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a b s o l u t e l y  requi red .  T h e y  show t h a t  i t s  i n d u c t i v e  ac t ion  
has  i t s  m o s t  e f f ic ien t  ef fec t  on  t h e  m e s o b l a s t  ly ing  j u s t  
ove r  i t .  F u r t h e r m o r e ,  t h e y  p r o v i d e  c lear  ev idence  t h a t  i t  
i nduces  somi t e s  t h r o u g h  t h e  m e d i u m  of d i f fus ib le  sub-  
s tances ,  s ince  i t  h a s  b e e n  f o r m a l l y  d e m o n s t r a t e d  t h a t  t he  
porous  m e m b r a n e  f i l te r  p r e v e n t s  a n y  d i r ec t  c o n t a c t  be-  
t w e e n  t h e  2 i n t e r a c t i n g  c o m p o n e n t s  (GROBSTEIN s NYHOLM 
et  al. 6, GALLIgRA e t  a13). I f  t he se  r e su l t s  a re  c o m p a r e d  to  
those  w h i c h  were  o b t a i n e d  i n  o t h e r  sys tems ,  we f ind  t h a t  
t h e  s o m i t e  genesis  reca l l s  in  some  w a y  w h a t  severa l  au tho r s ,  
n a m e l y  SAx~I~ e t  al .  s, h a v e  o b s e r v e d  d u r i n g  t h e  k i d n e y  
tubu logenes i s .  I n  b o t h  cases, t h e  cel ls  i n d e e d  agg rega t e  
w h e n  t h e  d i f fus ib le  i n d u c t i v e  fac to rs  h a v e  modi f i ed  t h e i r  
b e h a v i o u r  a n d  t h e i r  m u t u a l  a f f i n i t y  s. 

Rdsumd. L ' u t i l i s a t i o n  de  f r a g m e n t s  de  f i l t re  mil l ipore,  
in te rca l6s  e n t r e  u n  f r a g m e n t  de  l igne p r i m i t i v e  e t  u n  ex- 
p l a n t a t  de  j e u n e  chorde ,  nous  p e r m e t  de  d 6 m o n t r e r  pr6-  

s e n t e m e n t  q u e  l ' i n d u c t i o n  des somi t e s  p a r  la  cho rde  s 'op~re  
p a r  le t r u c h e m e n t  de  s u b s t a n c e s  d i f fus ib les  chez  les 
o iseaux.  

G. NICOLET 
Laboratoire d'Embryologie expdrimentale, 
I nstitut d' H istologie et d' Embryologie , 
Universitd de Gen~ve, CH-1211 Gen~ve 4, Switzerland, 
17/dvrier t971. 

s C. GROBSTEIN, Expl. Cell. Res. 13, 575 (1957). 
s M. NVHOLM, L. SAxon, S. TOXVONEN and T. VmNIO, Expl. Cell. 

Res. 28, 209 (1962). 
7 j .  GALLERA, G. NXCOLET and M. BAVMANN, J, Embryol. exp. 

Morph. 19, 439 (1968). 
s L. SAXEN, O. KOSKIMIES, A. LAHTI, H. MIETTINEN, J. RAPOLA 

and J. WARTmVAARA, Adv. Morphogen. 7, 251 (1968). 
g This work was generously supported by the Fonds National de 

la Recherche Scientifique, Bern (Switzerland). 

Succinic Dehydrogenase in the Cnidoblast of Hydra and its Role in the Discharge of Nematocyst  

T h e r e  are  a large  n u m b e r  of l i g h t  a n d  e l ec t ron  micro-  
scopic  o b s e r v a t i o n s  x-~ c o n c e r n e d  w i t h  t h e  s t r u c t u r e  a n d  
d i scha rge  of t h e  s t eno te l e  of h y d r a .  As fa r  as t h e  source  of 
ene rgy  for  f i r ing  t h e  n e m a t o c y s t  is concerned ,  t h e  e l ec t ron  
microscopic  s tud ie s  p r e s e n t  v e r y  l i t t l e  ev idence .  A p a r t  
f r om t h e s e  cons ide ra t ions ,  no  h i s t o c h e m i c a l  s tud ies  h a v e  
been  r e p o r t e d  on  t h e  loca l i za t ion  a n d  d i s t r i b u t i o n  p a t t e r n  
of o x i d a t i v e  e n z y m e s  in t h e  c n i d o b l a s t  of h y d r a .  A m o n g  
h i s t o c h e m i c a l l y  d e t e c t a b l e  e n z y m e s  of t h e  K r e b s  cycle, 
succ in ic  d e h y d r o g e n a s e  (SDH)  was  f o u n d  to  b e  t h e  m o s t  
d i s t i nc t i ve  in  p r e l i m i n a r y  s tudies .  T h e  p r e s e n t  note ,  t he re -  
fore, dea ls  w i t h  t h e  h i s t o c h e m i c a l  loca l iza t ion  of S D H  in 
c n i d o b l a s t  of h y d r a  a n d  i t s  role in  t h e  d i scha rge  of n e m a -  
tocys t .  

F r e s h  spec imens  of h y d r a  were  col lec ted  local ly  f rom t h e  
p o n d s  in  t h e  campus .  T h e  t e n t a c l e s  were  cu t  f rom t h e  
l iv ing  spec imens ,  t eased  o u t  a l i t t l e  a n d  t h e n  t r a n s f e r r e d  
d i r ec t ly  i n t o  t h e  i n c u b a t i o n  m e d i u m  for  S D H .  T h e  com-  
pos i t i on  of t h e  m e d i u m  was as desc r ibed  b y  PEARSE s. 
N i t ro  b lue  t e t r a z o l i u m  was  used  as t h e  e l ec t ron  accep to r  
a n d  t h e  i n c u b a t i o n  m e d i u m  was  also s u p p l e m e n t e d  w i t h  
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p h e n a z i n e  m e t h o s u l f a t e .  T h e  m a t e r i a l  was  i n c u b a t e d  in 
t o to  for  20 min ,  w a s h e d  in  d i s t i l l ed  water ,  f ixed in  10% 
so lu t ion  of bu f f e red  n e u t r a l  f o r m a l i n  for 3 m i n  a n d  t h e n  
a f te r  w as h i n g  m o u n t e d  in  g lycerol  jel ly.  

Microscopic o b s e r v a t i o n s  r evea l ed  t h e  presence  of 
s h a r p  b lu i sh  d i f o r m a z a n  sphe r i ca l  g ranu les  (Figure) ,  re- 
p r e s e n t i n g  t h e  a p p r o x i m a t e  s i tes  of m i t o c h o n d r i a ,  as i t  is 
k n o w n  t h a t  S D H  is exc lus ive ly  conf ined  to  m i t o c h o n d r i a .  
Since succ ina te  is cons ide red  to  be  m a j o r  m e t a b o l i t e  of t h e  
K r e b s  cycle, i t  is o b v i o u s  t h a t  t h e r e  is a de f in i t e  source  of 
energy  supp ly  t h r o u g h  t h e  o p e r a t i o n  of  t h e  K r e b s  cycle in  
mi tochondr i a ,  w h i c h  lie in  t h e  n e i g h b o u r h o o d  of t h e  f ine 
f ibr i ls  or  t u b u l e s  r e p o r t e d  earlier~,  L T h e  presence  of t he se  
f ine f ibri ls  or  t ubu le s ,  s h o w i n g  a s imi l a r i t y  to  t h e  bas ic  
con t rac t i l e  s t ruc tu res ,  a long  w i t h  h i g h  S D H  a c t i v i t y  in  
t h e  cn idoblas t ,  sugges t  a de t i n i t e  role of these  t u b u l e s  in  
con t r ac t ion ,  t h e r e b y  b r i n g i n g  a b o u t  a forceful  d i scharge  of 
t h e  n e m a t o e y s t  10. 

Zusammen/assung. Nachwe i s  y o n  Succ inodehydroge -  
nase  in u n m i t t e l b a r e r  N/ the  d e r  Nesse lkapse ln  bei H y d r a .  
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Photomicrograph showing histochemical localization of succinic 
dehydrogenase in the cnidoblast of hydra. Conditions as described 
in the text. Darkly stained spherical granules represent the sites of 
the enzyme activity. × 1000. 
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