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Normal  Larvae Obtained from Dark Fragments  
of Centrifuged Ciona Eggs 

The  unfer t i l i zed  Asc id i an  eggs, if d e p r i v e d  of t h e i r  sur-  
r o u n d i n g  m e m b r a n e s ,  c a n  b e  b roken ,  b y  a p p r o p r i a t e  
cen t r i fuga l  forces, i n to  two or  more  f r a g m e n t s  x-3, wh ich  
are  qu i t e  d i f fe ren t  in  t h e i r  morpho log ica l  a n d  chemica l  
s t ruc tu re .  W h e n  two  f r a g m e n t s  a re  o b t a i n e d  f rom the  
same  egg, one is c lear  a n d  t h e  o t h e r  p i g m e n t e d ;  t h e  c lear  
f r a g m e n t  is sma l l e r  t h a n  t h e  d a r k  one. B o t h  t y p e s  of 
f r a g m e n t s  c an  be  fer t i l ized;  in  p rev ious  e x p e r i m e n t s  w i t h  
Ciona intestinalis eggs, on ly  t he  p i g m e n t e d  f r a g m e n t s  
were able  to  deve lopL  I n  Ascidia malaca, however ,  b o t h  
k inds  of f r a g m e n t s  deve loped  2, a l t h o u g h  l a rvae  were  n e v e r  
o b t a i n e d  f rom e i t h e r  t y p e  of f r a g m e n t s .  These  fac t s  were  
i n t e r p r e t e d  as r e su l t i ng  f rom the  absence  (in Ciona) or 
presence  (in A. malaca) of c e r t a i n  s u b s t a n c e s  in  t h e  c lear  
or in  b o t h  f r a g m e n t s  respect ively '° ;  no  sugges t ions  how-  
ever  were m a d e  a b o u t  t he  n a t u r e  of such  subs t ances .  

I n  new  c e n t r i f u g a t i o n  e x p e r i m e n t s  o n  t h e  v i rg in  eggs 
of Ciona, r e su l t s  were  o b t a i n e d  w h i c h  c a n  be  s u m m a r i z e d  
as follows : 

(1) The  c lear  f r agmen t s ,  if fer t i l ized,  do no t  deve lop  a t  
all;  t h e y  are  no t  e v e n  able  to  s egmen t ,  b u t  show a m e b o i d  
modi f ica t ions .  Th i s  a m e b o i d  a c t i v i t y  l as t s  for  some  
hours ,  t h e n  t he  i r a g m e n t s  r e a s s u m e  t h e i r  or ig ina l  spher i -  
cal shape  a n d  degene ra t e .  T h e y  n e v e r  e x t r u d e  po la r  
bodies,  c o n s e q u e n t l y  t h e y  do no t  possess  the  egg nuc leus  
a n d  m u s t  be hap lo id .  As t h e y  c o n t a i n  some l ipid globules,  
t h e y  c o r r e s p o n d  to  t he  c e n t r i p e t a l  p a r t  of t h e  egg. As  t h e  
eggs a s s u m e  d i f f e ren t  pos i t ions  in  t he  cen t r i fuge  tube ,  t h e y  
m a y  be cons ide red  as u n o r i e n t e d  f r agments .  

(2) The  d a r k  f r a g m e n t s ,  on  t h e  c o n t r a r y ,  if fer t i l ized,  
deve lop  in a n o r m a l  way.  Af t e r  t h e  p e n e t r a t i o n  of t h e  
sperm,  t h e y  c h a n g e  t h e i r  spher ica l  shape ,  as n o r m a l  eggs 
do, e x t r u d e  two  polocytes ,  s e g m e n t  typ ica l ly ,  ga s t ru l a t e ,  
and  f ina l ly  give r ise to  sma l l  b u t  c o m p l e t e l y n o r m a l  la rvae .  
The  l a rvae  h a v e  s t r a i g h t  tai ls ,  wh ich  are  morpho log ica l ly  
n o r m a l ;  t h e y  also possess ves icu la r  b r a i n s  w i t h  sensory  
spots ,  a n d  pa lps ;  t h e y  sw im r a p i d l y  a n d  no rma l ly .  Th i s  
r e su l t  was  n e v e r  r e ached  in  t h e  pas t ,  a n d  i t  g ives  a n o t h e r  
i nd ica t ion  t h a t  t h e  unfe r t i l i zed  egg of Asc id i an  m u s t  be  
cons idered  as a t o t i p o t e n t  or  r egu la t i ve  sys tem.  

(3) B y  m e a n s  of some h i s t o c h e m i c a l  reac t ions ,  t h e  na -  
t u r e  of t he  c o n t e n t  of t he  c lea r  a n d  t i le  d a r k  f r a g m e n t s  
was  inves t iga t ed .  T h e  N a d i  r e a c t i o n  a n d  t h e  v i t a l  s t a i n i n g  
w i t h  J a n u s  green  d e m o n s t r a t e  t h a t  t he  m i t o c h o n d r i a  a re  
a b s e n t  in the  c lear  f r a g m e n t s  a n d  p r e s e n t  in  t h e  d a r k  
ones. The  fac t  t h a t  t h e  m i t o c h o n d r i a  are p r e s e n t  on ly  in 
t he  p i g m e n t e d  f r a g m e n t s  w h i c h  deve lop  a n d  give r ise 
to  n o n n M  tadpoles ,  a n d  are  a b s e n t  in  t h e  c lear  f r a g m e n t s  
which  do  no t  deve lop  a t  all, sugges ts  t h e  h y p o t h e s i s  t h a t  
the  m i t o c h o n d r i a  h a v e  a n  i m p o r t a n t  role in  Asc id ian  de-  
v e l o p m e n t  a n d  morphogenes i s .  Such  a sugges t ion  fits in  
w i th  some earl ier  o b s e r v a t i o n s d - L  The  m o r p h o g e n e t i c  
role of t he  m i t o c h o n d r i a  m i g h t  be  r e l a t ed  to  t h e  e n z y m e s  
w h i c h  are  p r e sen t  in  t h e i r  s t ruc tu re ,  a n d  w h i c h  a re  im-  
p l i ca ted  m a i n l y  in t h e  l i be ra t ion  a n d  u t i l i z a t i on  of t h e  
chemica l  energy.  
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(4) I f  t h e  m o r p h o g e n e t i c  role of t h e  m i t o c h o n d r i a  is 
a d m i t t e d ,  one can  exp la in  w h y  b o t h  f r a g m e n t s  in  A.  ma-  
laca can  deve lop  2. I n  fac t  URBANI a n d  URBANI-I~IISTRUZZI a 
s h o w e d  t h a t  in  A.  malaca b o t h  f r a g m e n t s  r e su l t i ng  f rom 
t h e  c e n t r i f u g a t i o n  of t h e  egg show a pos i t ive  N a d i  reac-  
t ion,  t h a t  is b o t h  f r a g m e n t s  c o n t a i n  m i t o c h o n d r i a .  

G. REVERBERI a n d  R. LA SPINA 

Zoological Institute, University o] Palermo (Italy), No- 
vember 12, 1958. 

Riassunto 

Dei  due  f r a m m e n t i ,  j a l ino  e p i g m e n t a t o ,  o t t c n u t i  per  
cen t r i fugaz ione  da lFuovo  verg ine  di  Ciona intestinalis, 
solo il f r a m m e n t o  scuro  ~ capace  di sv i luppars i .  Da  esso 
p u b  ave r s i  u n a  l a r v a  c o m p l e t a m e n t e  no rma le .  Ques to  
r i su l t a to  6 sp iega to  a t t r i b u e n d o  u n  va lore  mor fogene t i co  
ai m i t o e o n d r i  che  sono p re sen t i  e s c l u s i v a m e n t e  nel  I r am-  
m e n t o  scuro.  

( 3 b e r  d i e  W i r k u n g  

von Elastase auf die Blutger innung 

Die v o n  BAL6 u n d  BANGA e n t d e c k t e  E l a s t a se  1 k a n n  
unseren heutigen Kenntnissen nach als ein eiweiI3spalten- 

des F e r m e n t  b e t r a c h t e t  werden ,  dessen  spezif isches Sub-  
s t r a t  das  E la s t i n ,  e in  Eiweiss  de r  e l a s t i s chen  Fasern ,  ist. 
Die E l a s t a se  is t  ke in  spezif isches E n z y m  u n d  b a u t  ausser  
E l a s t i n  a u c h  a n d e r e  E iwe i s sk6rpe r  ab :  d e n a t u r i e r t e s  H~i- 
moglob in ,  S e r u m - A l b u m i n ,  K a s e i n  u n d  gewisse s y n t h e -  
t i s che  S u b s t r a t e  2. D a  diese S u b s t r a t e  a u c h  d u r c h  T r y p -  
s in  a b g e b a u t  werden ,  das  die B l u t g e r i n n u n g  d u r c h  Akt i -  
v i e r u n g  des P r o t h r o m b i n s  f6 rde r t  3, lag es n a h e  zu pri ifen,  
ob  a u c h  die E l a s t a se  die B l u t g c r i n n u n g  bee inf luss t .  

W i r  h a b e n  fr isches Z i t r a t -  oder  O x a l a t b l u t ,  m e n s c h -  
liches, tRinder-, Schweine-  u n d  I ( a n i n c h e n b l u t p l a s m a  
u n t e r s u e h t .  F i b r i n o g e n  w u r d e  n a c h  u n s e r e n  V e r f a h r e n  4, 
rohes  P r o t h r o m b i n  n a c h  I~iELLANBY 5 herges te l l t ,  T h ro n l -  
bok inase  n a c h  CHARGAFF 6'7, Die E l a s t a se  wurde  m i t  un -  
seren  A d s o r p t i o n s v e r f a h r e n  gewonnenS.% Das  in u n s e r e n  
V e r s u c h e n  g e b r a u c h t e  hel tgelbe,  lyophi le  E n d p r o d u k t  
e n t h i e l t  - gemessen  a n  BANGA'S E l a s t i n  ~0 m i t  e iner  k o m -  
b i n i e r t e n  B i u r e t - F o l i n - R e a k t i o n  u'~2'~8 - 100 E las t a se -  
E i n h e i t e n  (E. E.) p ro  mg. I n  K o n t r o l l v e r s u c h e n  h a b e n  
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