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c r i s t ae  were  seen (Figures  1 a n d  2). I n  a n i m a l s  i n j ec t ed  
w i t h  sa l ine  only,  no  m i t o c h o n d r i a l  changes  were  obse rved .  
A p r e l i m i n a r y  s t u d y  w i t h  r a t  l ive r  m i t o c h o n d r i a  e x a m i n e d  
w i t h  a o x i m e t e r  a f t e r  a d d i t i o n  of w a s p  v e n o m  reg i s t e red  
a n  i m m e d i a t e  a r r e s t  of o x i d a t i v e  p h o s p h o r i l a t i o n ,  also 
i n d i c a t i n g  a f u n c t i o n a l  lesion.  T h e  effect  of h y m e n o p t e r a e  
v e n o m  o n  t h e  f u n c t i o n  of m i t o c h o n d r i a  h a s  r e c e n t l y  been  
r ev i ewed  b y  HABERMAN ~. As  n u m e r o u s  l ipol i t ic  e n z y m e s  
a re  p r e s e n t  in  t h e  v e n o m ,  f u n c t i o n a l  a n d  morpho log i ca l  
m i t o c h o n d r i a l  changes  a re  expec ted .  

I n  n u m e r o u s  cond i t ions ,  a l t e r a t i o n s  in  t h e  i n t e r n a l  
s t r u c t u r e  of musc le  m i t o c h o n d r i a  h a v e  b e e n  r epo r t ed .  
These  were  obse rved  in  h u m a n  musc le  d iseases  ~, i n  
h u m a n  r h a b d o m y o m a  6-10 u n d e r  e n v i r o n m e n t a l  condi -  
t i ons  in f luenced  b y  acid p H I L  u n d e r  t h e  in f luence  of 
es t rogenic  h o r m o n e s  l*, a n d  in v i t a m i n  E def ic iency  xS,t*. 
L a t e l y  changes  in m i t o c h o n d r i a l  u l t r a s t r u c t u r e  in  Nicke l -  
Su l f ide - induced  r h a b d o m y o s a r c o m a  was  r epo r t ed  l~. 

I t  seems, therefore ,  t h a t  musc le  m i t o c h o n d r i a  exposed  
to  m a n y  d i f fe ren t  nox ious  agen t s  m a n i f e s t  morpho log ica l  
changes .  T h e  o b s e r v a t i o n  t h a t  wasp  v e n o m  cause  b o t h  
morpho log ica l  a n d  f u n c t i o n a l  changes  in musc le  mi to -  
c h o n d r i a  m a y  exp la in  t he  p a r a l y s i n g  effect  of t h e  venom.  

Rdsumd. Du v e n i n  de Vespa orientalis, in jec t6  d a n s  la 
l~vre inf6r ieure  du  cobaye,  a donn6  une  r eac t ion  in f l am-  
m a t o i r e  n o n  sp6cif ique ma i s  aigu~. D a n s  les m i t o c h o n -  
dr ies  du  musc le  con t igu  s t r i6  de  g raves  c h a n g e m e n t  
a p p a r u r e n t .  Les  c r i s tae  se son t  agg lu t in6es  k m i - h a u t e u r  
e t  les m i t o c h o n d r i e s  agg lu t in6es  o n t  ~t6 d is loqu6es  e t  
p r i r e n t  l ' a spec t  d ' u n e  ma t i~ re  g r a n u l a i r e  a m o r p h e .  Apr~s  
l ' a r r~ t  i m m e d i a t  de  p h o s p h o r y l a t i o n  o x y d a t i v e  on  con-  

s t a t e  que  la  16sion m i t o c h o n d r i a l e  p o u r r a i t  exp l ique r  
l ' e f fe t  n 6 v r o t o x i q u e  du  r6n in  de  la  gu6pe. 
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U l t r a s t r u c t u r a l  R e s p o n s e  of  t h e  N e u r a l  P l a t e  C e l l s  o f  C h i c k  E m b r y o s  to  D i t h i o d i g l y c o l  

I t  h a s  b e e n  r e p o r t e d  1, 2 t h a t  in  a m p h i b i a n s  t h e  mor -  
p h o g e n e t i c  m o v e m e n t  l ead ing  to  t he  closure of t h e  neu ra l  
t u b e  was  l inked  w i t h  t h e  r eve r s ib le  d e n a t u r a t i o n  of a 
f ib rous  p ro te in .  I t  seems t h a t  as - S H  groups  in t h e  
p r o t e i n  are  be ing  ox id ized  in to  - S S -  g roups  t h e  f ib rous  
molecule  is t r a n s f o r m e d  in to  a g lobu la r  one  a n d  changes  
in cell  shape  3 t h u s  follow. Th i s  v a l u a b l e  h y p o t h e s i s  led 
to  a series of s tud ies  of t h e  effect  on  morphogenes i s ,  in  
a v a r i e t y  of b iological  species, of a n u m b e r  of s u l p h y d r y l  
r eagen t s  i nc lud ing  m e r c a p t o e t h a n o l ,  a s t r ong ly  r e d u c i n g  
s y l p h y d r y l  r e a g e n t  s-6, a n d  d i th iodig lycol ,  i t s  o x y d a t i o n  
p r o d u c t  3, ~. 

Di th iod ig lyco l  was  s h o w n  to  be  a n  ef f ic ient  i n h i b i t o r  
of n e u r u l a t i o n  in  a m p h i b i a n s  s a n d  in  ch ick  e m b r y o s L  
T h i s  ox id ize r  of - S H  groups  was  also r e p o r t e d  ~ to  f a v o r  
t h e  i so la t ion  of t h e  m i t o t i c  a p p a r a t u s  of sea  u r ch in s  
t h r o u g h  i t s  s t ab i l i z ing  ef fec t  on  t h e  a p p a r a t u s ,  a n d  t o  
i n h i b i t  cell  d iv i s ion  i n  c l eav ing  a m p h i b i a n  eggs x° b y  
oppos ing  t h e  regress ion  of t h e  a c h r o m a t i c  f igure.  

T h e  p u r p o s e  of t h i s  n o t e  is to  g ive  a n  a c c o u n t  of  t h e  
u l t r a s t r u c t u r a l  r e sponse  of t h e  n e u r a l  p l a t e  cells of c h i c k  
e m b r y o s  w h e n  n e u r u l a t i o n  is i n h i b i t e d  w i t h  d i th io -  
diglycol .  

Abbreviated materials and methods. Chick  e m b r y o s  were  
e x p l a n t e d  a t  s tage  7 + or  8 - -  of H a m i l t o n ' s  t a b l e  a n d  
c u l t i v a t e d  for  5 . 5 h  a t  38°C on  S p r a t t ' s  m e d i u m ,  b u t  
w i t h  1 0 - 3 M  d i th iod ig lyco l  added .  Con t ro l  embryos ,  
g rowing  on  s t a n d a r d  media ,  were cu l t i va t ed ,  f ixed a n d  
e m b e d d e d  a t  t h e  s ame  t i m e  as t h e  t r e a t e d  ones.  

All  e m b r y o s  were f ixed f i rs t  in  p h o s p h a t e  buf fe red  
g l u t a r a l d e h y d e  a n d  t h e n  in o s m i u m  t e t r o x y d e .  Blocks  

were  e m b e d d e d  in epon  or  a r a ld i t e  a n d  sec t ions  d o u b l e  
s t a i ned  w i t h  u r a n y l  a c e t a t e  a n d  lead. 

Principal observations. Cont ro l  e m b r y o s  were  com-  
p a r a b l e  to  those  p rev ious ly  desc r ibed  in  de t a i l  n .  

I n  e x p e r i m e n t a l  an imals ,  t h i n  sec t ions  cu t  t r a n s v e r s e l y  
in  f r o n t  of t he  f i rs t  pa i r  of somi tes  showed  a wide  open  
n e r v o u s  s y s t e m  st i l l  a p p e a r i n g  in t h e  fo rm of a p la te .  
T h e  cel lu lar  c o n t o u r s  were iden t i ca l  to  those  o b s e r v e d  
in controls .  Af t e r  a 5.5 h t r e a t m e n t  al l  ce l lu lar  organel les ,  
s ave  mic ro tubu les ,  a p p e a r e d  en t i r e ly  c o m p a r a b l e  to  
those  seen in  con t ro l  embryos .  

Mic ro tubu l e s  were  a p p a r e n t l y  t h e  on ly  s t r u c t u r e s  
a f fec ted  b y  t h e  t r e a t m e n t .  I n  con t ro l  e m b r y o s  micro-  
t u b u l e s  fol low a s t r a i g h t  l ine  or  occas iona l ly  show a 
s l i gh t ly  w a v y  a n d  s m o o t h  u n d u l a t o r y  p a t h  (F igure  2). 
U n d e r  d i th iod ig lyco l  t r e a t m e n t  s imi l a r  ou t l i nes  were  
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Fig. 1. Microtubules in a neural plate cell of a treated embryo. They follow a sinuous and rather tortuous path. x41,000. 
Fig. 2. Microtubules in a neural plate cell of a control embryo, x 77,000. 
Fig. 3. Tortuous microtubules of treated embryos exhibiting notched walls (arrows). × 77,000. 

seen but highly sinuous, tortuous and rather crooked 
microtubules were frequently observed (Figure 1). In 
such cases, especially when the tubules exhibited a sharp 
change in direction, the microtubular wall showed small 
characteristic notches (Figure 3). Their number did not  
seem to vary  and other attributes, such as their width 
and density to the electrons, were not modified. I t  could 
not be ascertained, however, whether these peculiarities 
affected the shape of the cells in any way. 

Comments. The only ultrastructural alteration observed 
in the neural plate cells of dithiodiglycol-inhibited chick 
embryos was localized in microtubules. The usual slightly 
wavy path and smooth tubular wall became tortuous 
and irregular. I t  is possible that  the oxidizing effect of 
dithiodiglycol could affect the thiol groups reportedly 
involved in the polymerization of the tubular element x~. 

I t  could not be ascertained from our experiments 
whether the observed microtubular modifications had, 
in any way, a bearing on the inhibition of the morpho- 
genetic movements. Complex biochemical events, such 

as interference with - S H  containing enzymes for instance, 
could have occurred and not be detected by our technical 
approach 13 

Rdsumd. La neurulation a 6t6 inhib6e chez des embryons 
de poulet par des trai tements au dithiodiglycol (10-am). 
L'analyse ultrastructurale r6v~le que seuls les micro- 
tubules subissent des modifications. 
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Autoradiographic Evidence for Cytoplasmic DNA Synthesis During the Early Final Growth Period 
in the Oocytes of the Japanese Quail (Coturnix coturnixjaponica) 

In previous studies 1,2 we have established the exist- 
ence of peculiar subcortical cytoplasmic organelles, 
appearing in the oocytes of regularly laying Japanese 
quails just  before and]or a t  the beginning of yellow 
yolk formation. By an autoradiographic study 1 these 
RNA-rich organelles ~ have been found labelled 90 min 
after an i.p. injection of 3H-thymidine. In the present 
experiment, laying Japanese quails received an i.p. 
injection of 1 mCi of thymidine 6-8H (14 Ci/mM, 1 ~Ci/v1) 
followed 1 h later by a second injection of 1 mCi of the 
same precursor. 1 h after the second injection, the birds 
were killed by decapitation and the germinal discs of 
oocytes, ranging from 4 to 6 mm diameter, fixed in 

acetic acid-alcohol (1:3 v) for 3 h. After dehydration, 
the germinal discs were embedded in paraffin and cut 
at  7 t~m thickness in a direction perpendicular to the 
plane ot the germinal disc. Alternating sections were 
placed on different slides. These paraffin sections were 
screened under the dark ground microscope in order to 
select those sections containing some part  of the germinal 
vesicle. Only these sections, which also contain part  of 
the subcorticat cytoplasmic organelles, are employed in 
this autoradiographic study. After deparaffination, the 
slides supporting the alternating sections are distributed 
into 4 groups: 1. Slides without  any pre-autoradiographic 
treatment.  2. Slides immersed in 3% perchloric acid at  


