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Erkl/irung der in den Tabellen verwendeten Symbole: 

n Anzahl der parallelen Einzelversuche pro Serie. In jedem Einzelversuch wurden 6 x 50 Pollenkfrner attsgezShlt. 
Prozent Keimrate, als arithmetisches Mittel aus den n Einzelversuehen bestimmt. 
I,H,F, Symbole zur Bezeichnung der Wirkung: I = Indifferenz, H = Hemmung, F = F6rderung. 
(F,H)** Abweiehung statistiseh stark gesiehert, 0,01 ~ P > 0,001. 
(F,H)*** Abweichung statistiseh sehr stark gesichert, P ~  0,001 ~-Indolyl-Essigsdure. 

Kontrolle I : Keimf~ihigkeit 
Kontrolle I I :  Heteroauxin 50 mg/l 
Kontrolle I I I  : ff-Karotin 1 : 1000. 
Versuch: Heteroauxiu + fl-Karotin, L6sungen 

gemiseht im VerhMtnis 1 : 1 

Prozent 
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OL-o~-Tocopherol (Vitamin E) 

n Prozent 

Kontrolle I:  Keimftthigkeit 
Kontrolle I I :  Vi tamin E 1:2000 
Kontrolle I I I :  f l-Karotin 1 : 2000. 
Versuch: Vi tamin E + fl-Karotin. LOsungen 

gemischt im Verh~.ltnis 1 : 1 
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Vi~min K (Prdparat Roche 1-672~) 

Vergleichmit Kontrolle 
n Prozent 

Kontrolle I:  Keimf~ihigkeit 
Kontrolle I I :  Vitamin K 1:200 
Kontrolle I I I  : f l-Karotin 1 : 2000. 
Versuch: Vi tamin K + fl-Karotin, LOsungen 

gemischt im Verhiiltnis 1 : 1 
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The  P i g m e n t  G r a n u l e s  of the  E g g  and E m b r y o  
of the  S e a - U r c h i n  Paracentrotus lividus 

P r e v i o u s  o b s e r v a t i o n s  h a v e  p r o v i d e d  ev idence  t h a t  
t he  c a r o t e n o i d  p i g m e n t s  of t h e  egg of t h e  s e a - u r c h i n  
Paracentrotus lividus are  s u b j e c t  to  c h a n g e s  d u r i n g  
ea r ly  d e v e l o p m e n t ,  t h u s  s u g g e s t i n g  t h a t  t h e y  m a y  be 
i n v o l v e d  in some  m o r p h o g e n e t i c  process  1. Since in t he  
egg a n d  in t h e  cells of t h e  e m b r y o  t he  p i g m e n t s  are  
loca ted  in  sma l l  g ranu les ,  i t  s e e m e d  w o r t h  whi le  to  t r y  
a n d  ge t  a n  i n s i g h t  i n t o  t h e i r  chemica l  c o m p o s i t i o n .  

I t  has  a l r e a d y  b e e n  o b s e r v e d  2 t h a t  t h e  c a ro t eno id s  of 
t he  egg of Paracentrotus c a n n o t  be e x t r a c t e d  w i t h  
p e t r o l e u m  e t h e r  unless  t h e  eggs are  f i r s t  t r e a t e d  w i th  
alcohol.  Th i s  o b s e r v a t i o n  has  led to t h e  sugges t ion  t h a t  
t he  c a r o t e n o i d s  in  t h e  g r anu l e s  m u s t  be  c o n j u g a t e d .  The  
resu l t s  of t h e  a n a l y s e s  desc r ibed  in  t h i s  p a p e r  show t h a t  
t he  g ranu le s  cons i s t  of a c h r o m o p r o t e i n  of a r a t h e r  
c o m p l e x  c o m p o s i t i o n .  

The  p i g m e n t  g r a n u l e s  of eggs a n d  e m b r y o s  were 
i so la ted  f rom h o m o g e n a t e s  in 1.5 M sucrose  in 0.02 M 
Na-c i t r a t e .  W h e n  t h e  h o m o g e n a t e s  were cen t r i f uged  a t  

t A. Mor~ROV, A. MONROY ODDO, and. M. DE NICOLA, Exper. 
Cell. Res. (in press). 

2 M. Dr NXCOLA and A. MONROV ODDO (in preparation). 

h igh  speed  (using t h e  h igh - speed  a t t a c h e m e n t  of  t h e  
In t .  R e f r i g e r a t e d  Cent r i fuge)  t h e  p i g m e n t  g ranu les ,  
t o g e t h e r  w i t h  fat ,  yo lk  g ranu le s  a n d  m i t o c h o n d r i a ,  
fo rmed  a t h i c k  red  pe l le t  on  t o p  of t h e  h o m o g e n a t e .  T h e  
pe l le t  was  eas i ly  co l lec ted  w i t h  a s p a t u l a ,  r e s u s p e n d e d  
in 1.5 M sucrose  a n d  r ecen t r i fuged .  A f t e r  a s e c o n d  w a s h -  
ing, t h e  pe l le t  was t a k e n  up  in 0.25 M suc rose  in wh ich  
the  g ranu le s  dissolved.  A f u r t h e r  c e n t r i f u g a t i o n  a t  h i g h  
speed  r e su l t ed  in the  s e p a r a t i o n  of a c lear  s u p e r n a t a n t  
(in o rde r  to  ge t  r id of t h e  free fa t s  in s u s p e n s i o n  some  
dis t i l led  w a t e r  was  l ayered  on  t o p  of t h e  s o l u t i o n  before  
c e n t r i f u g a t i o n )  a n d  a sma l l  s e d i m e n t  c o n s i s t i n g  of m i t o -  
ehondr i a ,  some u n i d e n t i f i e d  g r anu l e s  a n d  some  p i g m e n t  
g ranu les .  I n d e e d  i t  has  c o n s t a n t l y  b e e n  n o t e d  t h a t  t h e r e  
is a f r ac t i on  of p i g m e n t  g ranu le s  w h i c h  does  n o t  d i sso lve  
u n d e r  such  cond i t ions .  All a t t e m p t s  to  b r i n g  t h e m  i n t o  
so lu t ion  h a v e  so far  failed. Th i s  seems  to  s u g g e s t  t h a t  
t he re  are  a t  leas t  t w o  d i f f e ren t  ca tegor ie s  of g r anu l e s  in  
the  egg. Th i s  p o i n t  wi l lbe  t h e  s u b j e c t o f  f u r t h e r c o n s i d e r a -  
t ion .  T h e  so lu t i on  of t h e  p i g m e n t  g r a n u l e s  in  sucrose  
was d ia lysed  a g a i n s t  d is t i l led  w a t e r  or  b u f f e r  a n d  sub-  
m i t t e d  to ana lys i s .  All t h e  o p e r a t i o n s  so fa r  desc r ibed  
were  ca r r i ed  o u t  in a cold r o o m  a t  + 3°C. 

T h e  so lu t ion  of t h e  p i g m e n t  g r a n u l e s  was f rozen-dr ied  
before  de ing  s u b m i t t e d  to  c h e m i c a l  ana lys i s .  Th i s  
s h o w e d  t h a t  a b o u t  3 0 %  of t h e  d r y  w e i g h t  cons i s t s  of 
m a t e r i a l  e x t r a c t a b l e  w i th  3 :1  h o t  a l c o h o l - e t h e r  a t  70°C. 



The ext rac t  includes carotenoids and phospholipids: 
indeed it  contains 0-14% P. The delipidated mater ia l  
contains 10% N, 8.5 % carbohydrates,  and still 0.2% P. 
As no nucleic acid is present in such preparations,  this 
residual P can be explained as being either strongly 
bound phospholipids or phosphoprotein-P.  Paper  chro- 
matography has shown a complete assortment  of amino 
acids. 

The fact  tha t  no nucleic acid was present in our pre- 
parations seems to rule out the possibility of a contamina-  
tion with mitochondria  or microsomes. 
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0.1 

Ultraviolet absorption spectrum of the ehromoprotein of the pigment 
granules of unfertilized eggs ( *--  a ) and of late blastulas ( o - -  c ) of 

Paracentrotus lividus. 

The electrophoretic analysis of the granules in solution 
in phosphate buffer at pH 7,4 shows two main compo- 
nents and a third small one having mobilities of u = -- 10, 
-- 4.5, and -- 2.9 × 105/cm2/V/s. We cannot  say at present 
whether  the pigment  is uniformlydis t r ibuted in the three 
components,  a l though there is some indication tha t  the 
distr ibution may  be unequal. 

The fractional precipitation, using the salting out 
method of DERRIEN 1 (using AmSO 4 and est imating the 
amount  of proteins in the supernatant  from the absorp- 
t ion at  275 mp), agrees with the results of the electro- 
phoresis, showing the presence of three fractions with 

o/ precipitat ion points at 60/o, 70 %, and 75 % saturat ion 
of AmSO, .  

The same results were obtained with granulesprepared 
from early stages of development  and up to the early 
blastula  stage. However,  at about  the t ime when 
migrat ion of the pr imary  mesenchyme takes place, the 
preparat ions appear to contain some nucleic acid. A 

1 y .  DERRIEN, Svensk. Kern. "lid. 59, 139 (1947). 

comparison between the U.V. absorption spectrum 0i 
two preparations, one from unfertilized eggs and one 
from late blastula, shows this fact quite dist inctly (Fig.). 
I t  is possible t h a t  the nucleic acid is a contamination, 
al though the constancy of its quan t i ty  in different pre- 
parations (about 0.7 °/o of nucleic acid P) may  suggest 
tha t  it is present as an integral  part  of the composition 
of the granules. The analysis shows tha t  i t  is ribose 
nucleic acid, and tha t  rules out a contaminat ion with 
nuclear material .  However,  further analyses will clear 
up this impor tan t  point. 

Final ly  we might  add tha t  the chromoprotein in 
solution exhibits  a type of reversible denaturation 
similar to tha t  known for other  proteins conjugated with 
carotenoids (Ovoverdin z, Crustacyanin2): tha t  is, the 
orange-red colour of our chromoprotein in solution in 
phosphate buffer at pH 7-4 turns to yellow when heated 
up to 85 ° C for 3-- 10 minutes and then, when the prepara- 
tion is quickly cooled down, the colour returns to 
orange-red. 

We wish to thank Dr. H. J. BIELm for interesting discussions. 
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Zusammen/assung 

Die Pigmentk6rnchen aus dem Ei yon Paracentrotus 
lividus bestehen aus einem Chromoproteid.  Mit Erreichen 
des Blastulastadiums ist in den K6rnchen auchNuklein- 
s~ure enthMten. 

1 K. G. STERN and K. SALOMON, I .  BioI. Chemn. 122, 461 (1938). 
2 G. WALD el al., Biol. Bull. 95, 249 (1948). 

C h a n g e s  i n  W a t e r  D i u r e s i s  and  V a s o p r e s s i n  
I n a c t i v a t i o n  in  M i c e  Fed  on  P r o t e i n  

D e f i c i e n t  D i e t s  

- I t  has been suggested by several authors (literature 
reviewed by EVERSOLE, BIRNIE,  and GAUNT 1 and RALLI 2, 
tha t  re tent ion of water  following liver damage is due, at 
least, in par t  to a decreased inact ivat ion of the posterior 
p i tu i tary  antidiuret ic hormone by damaged l iver tissue. 
Pronounced depression of water  diuresis has also been 
observed in animals kept  on protein deficient diets 
(DICKER, HEELER, and HEWER a, DICKER 4) and in 
patients suffering from hunger oedema (Go PAEAN 5). There 
is ample evidence to show tha t  the l iver in such deficiency 
conditions may not be normal. I t  seemed of interest  there- 
fore to invest igate whether  the livers of protein deficient 
animals inact iva te  ant idiuret ic  hormone at the normal 
rate, and secondly whether  the fa t ty  changes frequently 
found in the livers of such animals have a bearing on 
the impai rment  of water  diuresis or on changes in the 
rate of inact ivat ion of vasopressin. 
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