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ode r  wen ige r  he l lg r i ine  K e i m b l g t t e r  a u f t r e t e n ,  e r sche i -  
n e n  n a c h  de r  Q u e l l u n g  in  A u r e o m y c i n -  u n d  in  Achro-  
m y c i n l 6 s u n g e n  (oder  in  e i n e m  G e m i s c h  be ider )  je n a c h  
Menge  des  T e t r a c y c l i n s  u n d  D a u e r  de r  E i n w i r k u n g  
alle Grade der  B le i chung .  Z u m  Tell  b e r u h t  d iese r  U n t e r -  
sch ied  da rau f ,  dass  S t r e p t o m y c i n  (wie a u c h  N e o m y c i n )  
wen ige r  k e i m u n g s h e m m e n d  ist  als A u r e o m y c i n ,  so dass  
m a n  l e t z t e r e n  C h l o r o p h y l l d e f e k t  n u r  in e i n e m  sp / t te r  
e i n t r e t e n d e n ,  abe r  wen ige r  f o r t g e s c h r i t t e n e n  K e i m u n g s -  
s t a d i u m  b e o b a e b t e n  k a n n .  I n  d i e sem Z u s a m m e n h a n g  
m a g  noch  e r w / i h n t  we rden ,  dass  A u r e o m y c i n  in vitro die 
S u c e i n o d e h y d r o g e n a s e  h e m m t  (b lockier t ) .  

A n d e r e  A r t e n  yon  C h l o r o p h y l l h e m m u n g e n  als  die h ie r  
b e s p r o c h e n e n  s ind f r t ihe r  v o n  uns  I erw~thnt  w or den .  

U b e r  die B i o c h e m i e  de r  T e t r a c y c l i n e ,  b e s o n d e r s  des  
A u r e o m y c i n s ,  f i n d e r  m a n  in de r  L i t e r a t u r  w e r t v o l l e  
A n g a b e n .  Die  t o x i s c h e n  \~r i rkungen ,  we lche  A u r e o m y c i n  
im t i e r i s e h e n  S to f fwechse l  a u s ~ b t ,  k o n n t e n  d u r c h  Ver-  
suche  y o n  LooMIS sowie y o n  METER, OLESEN u n d  
~¢V1LLIAMS 2 au f  die H e m m u n g  de r  o x y d a t i v e n  Phos~ 
p h o r y l i e r u n g  zu r i i ckge f i i h r t  w e r den .  Diese lbe  wi rd  
d u r c h  e inen  E n z y m k o m p l e x  in d e n  M i t o c h o n d r i e n  ver -  
m i t t e l t .  Von  w e s e n t l i c h e m  I n t e r e s s e  i s t  de r  N a c h w e i s  
(RolxE~),  dass  A u r e o m y c i n  n a c h  peroraler E i n g a b e  e inen  
e r h e b l i c h e n  E in f lu s s  au f  die B a k t e r i e n f l o r a  des D a r m e s  
aus i ib t .  De r  G e h a l t  des A u r e o m y c i n s  im S e r u m  n a c h  
ora le r  F, i n g a b e  w i rd  d u r e h  Z i t ronens / iu re ,  B r e n z t r a u b e n ~  
sfiure ode r  a n d e r e  s t a r k  e r h 6 h t  ~. Z a h l r e i c h e n  A n g a b e n  
zufolge is t  A u r e o m y c i n  e in  spez i f i sches  M i t t e l  zu r  Viru.s- 
Bek~tmpfung .  Diese  u n d  a n d e r e  E r g e b n i s s e  h a b e n  uns  
v e r a n l a s s t ,  d e n  E in f lu s s  des  A u r e o m y c i n s  a u f  die 
f r i schen  T u m o r z e l l e n  des  Y o s h i d a - A s c i t e s - T u m o r s  zu 
u n t e r s u c h e n .  

Von  d iesen  a n  a n d e r e r  Stel le  demn~ichs t  m i t z u t e i l e n -  
den  V e r s u c h e n  sei h i e r  n u r  fo lgendes  erw~ihnt  : 

0 ,3-0 ,5  ml  Asci tes  u n s e r e r  Y o s h i d a - A s e i t e s - T u m o r ~  
r a t t e n  w u r d e n  m i t  d e m  g le ichen  V o l u m e n  yon  Aureo-  
m y c i n l 6 s u n g e n  v e r s c h i e d e n e r  K o n z e n t r a t i o n  (pH 7) 22 h 
be i  0 ° i n k u b i e r t  u n d  d a n n  den  V e r s u c h s r a t t e n  i n t r a -  
p e r i t o n e a l  e ingesp r i t z t .  "~Venn de r  v e r w e n d e t e  Asci tes  
150000-200000 T u m o r z e l l e n  je  K u b i k m i l l i m e t e r  ent~ 
hiel t ,  so w a r e n  zu r  I n k u b a t i o n  r u n d  4 m g  A u r e o m y c i n  
e r fo rder l i ch ,  u m  die T u m o r e n t w i c k l u n g  zu v e r h i n d e r n .  
Die t u m o r h e m m e n d e  W i r k u n g  des  A c h r o m y c i n s  w a r  
w e s e n t l i c h  schw~cher ,  d i e j en ige  des  N e o m y c i n s  war  
n i c h t  s i che r  n a c h w e i s b a r .  

H.  V. EULER u n d  M. L,  STEIN 

lns t i lu t  fi~r organisch-chemische Forschung der Uni-  
versitdt Stockholm, den I0. November t95d. 

S u m m a r y  

EtlLER (1947) a n d  M. L. SXEIN (1953) h a d  o b s e r v e d  
t h a t  g e r m i n a t i n g  seeds  of ba r l ey ,  rye,  w h e a t  a n d  o t h e r  
grasses  are  co lour less  w h e n  expos ed  to  s o l u t i o n s  con-  
t a i n i n g  more  t h a n  0.2 % of s t r e p t o m y c i n  or  d ihydro~  
s t r e p t o m y c i n ,  These  p l a n t s  a re  n o t  i n h i b i t e d  in g r o w t h ,  
T h e  c h l o r o p h y l l  a l r e a d y  f o r m e d  is n o t  d e s t r o y e d  b y  
s t r e p t o m y c i n .  

T h e  p r e s e n t  a u t h o r s  desc r ibe  t h e  b l e a c h i n g  ef fec t  o n  
g e r m i n a t i n g  seeds  of c h l o r t e t r a c y c l i n e  a n d  t e t r a c y c l i n e .  

1 H. v. EL'LER, Z. physiol. Chem. 295, 411 (1953). - Siehe auch 
C. L. HAMNER und H. B. TUKEY, Bot. Gazz. 112, 5~5 (I952). 

J. C. METER, J. J. OLES~.~ und J. H. WILLL<~S, Science 113, 
°73 (1951). - Proe. exp. BiM. Med. 8l, 215 (1952). H.A. LARDW, J. 
Biol. Chem. 195, ~15 und 2~5 (1952). 

3 p. RolnE und T. ETTALA, Nature I69, 1014 (1952). 
4 H. J. EISNER et aI., Pharm. exp. Therap. 108, 442 (1951). 

These  a n t i b i o t i c s  i n h i b i t  or  r e d u c e  t h e  f o r m a t i o n  of 
c h l o r o p h y l l  in  g e r m i n a t i n g  seeds  b u t  t h e  a u t h o r s  could  
n o t  o b t a i n  t h i s  i n h i b i t i o n  w i t h o u t  t o x i c  ef fec ts  ( reduced  
g r o w t h ) .  C o n t r a r y  to  s t r e p t o m y c i n ,  t h e  t e t r a c y c I i n e s  are 
n o t  ab le  to  p r e c i p i t a t e  nuc le ic  acids  a n d  nuc l eop ro t e in s .  

On the Irreversible Agglutination 
of the Sperm of the Sea-Urchins  

Caused by the Sperm Extract 

Ant i f e r t i l i z in ,  a s u b s t a n c e  n e u t r a l i z i n g  t h e  s p e r m  
a g g l u t i n a t i n g  e f fec t  of egg~water  of t h e  s e a - u r c h i n ,  was  
e x t r a c t e d  f r o m  t h e  s p e r m  f i r s t  b y  FRANKL L a t e r  
TYLER a n d  O'MELVENYe d e s c r i b e d  a n  ac id  so lub le  
s u b s t a n c e ,  w h i c h  is e x t r a c t e d  b y  a c i d u l a t e d  sea -wa te r .  
As  to  t h e  a c t i o n  of a n t i f e r t i l i z i n  in  n e u t r a l i z i n g  fer t i t iz in ,  
a g g l u t i n a t i n g  t h e  eggs, d i s so lv ing  t h e  g e l a t i n o u s  coa t  of 
t h e  egg, p a r a l y z i n g  t h e  s p e r m  a n d  a c t i v a t i n g  t h e  un-  
fer t i l ized  egg, t h i s  h a s  been  p r e v i o u s l y  r e p o r t e d  (TYLER; 
WlCKLU~D3). 

I n  t h e  p r e s e n t  e x p e r i m e n t  a new m e t h o d  of e x t r a c t i o n  
of an t i f e r t i l i z i n  was  used,  T h e  m a t e r i a l s  used  were  t he  
s e a - u r c h i n s  Paracentrotus lividus a n d  Arbacia lixula, 
A b o u t  10 c m  a of s p e r m  s u s p e n s i o n  in s e a - w a t e r  were 
f ixed  b y  a d d i n g  50 cm 3 of ace tone .  T h e  sol id f r a c t i o n  was 
co l l ec ted  o n  f i l t e r  paper ,  a n d  was  t h e n  s u s p e n d e d  in 
20 c m  3 of d i s t i l l ed  w a t e r  b y  v igo rous  shak ing .  T h e  
s u s p e n s i o n  was  a c i d u l a t e d  b y  a d d i n g  5 c m  3 of N/10  
HCI, a n d  g e n t l y  h e a t e d  b y  bo i l ing  a n d  a f t e r  coo l ing  
f i l te red .  T h e  f i l t r a t e  t h u s  o b t a i n e d  was  b r o u g h t  to  p H  8 
before  use. 

T h e  s p e r m  e x t r a c t  of b o t h  species  of s e a - u r c h i n s  show 
a r e m a r k a b l e  power  to  a g g l u t i n a t e  t h e  s p e r m  of b o t h  
species i r revers ib ly .  The  s p e r m  cells m o v e  a c t i v e l y  in 
d i lu te  so lu t ions  of t h e  s p e r m  e x t r a c t s  a t  t h e  b e g i n n i n g  
a n d  t h e n  fo rm sphe r i ca l  masses .  T h e  m o d e  of a g g l u t i n a -  
t i o n  a t  t he  b e g i n n i n g  is n e a r l y  t h e  s a m e  as t h a t  caused  
b y  e g g - w a t e r  of t h e  s a m e  species.  V~i thin  10 m i n  t he  
s p e r m  cells f o rm  clots  of i r r eve r s ib l e  a g g l u t i n a t i o n .  The  
s p e r m  e x t r a c t s  of Paracentrotus a n d  Arbacia cause  t h e  
i r r eve r s ib le  a g g l u t i n a t i o n  o n  t h e  s p e r m  of Paracentrotus 
up  to  40 a n d  20 t i m e s  d i l u t i o n  w i t h  s e a - w a t e r  respec-  
t ive ly .  T h e  a g g l u t i n a t i o n  o5 t h e  s p e r m  of Arbacia is also 
o b s e r v a b l e  in  t h e  p r e sence  of excess  of N a H C O , .  A f t e r  
m i x i n g  e q u a l  v o l u m e s  of s p e r m  e x t r a c t  a n d  M/2 N a H C O  v 
t h e  m i x t u r e  is d i l u t e d  w i t h  s ea -wa te r .  T h e  a b o v e  m e n -  
t i o n e d  e x t r a c t s  o5 xDaracentrolus a n d  of Arbacia  s h o w  
i r r eve r s ib le  a g g l u t i n a t i o n  of  t h e  s p e r m  of Arbacia u p  to  
16 a n d  64 d i l u t i o n s  r e spec t ive ly .  T h e  a g g l u t i n a t i o n  is 
n o t  o b s e r v a b l e  in  t h e  c o n t r o l  ( m i x t u r e  of b i c a r b o n a t e  
a n d  sea -wate r ) .  

The  eggs a g g l u t i n a t e  i n s t a n t a n e o u s l y  b y  s t i ck ing  t o  
each  o t h e r  f o r m i n g  a p r e c i p i t a t i o n  m e m b r a n e  on  t h e  
sur face  of t h e  j e l ly -coa t ,  w h e n  t h e y  a re  p u t  i n to  t h e  
n e u t r a l i z e d  e x t r a c t s .  T h e  s p e r m  e x t r a c t  of Paracentrotus 
shows  t h e  a b i l i t y  of egg a g g l u t i n a t i o n  u p  to  40 a n d  160 
d i l u t i o n s  to  t h e  eggs of Paracentrotus a n d  of Arbacia 
r e spec t ive ly ,  a n d  t h a t  of Arbacia is e f fec t ive  u p  to  20 a n d  
80 d i l u t i o n s  to  t h e  eggs of t h o s e  species  r e spec t i ve ly .  
T h e  egg of  Arbacia is t h e r e f o r e  m o r e  s e n s i t i v e  to  t h e  
e x t r a c t s .  

T h e  e x t r a c t s  a lso show t h e  c a p a c i t y  t o  n e u t r a l i z e  t h e  
fer t i l iz in ,  t h e  s p e r m  a g g l u t i n i n  of egg -wa te r .  T h e  egg- 

1 j .  A. FRANK, Biol. Bull. 76, 199 (1939). 
2 A. TYLER and K. O. MELVE}CY, Biol. Bull. 81,364 (1941). 
3 A. TYLER, Physiol. Rev. ,08, 180 (1948). - E. WICKLONO, Ark. 

ZooL [A] 40 ,Nr. 5 (1948). 
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w a t e r  of more  t h a n  t000  u n i t s  for  t h e  h o m o l o g o u s  s p e r m  
is c o m p l e t e l y  i n a c t i v a t e d  b y  one  t e n t h  v o l u m e  of  t h e  
s p e r m  e x t r a c t  of p H  8. 

These  fac ts  show t h a t  t h e  e x t r a c t s  a re  of t he  n a t u r e  
of t h e  an t i f e r t i l i z i n  in t h e  egg a g g l u t i n a t i o n  a n d  in t h e  
n e u t r a l i z a t i o n  of t h e  fer t i l iz in .  Accord ing ly ,  t h e  m e t h o d  
of e x t r a c t i n g  s p e r m  used  in t h e  p r e s e n t  e x p e r i m e n t s  
gives a h i g h e r  y ie ld  of an t i f e r t i l i z i n  t h a n  do t h e  m e t h o d s  
p rev ious ly  used.  T h e  w r i t e r  be l i eves  t h a t  t h e  i r r eve r s ib le  
a g g l u t i n a t i o n  of t h e  s p e r m  b y  t h e  s p e r m  e x t r a c t  is one  
of t he  c h a r a c t e r s  of t h e  an t i f e r t i l i z in .  

ISAO MOTOMURA 

soln.  2 % w/v ,  p h o s p h a t e ,  p H  6.4, I = 0.03, 580 -600  V, 
0 .011-0 .012  A, t e m p .  0-1  °, t 48 h, M a c h e r e y ,  N a g e l & C o . ,  
no. 214 paper ,  35 x 35 c m  sheets ) .  

Stazione Zoologica, Napoli, and Biological Institute, 
Tohoku University, Sendai, Japan, October 20, t954. 

Zusammen/assung 

E i n e  n e u e  M e t h o d e  de r  E x t r a h i e r u n g  yon  , A n t i -  
fer t i l iz in~ aus  d e n  S a m e n z e l l e n  y o n  Seeigeln,  Para- 
centrolus lividus u n d  Arbacia lixula, w u r d e  b e s c h r i e b e n .  
Der  E x t r a k t  zeigte  fo lgende  W i r k u n g e n  : N e u t r a l i s i e r u n g  
des Fer t i l i z ins ,  n i c h t  u m k e h r b a r e  A g g l u t i n i e r u n g  der  
Samenf~tden u n d  de r  E ie r  bei  b e i d e n  See ige la r t en .  

O b s e r v a t i o n s  o n  V i t a m i n  Bt2 -B ind ing  F a c t o r  
f r o m  H o g  G a s t r i c  M u c o s a  

I n  a p r e v i o u s  p a p e r  t t h e  r e su l t s  h a v e  b e e n  p r e s e n t e d  
of t h e  a n a l y s i s  b y  m e a n s  of  c o n t i n u o u s  p a p e r  e l ec t ro -  
phores i s  of a v i t a m i n  B l , - b i n d i n g  p r e p a r a t i o n  o b t a i n e d  
f rom hog  ga s t r i c  m u c o s a  b y  a m o d i f i c a t i o n  of t h e  m e t h o d  
of GLASS a n d  coworke r s  2. 

T h e  co l l ec ted  a n a l y t i c a l  f igures  of t h i s  p r e p a r a t i o n  are  : 
t o t a l  n i t r o g e n  7.8 % ( m i c r o - K j e l d h a l ) ,  u ron ic  ac ids  (as 
g l i cu ron ic  acid) ~ 6 .2%,  h e x o s a m i n e s  (as g l u c o s a m i n e  
h y d r o c h l o r i d e )  4 15 .9%,  r e d u c i n g  s u g a r s  (as glucose) 5 
16.3%,  n o n  g l u c o s a m i n e  p o l y s a c c h a r i d e s  (as e q u i m o l a r  
m i x t u r e  of ga l ac to se  a n d  m a n n o s e )  8 19 .5%,  b i n d i n g  
power  on  v i t a m i n  BI~ (as v i t a m i n  B12 b o u n d  b y  1 m g  of 
t he  p r e p a r a t i o n  in p r e sence  of a n  e q u a l  c o n c e n t r a t i o n  of 
free v i t a m i n  B12 , c u p  p l a t e  m e t h o d  w i t h  E. coli 113/3)7 
0-904 / ,g/rag,  t i t r e s  as  A a n d  H g r o u p  s u b s t a n c e s  
(g rea t e s t  d i l u t i o n  c o m p l e t e l y  i n h i b i t i n g  t h e  a g g l u t i n a -  
t ion  of A~ a n d  O r ed  b l o o d  cells  r e s p e c t i v e l y  b y  h u m a n  
a n t i - A  a n d  eel a n t i - H  se r a  in  a m o u n t s  of 3 -4  c o m p l e t e l y  
a g g l u t i n a t i n g  doses) 8 1:1-6 x 10~ a n d  1 : 4  x 10~. 

E l e c t r o p h o r e t i c  e x a m i n a t i o n  (Tisel ius a p p a r a t u s )  
(Fig. 1) s h o w e d  t h e  p r e s e n c e  of f ive  c o m p o n e n t s  w i t h  
mob i l i t i e s  (ascending)  of -- 2.0, - 2.7, - 5.5, - 7,4, a n d  
- 8 - 6  × 10 - ~ c m  2s  - i V  -x. 

T h e  h e t e r o g e n e i t y  of t h e  p r e p a r a t i o n  s u g g e s t e d  an  a t -  
t e m p t  to  a n a l y z e  t h e  d i f f e r en t  c o m p o n e n t s  b y  m e a n s  of 
c o n t i n u o u s  p a p e r  e l e c t r o p h o r e s i s  ( D u r r u m  a p p a r a t u s  9 

1 A. CRESSERI, Boll. Soc. It. Biol. Sper. 30, 718 (1954). 
G. B. J. GLASS, L. J. BOYD, M. A. RUmNSTEIN, and C. S. 

SVmALS, Science 115, I01 (195~). 
a Z. DlSCHE, J. Biol. Chem. 167, 189 (1947). 

L. A. ELSON, W. T. J. MORGAN, Biochem. J. 27, 1824 (t933). 
E. J. KING, Microanalysis in medicM biochemistry (London, 

Churchill, 1947). 
g M. M. GRAFF, ~E. M. GREENSPAN, I. R. LEHMAN, J. J. HOLE- 

CtI~CK, J. Lab, Clin. Med. 37, 73($ (1951). 
7 A. CRESSERI, Atti deU'XI ° Congr. Soc. It. Ematologia, Roma, 

300 (1953). 
S W. T. J, MORGA~ and H. K. KrNG, Biochem. J. 37, 640 (1943). 
9 E. L. DURRVM, J. Artier. Chem. Soc. 73, 4875 (1951). 
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Fig. l.-Electrophoresis pattern (ascending) after l l0  rain, of the 
original hog gastric mueosa vitamin Bl~-binding preparation (1% 

[w/v] soln., at 6 V]cm, phosphate, pH 6, I = 0"0). 

Colour  r eac t ions  on  t h e  p a p e r  i tself  ( b r o m o p h e n o l  
b lueL  to lu id ine  b lue  2 a n d  Schiff  s) a n d  chemica l ,  sero-  
logical  a n d  microbio logica l  a s says  on  t h e  d i f f e r e n t  
f r ac t i ons  col lected,  m a d e  it  poss ible  to  d i s t i n g u i s h  o n l y  
t w o  g roups  of c o m p o n e n t s .  

One  of these  two  groups  h ad  a low m o b i l i t y ,  s t r o n g l y  
a b s o r b e d  u.v. l ight ,  pos i t i ve ly  r e a c t e d  to  Schiff ,  was  
s t a i n e d  b y  b r o m o p h e n o l  b lue  a n d  s h o w e d  h igh  v a l u e s  of 
n o n - g l u c o s a m i n e  po lysacchar ides ,  h e x o s a m i n e s ,  r e d u c i n g  
sugars ,  g r o u p  s u b s t a n c e s  A a n d  t [  a n d  b i n d i n g  p o w e r  o n  
v i t a m i n  BI~; t h e  o t h e r  g r o u p  h a d  a h igh  m o b i l i t y ,  s h o w e d  
f luorescence  in u .v .  l ight ,  m e t a c h r o m a s i a  w i t h  t o l u i d i n e  
b lue  a n d  a h i g h  v a l u e  of n ron ic  acids.  

-I . . . . . . . . . . . . . . . . . .  

Fig. 2.-Eleetrophoresis pattern (ascending) after 1~20 rain, of the 
almost pure hog gastric mucosa vitamin Ill2-binding preparation 

(1% Ew/v] soln., at 6 V/era, phosphate, pH 6, I : 0-~). 

As it  was n o t  poss ib le  to  s e p a r a t e  c o m p l e t e l y  b y  
c o n t i n u o u s  p a p e r  e l ec t rophores i s  t h e  c o m p o n e n t s  of t h e  
b i n d i n g  p r e p a r a t i o n  u n d e r  ana lys i s ,  a n  a t t e m p t  was  
m a d e  to  pu r i fy  t h e  b i n d i n g  f a c t o r  b y  t h e  m e t h o d s  of 
e x t r a c t i o n  a n d  f r ac t i ona l  p r e c i p i t a t i o n  a l r e a d y  used  for  
t h e  i so la t ion  of d i f f e ren t  b lood  g r o u p  s u b s t a n c e s  4. 

The  or ig ina l  v i t a m i n  B1 , -b ind ing  p r e p a r a t i o n  was  
t r e a t e d  (5% w/v)  w i t h  p h e n o l - w a t e r  s o l u t i o n  ( 9 0 %  
w/v)  a n d  t h e  p h e n o l  inso lub le  r e s idue  d i s c a r d e d :  to  t h e  
p h e n o l  s u p e r n a t a n t  f luid ,  e t h a n o l  was f r a c t i o n a l l y  a d d e d  
as  a 1 :1  p h e n o l - e t h a n o l  m i x t u r e .  T h e  f r a c t i o n s  p rec i -  
p i t a t e d  a t  d i f f e r e n t  e t h a n o l  leve ls  were  co l l ec t ed  b y  
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