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0,04~807 8,16 89,49 
M = 0,037468 M :~ 7,79 M = 110,27 

0,032130 7,42 131,06 

T h y r e o i d e k t o m i e  s t e ig t  der  m i t t l e r e  H a - I n d e x  n u r  wenig,  
nach  K a s t r a t i o n  dagegen  deu t l i ch  u m  den  F a k t o r  2,5 
gegeni iber  den  K o n t r o l l e n  an.  Bei  funk t ione l l e r  S t imu la -  
t ion  r e i ch t  also das  Rese rvo i r  und i f f e r enz i e r t e r  ' S t a m m -  
zel len '  n i c h t  aus,  u m  der  e r h 6 h t e n  A n f o r d e r u n g  ge rech t  
zu werden .  A u c h  der  Mi tose index  s t e ig t  an,  wobei  der  
Q u o t i e n t  H a - I n d e x / M i t o s e i n d e x  ann~thernd k o n s t a n t  
b le ib t .  Die  g e f u n d e n e n  Q u o t i e n t w e r t e  s t i m m e n  m i t  Be-  
funden  a n  a n d e r e n  Ze t lpopu la t i onen  gu t  i iberein  8-5. Bei 
.etwa g l e i c h b l e i b e n d e m  Q u o t i e n t  muss  die D N S - S y n t h e s e  
~m H V L  ganz  t iberwiegend  nachfo lgend  zur  Mitose ffihren, 
eine e n d o m i t o t i s c h e  Po lyp lo id i s i e rung  bzw. A m i t o s e n  
k 6 n n e n  bes tenfa l l s  n u r  e ine s eh r  u n t e r g c o r d n e t e  Rol le  
spielen.  Der  I m p u l s  ftir d ie  funk t ione l l  i nduz ie r t e  Mitose-  
welle s e t z t  d a b e i  o f f enba r  n i c h t  a n  de r  Mitose  selbst ,  son-  
de rn  s chon  an  de r  D N S - R e d u p l i k a t i o n s p h a s e  an.  

U n t e r  de r  Voraus se t zung ,  class t agesze i t l i che  S y n c h r o -  
n i s a t i o n e n  der  v e r s c h i e d e n e n  G e n e r a t i o n s p h a s e n  de r  
Zelle in  sehr  l a n g s a m  pro l i f e r i e renden  O r g a n e n  n i c h t  
ex is t ie ren  6,7 u n d  die L~inge der  D N S - S y n t h e s e p h a s e  im 
Mi t te l  7 ,5h  betr~igt, k a n n  m a n  eine i iberschlagsmiiss ige 
J3erechnung de r  G e n e r a t i o n s z e i t  der  P a r e n c h y m z e l l e n  des 
H V L  v o r n e h m e n .  Bei  den  K o n t r o l l e n  b e t r g g t  sie im Mit te l  
282 d, sie ve rk t i r z t  s ich 14 d n a c h  T h y r e o i d e k t o m i e  bzw. 
I ( a s t r a t i o n  au f  240, bzw.  110 d. Diese - y o n  e inem 
~s teady  s t a t e~  der  Ze l lpro l i fe ra t ion  a u s g e h e n d e  - Berech-  

n u n g  b e z i e h t  s ich au f  das  G e s a m t k o l l e k t i v  de r  H V L -  
Zellen. Fre i l i ch  muss  m a n  d a m i t  r echnen ,  dass  bei  
1/ingeren Z e i t i n t e r v a l l e n  zwischen  O p e r a t i o n  u n d  T 6 t u n g  
b e s t i m m t e  Te i lko l l ek t ive  der  H V L - Z e l l e n  in eine m e h r  
exponen t i e l l e  P ro l i f e r a t i onsphase  e in t ro ten ,  die zur  
H y p e r p l a s i e  f i ihr t ,  

Summary. B y  a u t o r a d i o g r a p h i c  s tud ies  w i t h  H a- 
t h y m i d i n e  i t  is d e m o n s t r a t e d  t h a t  t he  p e r c e n t a g e  of 
labe l led  nucle i  is v e r y  low in t he  a n t e r i o r  p i t u i t a r y  of 
n o r m a l  u n t r e a t e d  r a t s  a n d  of r a t s  14 d a y s  a f t e r  t h y r e o i d -  
ec tomy.  Fo l lowing  ca s t r a t i on ,  however ,  a m a r k e d  increase  
of D N A - s y n t h e s i z i n g  cells  occurs  as well as a n  inc rease  of  
m i to t i c  f igures.  
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Phosphoproteinphosphatase Activity in 
Sea Urchin Embryos 

P h o s p h o p r o t e i n p h o s p h a t a s e  ( P h o s p h o p r o t e i n  p h o s p h o -  
hyd ro l a se  EC.3.1.3.16) is cons idered  to  be  one  of t h e  im-  
p o r t a n t  e n z y m e s  i n v o l v e d  in yo lk  u t i l i za t ion  ~-9 However ,  
in  r ecen t  t i m e s  i t s  p resence  h a s  been  n o t e d  in a n u m b e r  of 
adu l t  o rgans  x0-~4. Changes  in a c t i v i t y  of t he  e n z y m e  in t he  
Course of d e v e l o p m e n t  m a y  give a h i n t  as  to  t he  r a t e  a t  
Which yo lk  is u t i l ized b y  t he  embryo .  In  th i s  p r e l i m i n a r y  
note  t he  a c t i v i t y  of p h o s p h o p r o t e i n p h o s p h a t a s e  (PPPasc )  
has  b e e n  s t ud i ed  d u r i n g  t he  d e v e l o p m e n t  of Paracentrotus 
lividus a n d  A rbacia lixula a n d  c o m p a r e d  w i t h  t he  k n o w n  
Waves of r a t e  of p r o t e i n  syn thes i s  p rev ious ly  descr ibed  1~, t~. 

Material and Methods. Eggs a n d  e m b r y o s  of Paracen- 
trotus lividus a n d  Arbacia lixula were used. Eggs  were 
col lected a n d  w a s h e d  b y  t he  usual  m e t h o d s  15 J e l l y  coa t  
was  r e m o v e d  f rom the  unfer t i l i zed  a n d  newly  fer t i l ized 
eggs b y  s h o r t  exposu re  to  acidi f ied sea  w a t e r  (pH a b o u t  
5.0). F r o m  t h e  b l a s t u l a  s tage  o n w a r d s  good h o m o g e n i z a -  
t ion  is d i f f icul t  to  achieve .  However ,  a qu i ck  wash ing  in  
cold 0 . 2 2 M  sucrose  in 5 • 1 0 - 4 M  E D T A ,  p H  7.0, r ender s  
h o m o g e n i z a t i o n  easier  a n d  more  comple te .  

H o m o g e n i z a t i o n  was car r ied  o u t  e i t h e r  in  0 . 4 4 ~  r su- 
crose in 1 0 - a M  E D T A  p H  7.0 or in  0.12~I KCI in a ce t a t e  
buf fe r  0.05 M.  

A 12% so lu t ion  of H a m m a r s t e n  Casein (Merck Co.) 
p r e p a r e d  as descr ibed  b y  LINDERSTR6M-LANG a n d  
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DUSPIVA l~ was  used as subs t ra te .  This  solut ion was  6.13 
mMolar  wi th  respec t  to  phospha te .  In  some exper imen t s ,  
a 0.5% solut ion of Phosv i t in  (Sigma Co.) was used. This  
las t  solut ion was 2.83 mMolar  wi th  r e spec t  to  p h o s p h a t e .  

E x c e p t  for the  expe r imen t s  in which  the  effect  of 
var ious  p H  and  ions was assayed,  the  s t a n d a r d  reac t ion  
m i x t u r e  consis ted  of 1 ml of subs t ra te ,  t ml  of 0 . t M  
ace t a t e  buffer  in 0 . 2 M  KC1 and  0.1 ml of h o m o g e n a t e  or  
f rac t ion thereof .  F ina l  p H  of t he  mix tu r e  was  5.5. The 
reac t ion  was carried ou t  for 30 rain a t  30°C unde r  shak ing  
and  was s topped  by  the  add i t ion  of 0.3 ml of 60% per-  
chloric acid (PCA); inorganic  p h o s p h a t e  (Pi) was  deter-  
mined  in t h e  s u p e r n a t a n t  b y  t h e  m e t h o d  of ALLEN Is. 
P ro te ins  were d e t e r m i n e d  b y  t h e  m e t h o d  of LowRY e t  
al. 1~. 

The  ech inochrome of the  eggs of A rbacia which  r ema ins  
in the  s u p e r n a t a n t  a f te r  p rec ip i t a t ion  w i t h  PCA and  in ter -  
feres wi th  the  color imetr ic  de t e rmina t i on  of phospho rus  
can be comple te ly  r e m o v e d  by  shaking  w i t h  e ther .  

N s  

°u 8 6',, h s,,,B (G M'G b 
Changes in activity of PPPase in the course of development of Para- 
centrotus lividus. Experimental conditions as described in text. 
Symbols: U - unfertilized eggs; 8, 64 - 8 or 64 celt stage; M - morula; 
SwB - swimming blastula; MB - mesenchyme blastula; EG - early 

gastrula; MG - nfid gastrula; P - prisma. 

Results .  (1) I t  was es tabl ished f irs t  t h a t  the  a m o u n t  of 
Pi  re leased in the  absence  of subs t r a t e  is negligible. I t  
was  fu r the r  found  t h a t  casein is more  readi ly  hydro l ized  
t h a n  phosvi t in ,  and hence  the  former  was  used in mos t  of 
the  p resen t  expe r imen t s .  

(2) O p t i m u m  p H  of ac t iv i ty  was  found  to  be a t  5.5 for 
Paracentrotus and  a t  6.0 for drbacia .  

(3) Bo th  CaC1 a and  MgCI, in the  range of concen t r a t i on  
f rom 5 to  50 vMote/ml  p roved  to  be inhib i tory .  In  t he  
eggs of Rana,  Mg ++ and  Ca++ a t  the  concen t r a t i on  of 100 
vMole/ml  comple te ly  inh ib i ted  the  P i  release bu t  were 
w i t h o u t  effect  a t  lower concen t ra t ions  % 

(4) S t imula t ion  of ac t iv i ty  was ob ta ined  by  b o t h  NaC1 
and  KCI a t  the  o p t i m u m  concen t r a t i on  of 200 t~Mole/ml. 
I t  m u s t  be noted ,  however ,  t h a t  th is  is close to  t he  mini-  
m u m  concen t r a t ion  of these  ions necessary  to  keep  
casein in solution.  Therefore  i t  is n o t  unl ikely t h a t  t he  
r e q u i r e m e n t  of these  ions is ma in ly  on the  solubi l i ty  of 
the  subs t r a t e  r a the r  t h a n  on the  enzyme  itself. Also in t he  
eggs of R a n a  P P P a s e  ac t iv i ty  was  s t imula ted  by  NaC1. 
Here,  however ,  t he  bes t  resul ts  were  ob ta ined  wi th  400 
~Mole/ml 0. Af ter  t ak ing  in to  accoun t  t h a t  t{+ is by  far  
t h e  mos t  p reva l en t  ion in the  sea urchin  egg 2°'2~, KCI 
was  used in the  p resen t  exper iments .  

(5) The ac t iv i ty  of the  e n z y m e  was found  to  be r a the r  
var iable  in the  d i f fe ren t  ba t ches  of  eggs and  there fore  
each serial  e x p e r i m e n t  was carr ied ou t  on the  same ba tch .  
On t h e  average,  t he  ac t iv i t ies  o b t a i n e d  are  ma in ly  of the  
s ame  order  as those  of t he  f rog egg ~. 

As is ind ica ted  in t he  d iagram,  the  ac t iv i ty  of t he  en- 
zyme  increases  r ap id ly  a f te r  fer t i l izat ion,  reaches  a maxi-  
m u m  a t  a b o u t  t he  64-cell s tage  and  t h e n  remains  c o n s t a n t  
a t  least  un t i l  the  m e s e n c h y m e  blastula .  Af te rwards  i t  has  
been  found  in  some cases to  decline somewha t .  I t  seems 
in te res t ing  to  no te  t h a t  t he  rise of ac t iv i ty  of t h e  e n z ym e  
coincides w i th  the  f i rs t  increase in the  ra te  of p ro te in  
syn thes i s  as p rev ious ly  descr ibed  (GIUDICE, VITTORELLI, 
and  Mo~Iiovl~).  W h e t h e r  th is  is due  to  an  ac t iva t ion  of 
t he  e n z y m e  or to  syn thes i s  of new e n z y me  molecules 
r ema ins  to  be seen 2~. 

Riassunto .  Si & s t u d i a t a  l ' a t t i v i t k  fos fopro te infosfa ta -  
sica in omogena t i  total i  di uova  ed embr ioni  di Parace~*- 
trotus l iv idus e di  Arbacia  l ixula.  La reazione ha  un  opt i -  
m u m  a p H  acido, ~ s t imo la t a  d a  K + e Na+ ed ~ in ib i ta  
da  Ca++ e Mg++. L ' a t t i v i t ~  enz ima t i ca  a u m e n t a  t r a  la 
fecondazione  e lo s tad io  a 64 b las tomer i ;  in segui to r imane  
cos t an t e  f ine  a b las tu la  con m e s e n c h i m a ;  qu ind i  general-  
m e n t e  decresce. 

M, L. VITTORELLI 

Is t i tu to  di A n a t o m i a  comparata, Universi th di Palermo 
(Italy),  March  16, Jg6d. 
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