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Gerinnungszeiten der verschiedenen Plasma-Thrombin-Heparin- (bzw.-Erythrolysat-)Gemische 
Plasma: Zitrat-Rinderplasma. Variable Heparinzus/itze zu konstanter Thrombinmenge (Ffeparin, Roche,,) 
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I-Ieparin 
Erythrolysat 

Heparingehalt der Erythrolysate 

1,0 °/o o 1,0 °/o o 1,2 °/oo 1,4 °/o o 1,8 °/o o 2,4 °/o o 3,0 °/o o 4,0 °/o o 

26 
31 
49 
60 

>70  

24 
29 
36 
44 
52 

Gerinnungszeitenin Sekunden 
(Gerinnungszeitohne Heparin:18s) 

25 26 26 
29 32 37 
41 39 52 
47 66 59 
60 70 70 

25 26 33 
35 34 38 
46 42 45 
61 54 50 

>70  62 59 

SA-Titer der Erythrolysate 

16 32 32 128 16 8 4 

Heparinmengen ver- 
sehiedener Vordfin- 

nungsstufen der 
Erythrolysate 

0,10 mg 
0,15 mg 
0,20 mg 
0,25 mg 
0,30 mg 

Die E i g e n s c h a f t e n  dieses  l e t z t e r e n ,  S to f f e s ,  e n t s p r e c h e n  
den jen igen  y o n  D e s o x y r i b o n u k l e a t e n . )  

Das  R e a k t i o n s v e r h i l t n i s  H e p a r i n  : Zel len : V i s k o s i t i t s -  
s te igerung  l i s s t  s ich  in  q u a n t i t a t i v e r  Weise  d a d u r c h  cha -  
rak te r i s ie ren ,  dass  bei  k o n s t a n t e r  Ze l lzah l  u n d  v a r i i e r t e r  
H e p a r i n m e n g e  das  v i s k o s i t i t s v e r l e i h e n d e  ,Mate r i a l , ,  be-  
s t i m m t  wird .  Zu d i e sem Zwecke  b e n u t z t e n  wi r  e ine Modi-  
f ikat ion des  A C R A - T e s t e s  1, de r  b e k a n n t l i c h  a u f  m e h r e r e  
h o c h p o l y m e r e  Stoffe  a n w e n d b a r  ist .  W i r  b e s t i m m t e n  
den G e h a l t  a n  ~visk6ser  F r a k t i o n ~  in  d e n  Ze l l suspen-  
sionen als d ie jen ige  V e r d i i n n u n g ,  die i m  S i u r e - A l k o h o l -  
Test  (SA-Ti te r )  ge rade  n o c h  e in  z u s a m m e n h i n g e n d e s  
HAutchen  e rgab .  W i r  s t e l l t en  fest ,  dass  die m a x i m a l e  
Ausbeu te  a n  h o c h p o l y m e r i s i e r t e m  ~cMaterial,~ aus  e ine r  
gegebenen  Ze l lzah l  a n  eine b e s t i m m t e  H e p a r i n m e n g e  
g e b u n d e n  i s t  u n d  dass  d a b e i  das  V e r h i l t n i s  de r  E r y t h r o -  
zyten-  zu r  H e p a r i n k o n z e n t r a t i o n  i n n e r h a l b  gewisser  
Grenzen e in  k o n s t a n t e s  b le ib t .  

U m  A n h a l t s p u n k t e  f iber  die R e a k t i o n s w e i s e  des He-  
par ins  be i  d iesen  V o r g ~ n g e n  zu e r h a l t e n ,  p r f i f t en  wir  die 
g e r i n n u n g s v e r z S g e r n d e  W i r k u n g  v o n  E r y t h r o l y s a t e n  a m  
P l a s m a - T h r o m b i n - G e m i s c h  im Verg le i ch  zu r e inen  t t e -  
p a r i n l 6 s u n g e n  e n t s p r e c h e n d e r  K o n z e n t r a t i o n .  (Wir  be-  
nu t z t en  h i e z u  i m  a l l g e m e i n e n  die T e c h n i k  v o n  STUD]ER 
und WINTERSTEIN'°.) I n  E r y t h r o l y s a t e n  m i t  gewissem 
un te r schwe l l i gem H e p a r i n g e h a l t  i s t  e i n ,  H e p a r i n d e f i z i t  ~ 
n a c h w e i s b a r  (vgl. Tabel le ) .  A u c h  in E r y t h r o l y s a t e n  v o n  
h6here r  H e p a r i n b e i m i s c h u n g  is t  e ine V e r m i n d e r u n g  de r  
H e p a r i n a k t i v i t i t  e r k e n n b a r ,  j e d o c h  n u r  bei  den  ger inge-  
ren ¥ e r d i i n n u n g e n  des  Gemisches .  E r y t h r o l y s a t e  be-  
s t i m m t e r  m i t t l e r e r  H e p a r i n g e h a l t e  e r g e b e n  h i n g e g e n  den  
e n t s p r e c h e n d e n  b lossen  H e p a r i n d o s e n  a n n i h e r n d  gle iche 
Ger innungsze i t en .  E r y t h r o l y s a t e  dieses Bere i ches  zeich-  
nen sich a u s s e r d e m  d u r c h  m a x i m a l e  SA-Ti te r ,  das  he i s s t  
durch  o p t i m a l e  A u s b e u t e  a n  , v i s k 6 s e m  Mater iab~ aus.  

Diese V e r s u c h s e r g e b n i s s e  s p r e c h e n  dafi ir ,  dass ,  ab -  
hiingig y o n  de r  H e p a r i n k o n z e n t r a t i o n ,  Z e l l b e s t a n d t e i l e  
in e r h 6 h t e n  Q u e l l z u s t a n d  g e r a t e n  u n d  dass  d a b e i  He-  
par in  te i lweise  d e r a r t  i n v o l v i e r t  wird ,  dass  dessen  A k t i -  
v i t i t  i m  B l u t g e r i n n u n g s m e c h a n i s m u s  e r n i e d r i g t  er-  
scheint .  A u f f a l l e n d  b l e i b t  die u n t e r s c h i e d l i c h e  Bee in -  
f iussung de r  H e p a r i n a k t i v i t l i t  bei  n i ede ren ,  m i t t l e r e n  
und h o h e n  Dosen ,  die da f i i r  s p r e c h e n  k 6 n n t e ,  dass  e n t -  
weder m e h r e r e  v e r s c h i e d e n e  K o m p o n e n t e n  o d e r  R e a k -  

1 C. L. OAKLEY und G. H. WARRACK, J. Path. Baet. 63 (I), 45 
(1951). - F. M. BURNET, Austr. J. exp. Biol. 26, 71 (1948). 

2 A. STUDER und A. WINTERSTEIN, FIelv. physiol, aeta 9, 6 (1951). 

t i o n e n  i n v o l v i e r t  s ind  ode r  dass  e ine  b e s t i m m t e ,  h e p a r i n -  
b i n d e n d e  R e a k t i o n  e i n e m  v o m  V e r h i l t n i s  de r  R e a k t i o n s -  
k o m p o n e n t e n  a b h i n g i g e n  , t J b e r s c h u s s - H e m m u n g s - M e -  
c h a n i s m u s ~  ~ u n t e r w o r f e n  ist .  Diese  V e r s u c h e  g e b e n  so- 
m i t  k e i n e n  e i n d e u t i g e n  A u f s c h l u s s  f iber  die R e a k t i o n s -  
a r t  des  H e p a r i n s .  

P r e l i m i n i r e  V e r s u c h e  e r g a b e n  e in  i h n l i c h e s  V e r h a l t e n  
a u c h  m i t  a n d e r e n ,  als B l u t g e r i n n u n g s h e m m e r  b e k a n n -  
t e n  S u b s t a n z e n ,  z u m  Beisp ie l  G e r m a n i n  u n d  L i q u o i d  
Roche .  W e i t e r e  U n t e r s u c h u n g e n  m i t  ana logen ,  a b e r  n i c h t  
g e r i n n u n g s h e m m e n d e n  S to f fen  so l l t en  f iber  die Spezif i -  
t i t  d e r  b e s c h r i e b e n e n  R e a k t i o n  Auf sch lus s  g e b e n  k6n -  
nen .  FR. KRADOLFER 

W i s s e n s c h a f t l i c h e  L a b o r a t o r i e n  de r  C iba  Ak t i engese l l -  
s cha f t ,  Basel ,  d en  3. D e z e m b e r  1951. 

S u m m a r y  

D u r i n g  o s m o t i c  h e m o l y s i s  in  t h e  p r e s e n c e  of h e p a r i n  
t h e r e  is a m a r k e d  inc rease  in  t h e  v i s c o s i t y  of t h e  cell  
suspens ion ,  w h i c h  r eaches  i t s  m a x i m u m  o n l y  a t  a ce r t a in ,  
f ixed  r a t i o  of cell  q u a n t i t y  to  h e p a r i n .  T h e  inc rease  in 
v i s c o s i t y  is a c c o m p a n i e d  b y  m o d i f i c a t i o n s  of t h e  s t r u c -  
t u r e  of t h e  cell nucle i .  T h i s  p rocess  a p p e a r s  to  a f fec t  t h e  
a n t i c o a g u l a n t  a c t i v i t y  of h e p a r i n  in a c e r t a i n  m a n n e r .  

x K. B. BJ6RNESJ/) und T. TEORELL, Arkiv Kemi, Min. Geol. 19A, 
Nr. 34, 12 (1945). 

The  Di s tr ibut ion  of Caroteno ids  in the E g g s ,  

Ovaries  and Tes t i c l e s  of  Paracentrotus lividus 

A p a r t  f r o m  t h e  r61e of c a r o t e n o i d s  as p r o v i t a m i n s  A x 
a n d  t h e i r  r61e in  t h e  v isua l  cycle  2, v e r y  l i t t l e  is k n o w n  of 
t h e i r  b io log ica l  f u n c t i o n .  The  g r e a t  a c c u m u l a t i o n  of ca ro-  
t e n o i d s  in  t h e  g o n a d s  a n d  eggs of a n u m b e r  of a n i m a l s  
h a s  led s eve ra l  w o r k e r s  to  suppose  t h a t  t h e y  m a y  p l a y  
some  p a r t  in  r e p r o d u c t i o n L  I n  c o n n e c t i o n  w i t h  a n  in-  
v e s t i g a t i o n  on  t h e  c h a n g e s  of t h e  c a r o t e n o i d  p i g m e n t s  
d u r i n g  t h e  d e v e l o p m e n t  of t h e  s e a - u r c h i n  P a r a c e n t r o t u s  
l i v i d u s  s a pa ra l l e l  i n v e s t i g a t i o n  ha s  b e e n  u n d e r t a k e n  to  
a s c e r t a i n  t h e  q u a n t i t a t i v e  r a t i o  of  t h e  c a r o t e n o i d s  in  t h e  

1 T. W. GOODWIN, Biol. Rev. Ca, 391 (1950). 
2 G. WALD, The Harvey Lect. Ser. 41, 117 (1945-46). 
a A. MONROY, A. MONROY-ODDO, and M, DE NICOLA, Exp. Cell 

Res. 2, 700 (1951). 
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Spectral maxima and relative percentages of the carotenoids in the extracts. 

+ fl-Carotene 
Echinenone 
Xanthophyl l  monoester  
Xanthophyl l  diester 
Xan thophyl l  1 
Xan thophy l l  2 
Xan thophy l l  3 (lutein 7 
Xan thophy l l  4 
Xan thophy l l  5 
Xan thophy l l  6 

Spectral maxima 

445 - 470 
458 

(370)-(445)- 480 
,380 - (470)-  485 

(440)- 450 -(4657-0807 
(.430)- 460 -(4757 
(4207- 445 -(470) 
(400)- 420 -(440) 

(3607- 385 - 415 - 430 
(380)-(400)- 430 

Testicles 

8"0 
85-7 

5"9 
0'6 

Percentages 

Ovaries Eggs 

Total  ex t rac t  : testicles 
Total  ext ract :  ovaries 
Total  ex t rac t :  eggs 

Rat io  xanthophyl l s /caro tenes+ echinenone 
Rat io  to ta l  xanthophyl l s /xanthophyl l  esters 
Rat io  to ta l  xanthophylls /free xanthophyl ls  

450 
450 
475 

L 

0-005 

1-0 

8.5 3-7 
64.5 25.0 

9.7 27.0 
2-8 5.4 

14.0 10.1 
--  22.0 

2.0 
- -  5-0 

0.37 2.4 
2-1 2.18 
1.68 2.03 

eggs, egg-f ree  ova r i e s  a n d  t e s t i c l e s  of t h a t  species.  T h e  
p r e l i m i n a r y  r e su l t s  of th i s  i n v e s t i g a t i o n  wil l  be  d e s c r i b e d  
b r i e f l y  i n  t h i s  a r t i c le .  A n  ana ly s i s  of  t i le  c a r o t e n o i d s  of 
P a r a c e n t r o t u s  l i v i d ~ s  (whole  a n i m a l s ) ,  fo l lowed b y  c rys -  
t a l l i s a t i o n  of e c h i n e n o n e  a n d  p e n t a x a n t h i n e ,  was  a l r e a d y  
a c c o m p l i s h e d  b y  LEDERER ~. No m e n t i o n  was  m a d e  of 
d i f f e rences  in  t h e  d i s t r i b u t i o n  of t h e  p i g m e n t s  in  t h e  
eggs, o v a r i e s  a n d  tes t ic les .  

T h e  eggs were  o b t a i n e d  b y  s h a k i n g  t h e  ova r i e s  in  sea-  
w a t e r  a n d  t h e n  f i l t e r ing  t h e m  t h r o u g h  cheese -c lo th .  
A f t e r  t r e a t m e n t  w i t h  e t h a n o l ,  t h e  c a r o t e n o i d s  cou ld  b e  
e x t r a c t e d  f i r s t  i n  p e t r o l  e t h e r  (b .p .  30-50°C)  a n d  t h e n  
w i t h  e t h e r .  T h e  p o l a r  s o l v e n t s  a lone  do  n o t  a l low t h e  
e x t r a c t i o n  of a n y  p i g m e n t ,  t h u s  s h o w i n g  t h a t  t h e  ca ro-  
t e n o i d s  a re  p r e s e n t  in  a b o u n d  s t a t e .  T h e  e x t r a c t s  were  
w a s h e d  free f r o m  a l coho l  w i t h  w a t e r ,  d r i ed  w i t h  an -  
h y d r o u s  N a - s u l p h a t e ,  t h e  s o l v e n t s  e v a p o r a t e d  u n d e r  a 
s t r e a m  of N 2 a n d  t h e  r e s idue  r ed i s s o l ved  in  p e t r o l  e t h e r  
( t o t a l  e x t r a c t ) .  A f t e r  r e p e a t e d  a n d  ca re fu l  w a s h i n g s  to  
ge t  r id  of eggs a n d  s p e r m ,  t h e  s a m e  t r e a t m e n t  was  a p p l i e d  
to  ova r i e s  a n d  tes t i c les .  W h i l e  t h e  eggs a f t e r  t h i s  t r e a t -  
m e n t  were  c o m p l e t e l y  eolour less ,  t h e  g o n a d s  s t i l l  r e t a i n e d  
a p i n k i s h  r ed  colour .  On  s l i g h t  a c i d i f i c a t i o n  w i t h  d i l u t e d  
HC1, t h i s  p i g m e n t  was  eas i ly  e x t r a c t e d  w i t h  e the r .  F u r -  
t h e r  a n a l y s i s  s h o w e d  i t  t o  be  a q u i n o n e .  T h e  t o t a l  ex-  
t r a c t  in  p e t r o l  e t h e r  w a s  f i r s t  s e p a r a t e d  b y  p h a s e  p a r t i -  
t i o n  b e t w e e n  p e t r o l  e t h e r  a n d  9 0 %  m e t h a n o l  in  f ree  
x a n t h o p h y l l s  (a lcohol ic  phase )  a n d  in  c a r o t e n e s ,  x a n t h o -  
p h y l l - e s t e r s  a n d  e c h i n e n o n e  (pe t ro l  e t h e r  phase )  2 

F o r  t h e  c h r o m a t o g r a p h i c  s e p a r a t i o n  ~ of t h e  free x a n -  
t h o p h y l l s ,  CaCOa was  u s e d  as a d s o r b e n t .  F o r  t h e  s e p a r a -  
t i o n  of x a n t h o p h y l l - e s t e r s ,  c a r o t e n e s ,  a n d  che t o - ca r o -  
t e n o i d s  ( e c h i n e n o n e  4) a s econd  p a r t i t i o n  b e t w e e n  p e t r o l  
e t h e r  a n d  9 0 %  m e t h a n o l  was  a c c o m p l i s h e d .  T h e  a l t o -  

1 E. LEDERER, C. r. Aead. Sci. 201, 300 (1935) ; Bull. Soc. Chim. 
Biol. ZO, 567 (1938). 

o p. KARRER and E. JUCKER, Carotinoide (Birkh/iuser, Basel, 
1948). 

z R. A. MORTON and G. D. RosEN, Bioeh. J. 46, 61~ (1949). - 
H. H. STRM~, Chromatograph@ adsorption analysis (Interscience 
Publ., New York, 1947). 

E. LEDERER, C.r. Acad. Sci. 201, 300 (1935); Bull. Soe. Chlm. 
Biol. 20, 567 (1938). - T. W. GOODWIN and S. SR:SUKH, Bioch. J. 
47, 69 (1950). - T. W. GOODWIN and M. M. TAHA, Bioeh. J. 48, 513 
(1951). 

ho l ic  p h a s e  c o n t a i n s  x a n t h o p h y l l - e s t e r s  a n d  m o n o -  
h y d r o x y x a n t h o p h y l l s  a n d  t h e  p e t r o l  e t h e r  p h a s e  con-  
tains carotenes and echinenone. The chromatographic 
separation was carried out on alumina column and the 
purification on MgO. Free xanthophylls are retained on 
t h e  l a t t e r ,  whi le  c a r o t e n e s  a n d  e c h i n e n o n e  are  e x t r a c t e d  
w i t h  p e t r o l  e t h e r  a n d  x a n t h o p h y l l  e s t e r s  w i t h  d ichlor -  
e t h a n e .  

T h e  a b s o r p t i o n  m a x i m u m  of t h e  t o t a l  e x t r a c t ,  a f t e r  
s a p o n i f i c a t i o n  w i t h  m e t h a n o l - K O H  in  N 2 a t m o s p h e r e  
u n d e r g o e s  a c h a n g e  f r o m  475 t o  450 m # .  T h e  s e p a r a t e d  
f r a c t i o n  of x a n t h o p h y l l - e s t e r s  f rom eggs u n d e r g o e s  the  
s a m e  c h a n g e  w h e n  s a p o n i f i e d  l e a v i n g  free x a n t h o p h y l l s .  
Befo re  b e i n g  s u b m i t t e d  t o  s p e c t r o p h o t o m e t r i c  ana lys i s ,  
t h e  c a r o t e n o i d  f r a c t i o n s  o b t a i n e d  b y  c h r o m a t o g r a p h y  
were  r e - c h r o m a t o g r a p h e d  a n d  w h e n e v e r  poss ib le  the  
i d e n t i f i c a t i o n  was  c o n f i r m e d  b y  m i x e d  c h r o m a t o g r a p h y .  

T h e  q u a n t i t a t i v e  d a t a  were  o b t a i n e d  b y  b r i n g i n g  each  
f r a c t i o n  u p  t o  v o l u m e ,  a n d  t h e  r e l a t i v e  p e r c e n t a g e s  ~-ere 
c a l c u l a t e d  on  t h e  bas i s  of t h e  r e a d i n g s  a t  t h e  p o i n t  of 
m a x i m u m  a b s o r p t i o n  in  t h e  B e c k m a n n  s p e c t r o p h o t o -  
me te r ,  r e f e rence  b e i n g  m a d e  t o  t h e  t o t a l  e x t r a c t .  

T h e  d a t a  o b t a i n e d  h a v e  b e e n  s u m m a r i z e d  in  t h e  ac- 
c o m p a n y i n g  Tab le .  5- a n d  f l - ca ro tene  h a v e  b e e n  calcu-  
l a t e d  t o g e t h e r .  T h e y  are  p r e s e n t  in  t h e  eggs, egg-free 
ova r i e s  a n d  t es t i c les .  T h e i r  r e l a t i v e  p e r c e n t a g e  is the  
s a m e  in  t e s t i c l e s  a n d  ovar ies ,  b u t  i n  t h e  eggs o n l y  a b o u t  
ha l f  of t h i s  q u a n t i t y  is found .  T h e  r e l a t i v e  p e r c e n t a g e  of 
e c h i n e n o n e  is t h e  h i g h e s t  in  t h e  t es t i c les .  I n  t h e  ovar ies  
t h e  p e r c e n t a g e  is lower  b y  a b o u t  25 % a n d  t h i s  decrease  
is p a r a l l e l e d  b y  a 25 % inc rea se  of t o t a l  x a n t h o p h y l l s .  In  
t h e  eggs e c h i n e n o n e  is p r e s e n t  to  t h e  e x t e n t  of o n l y  25 % 
of t o t a l  c a r o t e n o i d s  a n d  a f u r t h e r  para l le l ,  r e l a t i v e  in- 
c rease  of x a n t h o p h y l l s  occurs .  A c c o r d i n g  t o  t h e  phase  
p a r t i t i o n : ,  m o n o -  a n d  p o l y - h y d r o x y x a n t h o p h y l l s  are 
p r e s e n t  as free x a n t h o p h y l l s  in  ou r  m a t e r i a l .  T h e y  have  
b e e n  l i s t ed  in  t h e  T a b l e  in  t h e  o rde r  of i n c r e a s i n g  polar-  
i t y .  A m o n g  these ,  x a n t h o p h y l l  3 h a s  b e e n  i d e n t i f i e d  as 
l u t e in .  T h e  i d e n t i f i c a t i o n  of t h e  o t h e r  x a n t h o p h y l l s  is in 
progress .  As  is s h o w n  in  t h e  Tab le ,  f ree  x a n t h o p h y l l s  are 
d i f f e r e n t  in  t h e  t es t i c les ,  ova r i e s  a n d  eggs, e x c e p t  for  one 
t h a t  h a s  b e e n  f o u n d  b o t h  in  t h e  egg-f ree  ova r i e s  a n d  in 

1 p. I{ARRER and E. JUCKER, Carotinoide (Birkhfiuser, Basel, 
194S). 
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the  eggs. T h e  r e l a t i v e  p e r c e n t a g e  of free x a n t h o p h y l l s  is 
h ighes t  in  t h e  eggs, t h e n  in t h e  ova r i e s  a n d  l a s t l y  in  t h e  
testicles.  X a n t h o p h y l l - e s t e r s  a re  p r e s e n t  o n l y  in  t h e  
ovaries a n d  in  t h e  eggs. T h e y  h a v e  b e e n  c o n s i d e r e d  as 
the m e t a b o l i c a l l y  less a c t i v e  f o r m  of x a n t h o p h y l l s  a n d  
by  a n a l o g y  w i t h  v i t a m i n  A as a so r t  of s t o r a g e  of ca ro-  
tenoids  ~. T h e  r a t i o  of t h e  t o t a l  x a n t h o p h y l l s  to  caro-  
tenes + e c h i n e n o n e  inc reases  in  t h e  fo l lowing  o r d e r :  t es -  
ticles < o va r i e s  < eggs. 

Thanks are due to Dr. A. Mo~Rov and Dr. H. J. BmLIO for their 
suggestions and advice. 
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Z u s a m m e n [ a s s u n g  

Die r e l a t i v e n  M e n g e n  de r  K a r o t i n o i d e  in d e n  E i e r n ,  
Ovar ien  u n d  H o d e n  y o n  Paracen tro tus  l i v idus  s ind  ve r -  
schieden.  Q u a l i t a t i v e  U n t e r s c h i e d e  w e r d e n  in  d e n  f re ien  
X a n t h o p h y l l e n  g e f u n d e n .  

1 T. W. GOODWlN, Biol. Rev. 25, 391 (1950). 
2 Present address: Istituto di Anatomia comparata, Universit& 

Palermo. 

A n a l y s i s  of the  in vitro React ion  b e t w e e n  
Je l l y -Coat  and a C y t o p l a s m i c  C o m p o n e n t  

(Ant i fert i l iz in  1) of S e a - U r c h i n  Eggs  

The u l t r a c e n t r i f u g a l  i so l a t i on  f r o m  eggs of Arbac ia  
punctulata  of a c y t o p l a s m i c  c o m p o n e n t  posses s ing  t h e  
proper t ies  of  L i l l i e ' s  an t i f e r t i l i z in ,  h a s  r e c e n t l y  b e e n  re-  
por tedL P r e c i p i t a t i o n  of t h e  j e l l y - c o a t  w h i c h  s u r r o u n d s  
the un fe r t i l i z ed  eggs, a n d  p r e v e n t i o n  of s p e r m  a g g l u t i n a -  
t ion o r d i n a r i l y  i n d u c e d  b y  egg-wa te r ,  are  p r o p e r t i e s  of 
this  c o m p o n e n t .  T h e  c h e m i c a l  c o m p o s i t i o n  of t h e  a c t i v e  
f ract ion was  n o t  i n v e s t i g a t e d ,  a t t e n t i o n  b e i n g  d r a w n  
only to  i t s  a s s o c i a t i o n  w i t h  t he  p i g m e n t  of t h e  egg". 

The r e a c t i o n  b e t w e e n  j e l l y - coa t  a n d " a n t i f e r t i l i z i n "  c an  
be s t ud i ed  c o n v e n i e n t l y  i n  vitro, s ince m i x i n g  egg e x t r a c t  
and a s o l u t i o n  of j e l l y - coa t  r e s u l t s  in  p r e c i p i t a t i o n .  Ad-  
van t age  was  t a k e n  of t h i s  p r o p e r t y  for  f u r t h e r  s t u d y  of 
the n a t u r e  a n d  s ign i f i cance  of t h e  r e a c t i o n .  Q u a l i t a t i v e  
results  of t h i s  i n v e s t i g a t i o n  are  r e p o r t e d  h e r e ;  t h e  q u a n -  
t i t a t i ve  a s p e c t s  wil l  be  d i scussed  e l sewhere .  

Eggs of Paracen tro tus  l iv idus ,  Psamrnech inus  micro-  
tuberculatus, Sphaerech inus  granular i s  a n d  A rbacia li xu la  
were o b t a i n e d  b y  s h a k i n g  t h e  g o n a d s  in  s e a - w a t e r  or, 
in the  case of t h e  l a t t e r  t w o  species ,  also b y  s p o n t a n e o u s  
shedding  t h a t  fol lows c u t t i n g  of t h e  shell .  T h e  eggs were  
filtered t h r o u g h  cheese - c l o t h  to  f ree  t h e m  f r o m  t i s sue  
debris, a n d  w a s h e d  r e p e a t e d l y  in  s ea -wa te r .  T h e  fol low- 
ing o p e r a t i o n s  were  ca r r i ed  o u t  in  a cold  r o o m  a t  3°C. 
The j e l ly -coa t  s o l u t i o n  was  p r e p a r e d  b y  f i r s t  t r e a t i n g  
the eggs w i t h  ac id  s e a - w a t e r  a n d  t h e n  p r e c i p i t a t i n g  t h e  
je l ly-coat  s u b s t a n c e  b y  a d d i t i o n  of  1-5 v o l u m e s  of 95 % 
aIcohol~. A f t e r  s t a n d i n g  30 m i n u t e s ,  t h e  p r e c i p i t a t e  was  
cent r i fuged down ,  r ed i s so l ved  in  a b o u t  6 v o l u m e s  of 
distil led w a t e r  a n d  d i a ly sed  a g a i n s t  d i s t i l l ed  or  s ea -wa te r .  
Egg e x t r a c t  was  p r e p a r e d  b y  h o m o g e n i s i n g  t h e  je l ly- f ree  
eggs in 0.25 M suc rose  in  a P o t t e r - E l v e h j e m  g l a s s - h o m o -  
genizer. T h e  h o m o g e n a t e  was  c e n t r i f u g e d  a t  18,000 × g 

x The designation of this factor as "antifertilizin" seems inade- 
quate. This term may be retained pending further studies. 

A. MONROY and J. RUNNSTR6M, Biol. Bull. 99, 339 (1950). 
3 A. TYLER, Amer. Natur. 83, 195 (1949). 

(in a r e f r i g e r a t e d  cen t r i fuge )  a n d  t h e  s u p e r n a t a n t  cen-  
t r i f u g e d  once  m o r e  w i t h  a d i s t i l l ed  w a t e r  l a y e r  on  t o p  to  
r id  i t  of t h e  f ree  f a t s / .  T h e  f ina l  h o m o g e n a t e  was  t h e n  
d i a ly sed  a g a i n s t  d i s t i l l ed  wa te r .  T h e  r e a c t i o n  be tvceen  
j e l l y - c o a t  s o l u t i o n  a n d  egg e x t r a c t  was  done  a t  r o o m  
t e m p e r a t u r e  in  sma l l  t e s t  t u b e s .  

T h e  a d d i t i o n  of a j e l l y - c o a t  s o l u t i o n  (in d i s t i l l ed  or  in  
s ea -wa te r )  to  a n  egg e x t r a c t  (d ia lysed  a g a i n s t  d i s t i l l ed  
wa te r )  of t h e  s a m e  species  resu l t s ,  as a l r e a d y  m e n t i o n e d ,  
in  t he  f o r m a t i o n  of a p r e c i p i t a t e .  P r o g r e s s i v e l y  i n c r e a s i n g  
t h e  a m o u n t  of a d d e d  j e l l y - c o a t  s o l u t i o n  y ie lds  a n  e n d -  
p o i n t ,  b e y o n d  w h i c h  f u r t h e r  a d d i t i o n  of j e l l y - c o a t  solu-  
t i o n  no  longer  causes  a n y  m o r e  p r e c i p i t a t e  to  a p p e a r .  
A t  t h i s  e n d p o i n t  t h e  U.V.  a n a l y s i s  of t h e  s u p e r n a t a n t  
s h o w e d  a sh i f t  in  t h e  a b s o r p t i o n  m a x i m u m  to  275 m #  
f rom 260 m/ l  in  t he  o r ig ina l  egg e x t r a c t .  T h e  N/_P r a t i o  
in  t h e  d e l i p i d a t e d  p r e c i p i t a t e  was  a b o u t  12. W h i l e  t h i s  
sugges t s  t h a t  n u c l e o p r o t e i n s  a re  i n v o l v e d  in t h e  p rec ip i -  
t a t i o n  r e a c t i o n ,  t h e  p o s s i b i l i t y  of o t h e r  s u b s t a n c e s  in  t h e  
egg h o m o g e n a t e  c a n n o t  be  e x c l u d e d  f r o m  t h i s  r e a c t i o n  
w i t h  t h e  j e l l y - coa t  s o l u t i o n ;  in  f ac t ,  i t  h a s  a l r e a d y  b e e n  
r e p o r t e d  t h a t  l y s o z y m e  a n d  t h r o m b i n  c a n  give  a p rec ip i -  
t a t i o n  r e a c t i o n  w i t h  j e l l y - c o a t  s o l u t i o n s  *. P r e l i m i n a r y  
e x p e r i m e n t s  h a v e  also s h o w n  t h a t  i n c u b a t i o n  of t h e  egg 
e x t r a c t  w i t h  c ry s t a l l i ne  r i b o n u c l e a s e  causes  a dec rease  
of a b o u t  1/3 in  t h e  N a n d  P c o n t e n t s  of t h e  p r e c i p i t a t e  
as c o m p a r e d  w i t h  t h o s e  o b t a i n e d  w h e n  t h e  u n t r e a t e d  
h o m o g e n a t e  is a d d e d  to  t h e  s a m e  j e l l y - c o a t  so lu t ion .  

C ros s - r eac t i ons  b e t w e e n  egg e x t r a c t s  a n d  j e l l y - c o a t  
s o l u t i o n s  of t h e  d i f f e r e n t  species  h a v e  also b e e n  s t u d i e d  
a n d  t h e  r e su l t s  a re  g i v e n  in  t h e  a c c o m p a n y i n g  Table .  
J e l l y - c o a t  s o l u t i o n s  of Arbacia ,  Sphaerech inus ,  a n d  
P s a m m e c h i n u s  give  a s t r o n g  r e a c t i o n  w i t h  egg e x t r a c t s  
o1 al l  t h e  species  i n v e s t i g a t e d ,  wh i l e  j e l l y - c o a t  s o l u t i o n s  
o f  Paracen t ro tus  c o n s i s t e n t l y  fa i l ed  t o  r e a c t  w i t h  egg 
e x t r a c t s  of Arbac ia  a n d  g a v e  a w e a k  r e a c t i o n  w i t h  t h o s e  
of Paracen t ro tus  i t se l f  a n d  of P s a m m e c h i n u s .  

Jelly-coat solutions 

A rbacia 
A rbacia + sp. 
Arbacia U.V. 
Paracentrotus 
Paracentrolus+ sp. . . 
Paracenlrotus U.V. . . 
Sphaerechinus 
Sphaerechinus+ sp. . . 
Sphaerechinus U . V . .  . 
Psammechinus 
Psammechinus + sp. . . 

Egg extracts 

Arbacia Paracen- Sphaere- Psamme- 
trotus ] chinus [ chinus 

+ + +  

+ + +  

+ + +  

+ + +  

nottried 
+ 

+ + +  
+ 

+ + +  

+ + +  + +  

+ + +  -- 

+ + +  + + +  
+ 

+ + +  + + +  

+ sp.: jelly-coat solution treated with sperm; U.V.: jelly-coat 
solution irradiated with ultraviolet rays for 2 hours. 

J e l l y - c o a t  s o l u t i o n s  f r o m  al l  species ,  e x c e p t  Sphaer -  
echinus ,  w h e n  " s a t u r a t e d "  w i t h  excess  of f r e sh  s p e r m ,  
p r o v e d  to  h a v e  l o s t  c o m p l e t e l y  t h e i r  a b i l i t y  to  r e a c t  w i t h  
egg e x t r a c t s ;  t h e  j e l ly  of Sphaerech inus  r e t a in s ,  h o w e v e r ,  
some  r e a c t i v i t y  a f t e r  s u c h  t r e a t m e n t .  

F o r  t h i s  e x p e r i m e n t  t h e  fo l lowing  p r o c e d u r e  was  used .  
S p o n t a n e o u s l y  s h e d  s p e r m  was  s h a r p l y  c e n t r i f u g e d  in  
t h e  cold  and ,  a f t e r  r e m o v a l  of t h e  s u p e r n a t a n t  s p e r m a -  

1 A. MONROY and M. DE NICOLA, Exper. 8, 29 (1952). 
2 j .  RUNNSTRSM and A. MOSROY, Arkiv Kemi 2, 405 (1950). - 

A. MONROY and J. RUNNSTR~M, Biol. Bull. 99, 339 (1950). 


