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w h i c h  inc reases  t h e  a c t i v i t y  of i son iaz id  o n  M. tuber- 
culosis in vitro 2. The  m e c h a n i s m  b y  w h i c h  O A B A  is 
m e t a b o l i z e d  in m y c o b a c t e r i a  r e m a i n s  en t i r e ly  u n k n o w n .  
W e  m a y  s t a t e  o n l y  t h a t  in  t e s t e d  c o n c e n t r a t i o n s  O A B A  
itself  does  n o t  in te r fe re  w i t h  t h e  g r o w t h  of e i t h e r  s t r a i n  
used.  I t  m i g h t  b e  sugges t ed  t h a t  i t  is s o m e h o w  c o n n e c t e d  
w i t h  t h e  m e t a b o l i s m  af  n i co t in i c  acid,  The  l a t t e r  is n o w  
supposed  to  b e  t h e  poi i l t  t h a t  is a t t a c k e d  b y  isoniazid ,  as  
sugges ted  b y  KRf3GER-THIEMER ~. H o w e v e r  a n  e x p l a n a -  
t ion  of t h e  fac ts  p r e s e n t e d  c a n n o t  be  g iven  before  we 
k n o w  t h e  precise  m e c h a n i s m  of i soniaz id  a c t i v i t y  a g a i n s t  
M. tuberculosis. 
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Zusammen/assung 

Anthran i l s~ ture  a n t a g o n i s i e r t  die I s o n i a z i d - A k t i v i U i t  
gegen  M. tuberculosis in vitro. Dieser  A n t a g o n i s m u s  be-  
r u h t  a u f  k e i n e m  p h y s i k a l i s c h - c h e m i s c h e n  Einf luss  de r  
A n t h r a n i l s £ u r e  a u f - d i e  G e s c h w i n d i g k e i t  der  I son iaz id -  
S p a l t u n g  im fl i issigen N / ih rboden .  

I n h i b i t i o n  o f  S e a  U r c h i n  E g g  C l e a v a g e  b y  R i b o -  

n u c l e a s e  ~ 

I. L.~techlnus variegafus - Arbacla punctulata 

I n  v i e w  of t h e  d e m o n s t r a t e d  i n h i b i t o r y  a c t i o n  of r i -  
bonuc l ea se  (RNase)  on  cell  d iv i s ion  in  a m p h i b i a n  eggs 2,a 
a n d  c e r t a i n  o t h e r  cells 4 i t  s eemed  of i n t e r e s t  to  e x a m i n e  
for  s imi la r  a c t i o n  of r ibonuc lease  on  c leavage  of sea  u r c h i n  
eggs. Th i s  m a t e r i a l  is of specia l  i n t e r e s t  because  of t h e  
d e m o n s t r a t i o n  b y  MAZlA Of r ibonuc le ic  ac id  in t h e  i so la t ed  
m i t o t i c  a p p a r a t u s  of sea  u r c h i n  eggs s a n d  t h e  r e p o r t  of 
r ibonuc le ic  ac id  in  t h e  cell  sur face  of  Arbacia eggs b y  
LANSING a n d  ROSENTHAL 6. Because  of t i le  d i f ferences  in  
biological  a c t i v i t y  found  in d i f f e ren t  r i bonue l ea se  p r e p a -  
r a t i o n s  2, seve ra l  c rys ta l l ine  e n z y m e  samples  were  used.  
T h e y  were  o b t a i n e d  f r o m  t h e  fol lowing c o m m e r c i a l  
sources :  A r m o u r ,  S igma,  W o r t h i n g t o n ,  a n d  N u t r i t i o n a l  
B iochemica l  Corpo ra t i on .  These  e n z y m e s  were  t e s t e d  for  
a c t i o n  o n  fer t i l ized eggs of two  species of sea  u rch ins ,  
Lytechinus variegalus a n d  Arbacia punctulata. Eggs  
were  a d d e d  to  sea  w a t e r  so lu t ions  of t h e  e n z y m e  pre-  
para . t ions a t  se lec ted  i n t e r v a l s  fol lowing fe r t i l i za t ion  
a n d  before  second  c leavage .  T h e y  were  s u b s e q u e n t l y  
e x a m i n e d  for  c l eavage  w i t h o u t  r e m o v a l  f r o m  t h e  R N a s e  
solu t ions .  A p p r o p r i a t e  c o n c e n t r a t i o n  of al l  fou r  e n z y m e  
p r e p a r a t i o n s  (M. W.  = 14,000) i n h i b i t e d  c leavage  of b o t h  
species. Howeve r ,  as t h e  T a b l e  shows,  t h e  seve ra l  pre-  
p a r a t i o n s  a re  n o t  equa l ly  effect ive.  S imi la r  r e su l t s  were  
o b t a i n e d  in e igh t  o t h e r  e x p e r i m e n t s .  Th i s  v a r i a t i o n  in  
a c t i v i t y  m a y  be  due  t o  d i f fe r ing  p r o p o r t i o n s  of ac id  a n d  
a lka l ine  r ibonuc lease  in t h e  seve ra l  p r e p a r a t i o n s  8. Severa l  
o t h e r  e n z y m e s  d id  n o t  a f fec t  c l eavage  of A rbacia eggs. 
These  inc lude  t r y p s i n  '(see also 9), lysozyme,  a n d  deoxy-  
r ibonuc lease .  Aside  f rom a n  i n h i b i t i n g  a c t i o n  on  c leavage,  
t he  e n z y m e  p r e p a r a t i o n s  h a d  o t h e r  effects.  These  inc lude  
a col lapse  a n d  p a r t i a l  lysis  of t h e  fu l ly  f o r m e d  Lytechinus 
fe r t i l i za t ion  m e m b r a n e  ( th is  e f fec t  was  n o t  p r o n o u n c e d  
in Arbacia) a n d  a n  egg je l ly  p r e c i p i t a t i n g  ac t ion  b y  al l  
four  e n z y m e  p r e p a r a t i o n s .  Howeve r ,  t he se  effects  a re  n o t  
r e l a t ed  to  t h e  i n h i b i t i o n  of c l eavage  b y  R N a s e  because  
eggs f r o m  w h i c h  fe r t i l i za t ion  m e m b r a n e s  h a d  been  re-  
m o v e d  were  a lso i n h i b i t e d  b y  RNase .  S u c h  d e m e m b r a n a t -  
ed Lytechinus eggs inc reased  ( w i t h o u t  lysis) 25% in 

d i a m e t e r  u p o n  s t a n d i n g  in  t h e  s a m e  r ibonuc lease .  Th i s  
swel l ing sugges t s  a c t i o n  o n  t h e  ce l lu lar  m e m b r a n e .  T h e  
a l m o s t  comple t e  i n h i b i t i o n  of t h e  c l eavage  of sea  u r c h i n  
eggs r e p o r t e d  here  h a s  b e e n  o b t a i n e d  w i t h  e igh t  d i f f e ren t  
b a t ch es  of eggs. I n  f ive o t h e r  e x p e r i m e n t s  p e r f o r m e d  in-  
d e p e n d e n t l y  b y  one  of us  (C. B.  M.) a n  i n h i b i t i o n  was  
o b t a i n e d  (wi th  A r m o u r  a n d  W o r t h i n g t o n  1RNase a t  t h e  
c o n c e n t r a t i o n  level  of 4.10 -4 M )  b u t  n o t  s u c h  a p ro -  
n o u n c e d  one. I n  t h i s  case, m e r e l y  a r e t a r d a t i o n  of t h e  
c l eavage  was  o b t a i n e d  ( R N a s e - t r e a t e d  are  t w o  to  t h r e e  
d iv i s ions  b e h i n d  controls)  fol lowed b y  a b n o r m a l  deve lop-  
m e n t  s o m e t i m e s  r e su l t i ng  in  d e a t h  of t h e  e m b r y o .  T h i s  
cou ld  i n d i c a t e  t h a t  t h e  p e r m e a b i l i t y  to  R N a s e  m i g h t  b e  
v e r y  d e p e n d e n t  o n  t h e  a c t u a l  c o n d i t i o n  of  t h e  ce l lu la r  
m e m b r a n e  in  t h e  case of t h i s  ma te r i a l .  On  t h e  o t h e r  h a n d ,  
p r e l i m i n a r y  o b s e r v a t i o n s  on  Lytechinus sugges t  a n  in-  
c reased  r ibonuc lease  sens i t ive  per iod,  20 to  40 ra in  before  
cell d iv is ion.  Such  a c r i t ica l  s tage,  also o b s e r v e d  b y  
RUSTAD for  U.V.  s e n s i t i v i t y  5, m a y  be  f o u n d  to  b e  cor-  
r e l a t ed  w i t h  a specif ic  a c t i o n  of r ibonuc tease  on  some  p a r t  
of t h e  mi t o t i c  a p p a r a t u s .  
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Cell stage at which Arbacia egg cleavage was Mocked by three con- 
centrations of the preparations, in conditions where complete in- 
hibition was achieved (controls are at the stage young morulas) 
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Rdsumd 

L a  r ibonuc l~ase  exerce  u n e  ac t ion  i n h i b i t r i c e  su r  le 
c l ivage  des  ceufs d ' ou r s ins .  L a  source  c o m m e r c i a l e  de  
l ' e n z y m e ,  Ia c o n c e n t r a t i o n  utiI is6e e t  l ' 6 t a t  des  oeufs 
d & e r m i n e n t  les effets  o b t e n u s .  Ceux-c i  v a r i e n t  e n t r e  u n e  
i n h i b i t i o n  t o t a l e  i m m 6 d i a t e  e t  u n  r a l e n t i s s e m e n t  des 
d iv i s ions  cellulaires,  su iv i  d ' u n  d 6 v e l o p p e m e n t  a n o r m a l  
~ v e n t u e l l e m e n t  abor t i f .  

E n  ou t re ,  la  r i bonucMase  a u n e  a c t i o n  c o m p l e x e  su r  la  
m e m b r a n e  de  fe r t i l i sa t ion ,  la  couche  h y a l i n e  e t  la  m e m -  
b r a n e  eel lulaire.  Ce t t e  dern i~re  a c t i o n  p o u r r a i t  & r e  Ii6e 
a u x  effets  a n t i m i t o t i q u e s  observ6s.  
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