  alone also p roved  to be toxic  in control  
tests.  In  order  to r emove  the  po tass ium,  the  alkaline frac- 
t ion was neut ra l ized  wi th  perchlor ic  acid, two volumes of 
e thanol  were added,  and the  p rec ip i ta te  was f i l tered off. 
Af ter  the  alcohol had  been evapora ted ,  the  f i l t ra te  p roved  
to be h ighly  toxic.  The absorp t ion  s p ec t ru m of th is  
p repa ra t ion  also showed a m a x i m u m  at  260 n m  and a 
m i n i m u m  at  233 n m  (Figure). This absorp t ion  s p ec t ru m 
corresponds  closely to t h a t  of a nucleic acid. However ,  
since the  tox in  is easily dia lysable  and soluble in e thanol  
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