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Fig. 1. Larve controllo sviluppate in atmosfcra di aria. - Fig. '2, Larve sviluppate in un'atmosfera di 20 patti N 2 e SO parti di aria. - 
Fig. 3. Larve sviluppate in un'atmosfera di 50 parti Nee 50 parti di aria. - Fig. 4. Larve sviluppate in un'atmosfera di 80 parti di N~ e 20 
patti di aria. - Fig. 5. Larve svituppate in NaN 3 M/1000 e in atmosfera di aria. - Fig. 6. Larve sviluppate in NaN~ ~f/1000 e in 

un'atmosfera di ~0 parti N 2 e 80 parti di aria. 

s y s t e m  of t he  tail.  The  resu l t s  a re  exp l a ined  on the  
g rounds  of t he  r e cen t  views acqu i r ed  conce rn ing  the  
precoc ious  s eg rega t ion  of t he  c y t o c h r o m o x i d a s e ,  t ied  to  
the  m i t o c h o n d r i a  in t he  cells wh ich  are  to  fo rm t h e  
muscle  sy s t em .  

" F i s s i o n  z o n e "  i n  Spirostomum ambiguum 

B i n a r y  fission is a recognizab le  p h e n o m e n o n  in the  life 
cycle of aI1 p ro tozoa ,  w h e r e  t h e  nuc leus  as well as t he  
c y t o p l a s m  div ide  more  or less s imu l t aneous ly .  A m o n g  
the  even t s  t h a t  cha rac te r i ze  f iss ion in ci l ia tes ,  t h r e e  are  
i m p o r t a n t :  mi tos i s  of t h e  mic ronuc leus ,  ami tos i s  of  t h e  
macronuc leus ,  a n d  f o r m a t i o n  of f ission line a long  wh ich  
cy top la smic  c leavage  t akes  place.  The re  is a s ign i f ican t  
lack of l i t e ra tu re  r ega rd ing  t h e  specif ic  c o n j u n c t i o n  of 
env i ronmen ta l ,  cy tosomal ,  a n d  nuc lear  cond i t i ons  t h a t  

b r ing  a b o u t  fission. WEisz ' s  1 s tud ies  on  Stentor coeruleus 
c o n s t i t u t e  the  only  work  in wh ich  an  a t t e m p t  is made  to 
re la te  these  express ions .  The s t i mu l u s  t h a t  i n i t i a t e s  fis- 
s ion is p r o b a b l y  endogenous ,  b u t  i t  s eems  ce r t a in  t h a t  it 
is n o t  e x p e r i m e n t a l l y  con t ro l lab le  (WEIsZ~). Exper i -  
m e n t s  on d i v i d i n g  S t e n t o r s  s h o w  t h a t  t h e  r emo v a l  o[ 
m a c r o n u c l e u s  does n o t  a f fec t  fission. 

As GRUBER 3 o b s e r v e d  long ago, " w e  are dea l ing  with 
a m o v e m e n t  whose  course  no  longer  can  be ha l t ed ,  even 
if t h e  m o v i n g  force is r e m o v e d " .  

The  m o s t  s t r ik ing  e x t e r n a l  i nd i ca t ion  of fission is 
t he  f o r m a t i o n  of a fu r row which  g r adua l l y  deepens  and 
d iv ides  t h e  an ima l  in to  two  par t s .  The  precise  spot 
where  t h e  fu r row is f o r m e d - - t h e  f ission z o n e - - s e e m s  to 
be d e t e r m i n e d  long before  i ts  ac tua l  a p p e a r a n c e  or the 
a p p e a r a n c e  of a n y  o t h e r  e x t e r n a l  s ign of f ission (CALKI~'S *, 
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PEEBLES 5, I~ALAMUTH 6, WEISZ~). This  would  exp la in  the  
fact ,  f i rs t  m e n t i o n e d  b y  BALBIANI 8, t h a t  m e r o t o m y  does  
n o t  i n t e r r u p t  t h e  phys ica l  c leavage  process  and  m a y  
resu l t  in t h e  p r o d u c t i o n  of unequa l  sized offspr ing.  
On t h e  basis  of ex t ens ive  o b s e r v a t i o n s  on Paramecium 
caudatum, CALKINS 4 p o s t u l a t e d  the  occur rence  of all 
i r revers ib le  d iv i s ion  p l ane  in t he  c e n t r e  of t h e  cell wh ich  
was  no t  r egu la t ed  to  su i t  any  g iven  exigency.  PEEBLES s 
and  CALKINS ~ e m p h a s i z e d  t h a t  in all cases the  o u t c o m e  
of m e r o t o m y  d e p e n d e d  on  the  phys io logica l  cond i t ion  
of t h e  an imal .  
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Division zone in Spirostomum ambiguum, a Animal in prefis~ion 
stage with condensed macronueleus. A transverse cut has separated 
a posterior fragment (B) from anterior portion (A). b 3 h later; frag- 
ment B dies. Cleavage furrow has appeared in d and separated it 
into two unequal parts, A 1 and de. c 48 h later; A 1 and A ~ have 

grown into normal vegetative animals. 

animal ,  a t  t he  pos te r io r  end,  was  cu t  off  (Fig. a). This  
sec t ion  (B) d id  n o t  c o n t a i n  a n y  mac ronuc l eus .  The  frag-  
m e n t  was  isolated,  b u t  failed to  r e g e n e r a t e ;  it  d ied 2 h 
la ter .  In  3 h t ime,  a c leavage fu r row a p p e a r e d  in (,4) a n d  
s e p a r a t e d  i t  in to  2 h igh ly  unequa l  p a r t s  (A t a n d  A 2), t he  
a n t e r i o r  of w h i c h  was  a b o u t  half  t he  size of t h e  or ig ina l  
a n i ma l  whi le  t he  pos te r io r  was a m u c h  s ma l l e r  b o d y  
(Fig. b). 

B o t h  were  k e p t  in the  n u t r i e n t  m e d i u m  a n d  grew in to  
no rma l  a n i m a l s  a t  t he  end of 48 h (Fig. c). The  s a m e  
resul t  was  o b t a i n e d  w h e n  the  an te r io r  f o u r t h  ( ins tead  
of t he  pos ter ior )  was  r e mo v e d .  

The a b o v e  e x p e r i m e n t  clear ly ind ica tes  t h a t  (a) a 
f r a g m e n t  w i t h o u t  t he  mac ronuc l eus  c a n n o t  survive ,  a n d  
(b) t he  " f i s s ion  z o n e "  is d e t e r m i n e d  by  the  t i m e  c o n d e n -  
sa t ion  of m a c r o n u c l e u s  occurs.  R e g e n e r a t i o n  e x p e r i m e n t s  
on an imal s  in t h e  v e g e t a t i v e  cond i t i on  (unrepor t ed  data)  
show t h a t  a t  th i s  s t age  the  " f i ss ion  zone"  is no t  ye t  
es tabl i shed.  The  p r e s e n t  s t u d y  on spirostomum ambiguum 
leads us to  conc lude  t h a t  t he  " f i ss ion  z o n e "  is laid d o w n  
dur ing  the  p rocess  of c o n d e n s a t i o n  of t h e  m a c r o n u c l e u s  
and  is no t  s u b j e c t  to  c h a n g e  la ter .  Accord ing  to WEIsz  2, 
the  divis ion process  in Stenor is found  to  pass  t h r o u g h  
an ear ly  revers ib le  a n d  a la te r  i r revers ib le  phase .  The  
fission line i tself  m a y  be t h e  expl ic i t  resu l t  of t h e  pos tu -  
lated physio logica l  b i sec t ion  of t he  indiv idual .  In  Spiro- 
stomum ambiguum, t h i s  b e c o me s  i r revers ib le  a f t e r  con-  
densa t ion  of the  mac ronuc l eus .  

P.  B. PADMAVATHI 

Department o[ Zoology, University of Mysore, Central 
College, Bangalore (India), Ju ly  10, 1956. 

Zusammen[assung 

R e g e n e r a t i o n s e x p e r i m e n t e  h a b e n  gezeigt ,  dass  bei  
Spirostomum ambiguum die Lage  der  E i n s c h n i i r u n g s -  
stelle schon  vor  der  Te i tung  fes tge leg t  wird.  Die De te r -  
m i n a t i o n  der  Fu r c h e  e r fo lg t  zur  Zei t  de r  K o n d e n s a t i o n  
des Makronukleus .  

STEVENS ~ a n d  WEISZ 1 in Stentor, a n d  FAURI~-FRE- 
M1E'r tO in Urostyla, h a v e  s h o w n  t h a t  b i n a r y  fission is a 
revers ib le  process  up  to  a ce r t a in  s tage.  M e r o t o m y  dur ing  
la te r  s tages  s h o w e d  t h a t  the  c leavage  p lane  h a d  become  
i r revers ible .  

E x p e r i m e n t s  on Spirostomum ambiguum p rov ide  a 
f u r t h e r  i n s igh t  in to  t he  p h e n o m e n o n  of d e t e r m i n a t i o n  of 
c leavage fu r row in th is  species.  P red iv i s ion  Spirostomum 
spec imens  in t he  p rogress  of b i n a r y  f ission were  se lec ted  
f rom s tock  cu l tu res .  A n i m a l s  w i t h  c o n d e n s e d  macro -  
nucleus  were  picked.  The  c o n d e n s a t i o n  of t h e  macro-  
nucleus  in to  a p o l y m o r p h i c  b o d y  r e p r e s e n t s  an ear ly  
s tage in d iv is ion  (BISHOP xl, PADMAVATH112, SESHACHAR 
and  PADMAVATHIla). VVith s teel  needles ,  a f ou r th  of t h e  
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High Angle  X - R a y  Diffract ion and C h e m i c a l  
Studies  on the Nature  of F ibrous  Glia 1 

W i t h  a view to  t he  l imi t ed  a m o u n t  of knowledge  so far 
ava i lab le  on the  n a t u r e  of f ibrous  glia, we have  pe r fo rm-  
ed b iochemica l  and  b iophys ica l  i n v e s t i g a t i o n s  on the  so- 
called " c o r n e a l  l a m i n a e "  wh ich  m a y  be found  in t he  
l ining of t h e  h u m a n  cerebra l  v e n t r i c u l a r  cavi t ies .  These  
l aminae  are  th ick  in cases  of h y d r o c e p h a l u s  and  are  
c o m p o s e d  of pure  f ibrous  glia (BAIRATI, PANNESE'Z). 

Chemical Investigations.-- Tota l  l ipids h a v e  been  de- 
t e r m i n e d  by  the  m e t h o d  of FOLCH et al. 3. The  amino-  
acid  compos i t i on  of t he  p ro te ins  of f ibrous  gila has  been  
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