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The Presumptive  Territory of the Mesoderm 
in the Ascidian Germ 

R e c e n t  e x p e r i m e n t a l  inves t iga t ions  on Ascidian 
d e v e l o p m e n t  have  made  necessary  a rev is ion  m a d e  by  
p r e s u m p t i v e  o rgan  t e r r i t o r y  m a p  o r ig ina l ly  m a d e  b y  
CONKLIN I. CONKLIN'S m a p  was based on the  segrega t ion  
of p i g m e n t e d  p lasms  wi th in  t he  egg. I h a v e  m a d e  such 
a rev is ion  = by  m a r k i n g  the  b l a s tomeres  wi th  granules  of 
co loured  cha lk :  these  granules  adhere  f i rmly  to  t he  
surface of pa r t i cu l a r  b las tomeres ,  whose  fu r the r  des t iny  
can  thus  be fo l lowed dur ing  the  m o r p h o g e n e t i c  move -  
men t s  and  as far as the i r  f inal  d i f fe ren t ia t ion .  In  m y  
exper i ence  the  t o p o g r a p h y  of t h e  o rgan  ter r i tor ies ,  as 
descr ibed  by  CONKLIN, is accep tab le  in i ts  f u n d a m e n t a l  
l ines ; never the less  in m a n y  de ta i l s  i t  requi res  correct ion.  
One of these correc t ions  concerns  the  loca l iza t ion  of the  
p r e s u m p t i v e  t e r r i t o ry  of m e s e n c h y m e  and muscle  cells. 
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Accord ing  to  CONKLIN, m e s e n c h y m e  and  muscle  cells 
der ive  f rom a single p r i m i t i v e  m e s o d e r m a l  t e r r i to ry ,  
e v i d e n t  by  v i r tue  of its ye l low plasm,  in t he  form of a 
crescent ,  ly ing  in the  pos te r io r  v e g e t a t i v e  par t  of the  
u n c l e a v e d  egg. A t  t he  8-cell s tage  the  p r e s u m p t i v e  
t e r r i t o r y  of the  m e s e n c h y m e  is local ized,  accord ing  to 
CONttLIN, in t he  e x t r e m e  pos te r io r  p a r t  of t he  two  
pos te r io r  v e g e t a t i v e  b las tomeres ,  t h e  r e m a i n i n g  p a r t  of 
these  b las tomeres  be ing  fo rmed  by  the  p lasms  of muscle  
cells and of endode rm.  A t  the  16-cell s tage  the  mesen-  
c h y m e  t e r r i t o ry  segrega tes  in to  the  b las tomeres  B5.1,  
B5 .2 ;  a t  the  32-cell s tage,  in to  the  b las tomeres  136.2, 
t36.3, t36.4; and a t  the 64-cell s tage,  in to t he  b las tomeres  
A7.6,  137.3, B7.7,  B7.5 ,  137.6. At  the  same  s tage  the  
p r e s u m p t i v e  t e r r i t o r y  of t he  muscle  cells is local ized by  
CONKLIN in the  b l a s tomeres  13 7.4, B 7.8. Thus ,  a t  64-cell 
s tage  there  are 10 p r e s u m p t i v e  m e s e n c h y m e  cells and  
4 muscle  cells. 
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I h a v e  found this  d i s t r ibu t ion  to be no t  en t i r e ly  cor- 
rect .  Accord ing  to m y  results ,  a t  the  8-cell s tage  the  
p r e s u m p t i v e  t e r r i t o ry  of i nesenchyme  is no t  local ized in 
the  e x t r e m e  pos te r io r  pa r t  of the  134.1 cells:  F igure  1, 
which represen t s  the  e m b r y o  a t  the  8-celt s t age  as seen 
f rom the  behind,  shows t h a t  the  whole  pos te r io r  p a r t  

of the  B4.1  b las tomeres  is occup ied  by  the  p r e s u m p t i v e  
t e r r i t o ry  of the  muscle  cells, whereas  the  m e s e n c h y m e  
t e r r i t o ry  is local ized in smal l  areas  on bo th  the  r ight  and 
lef t  sides, as i l lus t ra ted  in F igure  2. At  the  16-cell s tage  
the  B 5.2 cells con ta in  m o s t l y  myop la smic  mater ia l ,  and 
only  a smal l  pa r t  of m e s e n c h y m e  ma te r i a l  (Fig. 3 and  4). 
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Cross-hatched part: Presumptive territory of muscle cells. 
Dotted part: Presumptive territory of mesenehyme. 

Fig. 1.-8-cell stage, from the posterior part, showing the tail muscle 
territory. 

Fig. 2. --8-cell stage, from the left side. 
Fig. 3. -16-cell stage, from the dorsal (vegetative) side. 

Fig. 4.-16-cell stage, from the ventral (animal) side. 
Fig. 5.-32-cell stage, from the dorsal part. 
Fig. 6. -64-celi stage, from the dorsal part. 

A t  t he  32-cell s tage  the  B6.3  b la s tomeres  con ta in  on ly  
m y o p l a s m i c  ma te r i a l ;  the  B6 .4  and  B6.2  con ta in  bo th  
muscle  and  m e s e n c h y m e  mate r ia l s  (Fig. 5) which  segre- 
gate  on ly  in the  n e x t  c leavage,  pass ing respec t ive ly  in to  
the  B7 .8  (muscle), B7.7  (mesenchyme) ,  and  the  B7 .4  
(muscle), B7.3  (mesenehyme)  (Fig. 6). Thus,  a t  the  
64-celi s tage  the re  are 8 p r e s u m p t i v e  muscle  cells and  
4 m e s e n e h y m e  cells, The  differences be tween  CONKLIN'8 
resul ts  and  mine  are t a b u l a t e d  as follows 
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mesenchyme 
muscle 

As shown in F igure  6, a t  the  64-cell s tage  the  pos te r io r  
par ts  shows an ex t e rna l  semicircle  of 8 p r e s u m p t i v e  
muscle  cells (B7.4, B7.8,  B7.5,  B7.6,  B7,6, B7,5, B7,8,  
B 7.4) enc los ing  a n o t h e r  incomple te  semicircle  of 
p r e s u m p t i v e  m e s e n c h y m e  cells (B 7.3, B 7.7, B 7,7, B 7,3). 

The  fa te  of the  A 7.6 cells is of in teres t .  These  blas to-  
meres  der ive  f rom the  an te r io r  v e g e t a t i v e  pa r t  and,  ac- 
cord ing  to CONKLIN, are p r e s u m p t i v e  m e s e n c h y m e  cells. 
This  is improbab le ,  since the  yel low crescent  does no t  
reach  the  an te r io r  quad ran t .  R e m o v a l  of the  pos te r io r  
v e g e t a t i v e  b las tomeres  ~ resul ts  in a comple t e  absence of 
m e s e n c h y m e  and  muscle  ceils in t he  deve lop ing  l a rvae .  

1 E. G. CONKLIN, J. Acad. Nat. Sci. Philadelphia 13, 1 (1905). 1 L. yon UmscH, Roux' Arch. 139, 438 (1939). - G. REVF~RlaERI 
2 G. ORTOLANI, Pubbl. Staz. Zool. Napoli 2a, 161 (1954). and A. MISGANTI, Pubbl. Staz. Zool. Napoli 20, 199 (1946). 
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Only  in a v e r y  few cases did  v o N  !,~-BISCH, as wel l  as 
REVI~RBERI a n d  MINGANTI, o b t a i n  l a r v a e  w i t h  some  
muscle  cells:  t hese  r e su l t s  m a y  be  e x p l a i n e d  if one  sup-  
poses  t h a t  the  A7 .6  cells occas iona l ly  c o n t a i n  m y o -  
p l a s m i c  m a t e r i a l .  VoN UmSCH, a c c e p t i n g  CONKLIN'S 
schemes ,  h a d  t o  a s s u m e  a c h a n g e  of d e s t i n y  of p r e s u m p -  
t ive  m e s e n c h y m e  m a t e r i a l  i n t o  musc le  cells, b u t  s u c h  a 
r e g u l a t i o n  is n o t  p r o b a b l e ,  I t  wou ld  a p p e a r  m o r e  p r o b -  
able  t h a t  in  s o n e  cases  t h e  a n t e r i o r  e x t r e m i t i e s  of t h e  
yel low c r e s c e n t  r e m a i n  w i t h i n  t h e  a n t e r i o r  b l a s t o m e r e s  
a t  t he  2 nd c leavage ,  a n d  are  t h e n  s e g r e g a t e d  i n t o  t h e  
A7 .6  ceils. T h i s  p o i n t  n e e d s  f u r t h e r  i n v e s t i g a t i o n .  

G. ORTOLANI 

Zoological Institute,  Universi ty o/ Palermo, l laly ,  
August  3, 1955. 

Riassunto 
Col m e t o d o  delle n a r c h e  con  g r a n u l i  di  gcsso co lo ra to ,  

sono  s t a f f  m o d i f i c a t i  gli  s c h e m i  di CONKLIN r i g u a r d a n t i  
i t e r r i t o r i  p r e s u n t i v i  del  m e s e n c h i n a  e de l la  m u s c o l a t u r a  
nel g e r m e  di  Ascidie.  

U m w a n d l u n g  von  r a d i o a k t i v e m  Cortexon  in 
A ldos teron  durch N e b e n n i e r e n - E n z y m e  ~ 

Vor  e in ige r  Ze i t  k o n n t e n  wir  zeigen,  dass  s ich  de r  
A l d o s t e r o n g e h a l t  in V o l l h o m o g e n a t e n  y o n  R i n d e r -  
N e b e n n i e r e n  d u r c h  ae robe  I n k u b a t i o n  u n t e r  Z u s a t z  
g e e i g n e t e r  A k t i v a t o r e n  w e s e n t l i c h  s t e ige rn  1Xsst -°. Dies  
d e u t e t e  d a r a u f  b in ,  dass  in  den  R i n d e r - N e b e n n i e r e n  Vor -  
s t u f e n  e n t h a l t e n  sein mt issen ,  we lche  s ich  be i  A k t i v i e r u n g  
de r  E n z y m s y s t e m e  in  A l d o s t e r o n  i i be r f i i h ren  lassen.  
S o b a l d  die K o n s t i t u t i o n  dieses H o r m o n s  aufgekl~tr t  
war  a, w u r d e n  d a h e r  in  w e i t e r e n  V e r s u c h e n ~  v e r s c h i e d e n e  
S te ro ide  als Model le  e iner  s o l c h e n  V o r s t u f e  de r  I n k u b a -  
t i on  m i t  V o l l h o m o g e n a t e n  u n t e r z o g e n ,  d a r u n t e r  P ro -  
ges te ron ,  C o r t i c o s t e r o n  u n d  C o r t e x o n  (=  l l - D e s o x y -  
eo r t i co s t e ron ) .  I n  G e g e n s a t z  zu den  b e i d e n  e r s t e n  w a r  
C o r t e x o n  in de r  T a t  f~thig, die A l d o s t e r o n b i l d u n g  gegen-  
f iber  e n t s p r e c h e n d e n  P a r a l l e l v e r s u c h e n  u m  des  2- h is  
3fache zu e r h 6 h e n ,  u n d  z w a r  a u f  e inen  m a x i m a l e n  
G e h a l t  v o n  e t w a  3 m g  A l d o s t e r o n  je kg  N e b e n n i e -  
t en ,  C o r t e x o n  sch ien  d a h e r  e ine  de r  m 6 g l i c h e n  Wor- 
s t u f e n  fi ir  A l d o s t e r o n  da rzus t e l l en ,  b e s o n d e r s  n a c h d e m  
uns  de r  N a c h w e i s  e ine r  1 8 - H y d r o x y t a s e  in de r  N e b e n -  
n iere  g e l u n g e n  w a r  *. 

\ ¥ i r  h a b e n  n u n  r a d i o a k t i v e s  2 1 - C ~ - C o r t e x o n  d u r c h  
ae robe  I n k u b a t i o n  in  A l d o s t e r o n  i ibe rgef i ih r t .  E s  s t a n -  
den  u n s  1,3 m g  21-C~4-Cor t exon-aze ta t  ~ zu r  Ver f t igung ,  
die a u f  i ib l iche  ~,Veise n i t  K a l i u m h y d r o g e n k a r b o n a t  
h y d r o l y s i e r t  w u r d e n  ". Des  e r h a l t e n e  freie  2 1 - C ~ - C o r  - 
t e x o n  r e i n i g t e n  wi r  p a p i e r c h r o m a t o g r a p h i s c h  u n d  ve r -  

1 I34. Mitteilung fiber Steroide. Auszugsweise vorgetragen am 
3. August 1955 anl/isslieh des 3. Internat .  Kongresses for Bio- 
chemie in Brfissel. 133. Mitteilung siehe E. VlSC~IER, Cm MEYSTRE 
und A. WETTSTI,:IN, Helv. ehim. Aeta 38, 1502 (1955). 

2 A- WF.TTSrHt¢, F. W. KAI~NT und R. NF.UER, CIBA Found. 
Cotloqu. Endoerinol. 8, 170 (1955); siehe attch A. WETTSTEIN und 
G. ANNER, Exper. 10, 415 (1954). 

S. A. SIMPSOn, J. F. TAIT, A. }VETTSTEI~', R. NEHER, J. v. Euw, 
' O. SeHINDLER und T. REIeHSTEIN, Exper. 10, 132 (1954); Helv. 

ehim. Acts 37, 1201 (1954). 
4 F. W. KAUNT, R. NEHER und A. WETTST~tN, Helv. chim. Acts 

38, 1~37 (1955). 
Dieses Material wurde uns freundlicherwcise von Prof. L. T. 

SAMUELS, Salt Lake City, fiberlassen, woffir wir ihm auch an dieser 
Stelle bestens danken. 

6 T. REICHSTEIN lind J. v. Euw, Helv. chim. Acts 21, 1181 (1938). 

w e n d e t e n  die H/ t l f te  d e v o n  fiir den  f o l g e n d e n  I n k u b a -  
t i o n s a n s a t z ,  de r  u n t e r  b i s h e r  o p t i m a l e n  13edingungen  fiir 
die A l d o s t e r o n b i l d u n g  d u r c h g e f i i h r t  wurde .  

E i n  V o l l h o m o g e n a t  aus  220 g s c h l a e h t f r i s c h e n  K u h -  
N e b e n n i e r e n  m i t  d e n  i ib l i chen  Zus~itzen 1 sowie  1,11 g 
A T P ,  110 m g  D P N  u n d  2,2 m g  T P N  w u r d e  n i t  110 m g  
Cor t exon ,  das  e ine  T o t a l a k t i v i t / i t  v o n  e t w a  385 000 c p m  2 
aufwies ,  3 h bei  p H  7,25 u n d  35 ° u n t e r  D u r c h l e i t e n  yon  
3 1 O2/min i n k u b i e r t .  Die A u f a r b e i t u n g  er fo lg te  zun / i chs t  
in  g le icher  Weise  wie bei  f r f ihe ren  V e r s u c h e n  3. 

F t i r  die fe inere  A u f t r e n n u n g  des  R e a k t i o n s g e n i s e h e s  
w u r d e n  de r  _ ~ t h y l e n c h l o r i d e x t r a k t  sowie  de r  Pe t ro l -  
f i t h e r e x t r a k t ,  l e t z t c r e r  n a c h  V o r r e i n i g u n g  d u r c h  ¥ e r -  
t e i l u n g  zwischen  M e t h a n o l  u n d  I-Iexan, a n  Si l icagel  
c h r o m a t o g r a p h i e r t  u n d  d a b e i  jewei l s  die Ch lo ro fo rm-  
A z e t o n  ( l : l ) - E l u a t e  g e w o n n e n .  Diese  E l u a t e  zer leg te  
m a n  a n s c h l i e s s e n d  c h r o m a t o g r a p h i s c h  i m  S y s t e m  
F o r m a m i d / B e n z o l - C h l o r o f o r n  (1:1)  a u f  Zel lu tosebI / i t -  
t e r n  in  5 F r a k t i o n e n  el, bl, Q, d 1 u n d  e 1 . Gem~ss  a n a -  
l y t i s c h e r  K o n t r o l l e  4 n i t  Hilfe  y o n  U V . - A b s o r p t i o n ,  
R e d u k t i o n s v e r m 6 g e n ,  N a t r o n l a u g e -  u n d  P h o s p h o r s ~ u r e -  
F l u o r e s z e n z  im UV.  e n t h i e l t  F r a k t i o n  a~ die s t a r k  po la -  
r en  V e r b i n d u n g e n  wie H y d r o e o r t i s o n ,  Cor t i son  u n d  
A l d o s t e r o n  n e b e n  wc i t e ren ,  n o c h  u n i d e n t i f i z i e r t e n  Sub-  
s t a n z e n .  D u r c h  eine zwei te  p f i i p a r a t i v e  P a p i e r c h r o m a t o -  
g r a p h i e  in  P r o p y l e n g l y k o l / T o l u o l  (28 h) w u r d e  a I in  
wei te re  5 F r a k t i o n e n  a~, b2, % d2 u n d  e 2 au fge te i l t ,  y o n  
we l chen  d 2 zu r  H a u p t s a c h e  A l d o s t e r o n  u n d  Cor t i son  en t -  
hie l t .  H y d r o c o r t i s o n  b e f a n d  s ich  in b v E i n e  d r i t t e  
C h r o m a t o g r a p h i e  im S y s t e m  C y o n  B u s H  l ie fer te  aus  
F r a k t i o n  d 2 n o c h m a l s  5 F r a k t i o n e n ,  as, be, ca, da u n d  ea, 
wobe i  s ich  A l d o s t e r o n  in c a u n d  Cor t i son  in d a be f and .  
D a  ca a u s s e r d e m  noeh  e ine  r e d u z i e r e n d e  V e r u n r e i n i g u n g  
e n t h i e l t ,  w u r d e  diese F r a k t i o n  im g le ichen  S y s t e m  re- 
c h r o m a t o g r a p h i e r t .  V o n  den  d a b e i  a n f a l l e n d e n  F r a k -  
t i o n e n  a4 b is  d 4 e n t h i e l t  c 4 die r e d u z i e r e n d e  V e r u n r e i n i -  
g u n g  u n d  b 4 c h r o m a t o g r a p h i s c h  re ines ,  a m o r p h e s  
Aldos te ron .  Von  l e t z t e r e m  k r i s t a l l i s i e r t e  m a n  0,1 m g  
aus  f e u c h t e m  ~ . the r -Ace ton .  E s  s chmolz  zue r s t  bei  108 bis  
112 °, k r i s t a l l i s i e r t e  d a n n  te i lweise  wieder ,  u m  schl iess-  
l ich  bei  153-158  ~ zu s chme lzen .  I m  G e m i s c h  m i t  au -  
t h e n t i s c h e m  A l d o s t e r o n  zeigte  es ke ine  S m p . - E r n i e -  
d r igung .  

D u r c h  U V . - A b s o r p t i o n ,  1 -4eduk t i onsve rn6gen  u n d  
N a t r o n l a u g e - F l u o r e s z e n z  k o n n t e n  t o t a l  0,87 n g  Aldo-  
s t e r o n  n a c h g e w i e s e n  w e r d e n  5. Die  A u s b e u t e  b e t r u g  a lso  
0,97 Gew.  % b e z o g e n  a u f  da s  e i n g e s e t z t e  C o r t e x o n  ode r  
3,95 m g  je kg  N e b e n n i e r e n .  Dieses  c h r o m a t o g r a p h i s c h  
e inhe i t l i che ,  a b e r  n o c h  a m o r p h e  P r e p a r e r ,  de s  i ib r igens  
le icht ,  a b e r  in  d ie se r  M e n g e  n u r  v e r l u s t r e i c h  zu  rad io -  
a k t i v e m  A l d o s t e r o n  k r i s t a l l i s i e r t  w e r d e n  k o n n t e ,  ze ig te  
e ine  G e s a m t a k t i v i t f i t  y o n  1340 c p m ,  was  0 , 3 5 %  de r  
e i n g e s e t z t e n  Akt iv i t~ i t  e n t s p r i c h t .  D a h e r  mf i s sen  m i n -  
d e s t e n s  0,42 m g  o d e r  4 8 %  des  i so I i e r t en  A l d o s t e r o n s  
aus  C o r t e x o n  e n t s t a n d e n  sein.  Die  r e s t t i che  Menge ,  des  
he iss t ,  h 6 c h s t e n s  0,45 m g  o d e r  5 2 %  s t a n n e n  dagegen  
z u m  k l e i n e r e n  Tel l  aus  d e m  v o r g e b i l d e t e n  A l d o s t e r o n  de r  
N e b e n n i e r e n  u n d  z u m  grSsse ren  aus  A l d o s t e r o n ,  das  

I A. WETTSTEIN, F. W. KAUNT ulld R, NEHER, CIBA Found. 
Colloqu. Endoerinol. 8, 170 (1955); siehe auch A. "VV~TTSTE1~¢ und 
G. ANNER,'Exper. 10, 4:15 (1954). 
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