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p h a t e  (ATP) all t h e s e  t h r e a d s  do c o n t r a c t  a c c o r d i n g  to  
SZENT-GY6RGYI'S m e t h o d .  ~ 

In our researches we used muscles of mammals: Cu1~iculus C~O$i- 
culus L.; birds: Columba livia BRISS.; Amphibians: Rana esculenta 
L. ; bony fishes: Carassius auratus L., C. vulgaris NissL. ; Eupomotis 
gibbosus L.; crustacea: Palinurus vulgaris L. Following GUBA'S 
method ~, we extracted actin from all these animals. The shape of 
aetin particles in watery solutions has been examined with the 
viscosimetrie method described by RA~zI s ; they all appeared fibrillar 
at PH6-5. We extracted SZENT-GY6RGYI'S myosin, soluble in water, 
from rabbit, pigeon, Carassius, Eupomolis, langouste. 

We mixed watery solutions of myosin (fibriltar particles) with 
actin solutions at PH 6.5. We then added MgC12 to about the concentra- 
tion of 0.(3005 M. At this moment CITTERIO read the viscosity. When 
actin and myosin, both of the same zoological species, are mixed, a 
sudden rise in specific viscosity is displayed; but the viscosity was, 
however, increased also in all the combinations in which (see table) 
we obtained threads. 

After viscosity measurement we added KCl to about the con- 
centration of 0-05 M and placed the samples in the refrigerator over- 
night. The following morning we centrifuged and dissolved the pre- 
cipitate in EnSm.L'S solution. According to WE~ER'S method we 
then tried to obtain a thread from this solution, and we experimented 
with the ATP action upon this thread. 

Actin 

Rabbit .  
Pigeon . . . .  
Frog. 
Bony fish . . 
Langouste . . 

Myosin 

Rabbit  Pigeon Bony fish Langouste 

+ +  + +  + - 
+ +  + 

4-4- + +  + - 
+ + + + + - 

+ + + + 

4- + Thread which contracts. 
+ Much hydrated thread which contracts. 
- -  It was not yet possible to obtain actomyosin. 

T h e  t ab le  shows  t h e  resu l t s  of t he  e x p e r i m e n t s  per-  
f o r m e d  up  to  da te .  The  t ab l e  shows  t h a t  t h e  s h a p e  of t h e  
t h r e a d  o b t a i n e d  d e p e n d s  u p o n  the  m y o s i n  r a t h e r  t h a n  
u p o n  t h e  act in .  The  t h r e a d s ,  o b t a i n e d  f rom r a b b i t  or  
p igeon ' s  myos in ,  u n i t e d  to  d i f fe ren t  ae t ins  of ve r t e -  
b ra t e s ,  are a lways  s a t i s f ac to ry  4. The t h r e a d s  o b t a i n e d  
f rom m y o s i n  of b o n y  fish are  a lways  m u c h  h y d r a t e d .  The  
scarce ly  h y d r a t e d  t h r e a d s  c o n t r a c t  to  1/3 of t he i r  or ig inal  
l e n g t h  if A T P  is added .  I f  t h e  t h r e a d  is s t r o n g l y  h y d r a t e d  
t h e  r e d u c t i o n  is on ly  to  Yz or  ~/3. P a r t i c u l a r  a t t e n t i o n  
m u s t  be p a i d  to  t he  b e h a v i o u r  of l a n g o u s t e ' s  myos in .  T h e  
l a t t e r ,  a t  leas t  all  t h a t  has  been  e x t r a c t e d  up  to  da t e ,  
c a n n o t  be c o m b i n e d  w i t h  ac t in s  of v e r t e b r a t e s .  W'e n e v e r  
o b t a i n e d  a p r e c i p i t a t e  w h e n  we m i x e d  l a n g o u s t e ' s  m y o s i n  
w i t h  t he  ac t in  of r abb i t ,  frog, or b o n y  fish. These  mix -  
t u r e s  show a specif ic  v i scos i ty  equal  or infer ior  to  t h e  
ave rage  of t h e  v i scos i ty  of t h e  or iginal  solut ions ,  L a n -  
g o u s t e ' s  ac t in  un i tes  to  r abb i t ,  p igeon,  a n d  b o n y  f i sh ' s  
myos in .  A T P  induces  smal l  c o n t r a c t i o n s  of t he  m u c h  
h y d r a t e d  t h r e a d s  of t hese  a c t o m y o s i n s .  

To  i nves t i ga t e  A T P  a c t i o n  on  a c t o m y o s i n  so lu t ions ,  
we s o m e t i m e s  t o o k  a w a y  1 ml  of t h e  so lu t ion  to  wh ich  
MgC12 a n d  KC1 h a d  been  p r e v i o u s l y  a d d e d ;  t h e n  0,5 mt  
of 1% A T P  so lu t ion  were  a d d e d  to  t h i s  sample .  As a 
con t ro l  we used  i ml  of t he  s a m e  m y o s i n  a n d  ac t in  mix-  
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myosin, from rabbit's myosin united with pigeon's actin and from 
pigeon's myosin united with rabbit's actin, contain fibrillar particles. 

t u r e  w i th  0-5 ml  of  d is t i l led  wate r .  The  p r ec ip i t a t e  wh ich  
a p p e a r e d  in t h e  f i rs t  s ample  was  m u c h  more  c o n t r a c t e d  
t h a n  t h a t  of t he  cont ro l .  However ,  no p r ec ip i t a t e  was  to  
be seen  in bo th ,  s ample  a n d  control ,  w h e n  we used  a 
m i x t u r e  of lmlgous te ' s  myos in  a n d  ae t ins  of v e r t e b r a t e s .  

These  resea rches  show, up to  da te ,  t h a t  i t  is possible  
to  o b t a i n  a c t o m y o s i n  sensible  to  A T P  b y  mix ing  myos in  
a n d  ac t in  of d i f f e ren t  species  of v e r t e b r a t e s .  L a n g o u s t e ' s  
m y o s i n  does  n o t  c o m b i n e  wi th  ac t ins  of v e r t e b r a t e s .  
Myos in  of r abb i t ,  p igeon,  a n d  b o n y  fish c o mb i n e s  wi th  
l a n g o u s t e ' s  ac t in  w i th  t h e  f o r m a t i o n  of a c t o m y o s i n s  
sens ib le  t o  A T P .  

We are grateful to Hoffmann-La Roche Ltd. of Basle for giving 
us an ATP solution in the form of the Na-salt and to the Consiglio 
Nazionale delle Ricerche for the material aid granted for this research. 

M. CIGADA, P .  CITTERIO, S. RANZI, and  L. TosI  

Zoological  L a b o r a t o r y ,  U n i v e r s i t y  of Milan, J u n e  17, 
1948. 

R i a s s u n t o  

I~ poss ib i le  o t t e n e r e  ac tomios ina ,  sensibi le  a t l 'ATP ,  
c o m b i n a n d o  mios ine  e ac t ine  di d iverse  specie  di Ver te -  
b ra t i .  La  mios ina  di a ragos ta ,  pe r  lo m e n o  quale  fin qui  
e s t r a t t a ;  non  si c o m b i n a  con le ac t ine  dei Ver t eb ra t i .  Le 
mios ine  di coniglio,  co lombo  e t e leos teo  si c o m b i n a n o  
con l ' a c t i n a  di a r a g o s t a  f o r m a n d o  u n ' a c t o m i o s i n a  sensi- 
bile a l l 'ATP .  

A n t i g e n s  i n  t h e  E g g  a n d  E a r l y  D e v e l o p m e n t a l  

Stages of the Sea-Urchin 

In  c o n n e c t i o n  w i t h  a more  ex t ens ive  s t u d y  of the  
c h e mi c a l  a n d  phys io log ica l  changes  du r ing  d e v e l o p m e n t  
of t h e  sea -urch in ,  a series of serological  e x p e r i m e n t s  has  
also been  i n i t i a t ed  in o rde r  to  i nves t i ga t e  changes  e v e n t -  
ua l ly  occur ing  in the  serological  p roper t i es .  Specif ic  an t i -  
genie  s t ruc tu re s ,  more  or  less iden t ica l  w i t h  t h o s e  in t h e  
adu l t ,  were  r e c e n t l y  d e m o n s t r a t e d  to  be  p r e s e n t  in t h e  
ear l ies t  s tages  of d e v e l o p m e n t  in t h e  ch ick  b y  SCHECH~- 
MAN~, a n d  in t h e  frog b y  CooPER 2. A v e r y  e x t e n s i v e  
s u r v e y  of t he  l i t e r a tu re  has  been  g iven  b y  the  l a t t e r  
au tho r .  O n t o g e n e t i c  changes  of o rgan-spec i f ic  an t igens  
h a d  earl ier  been  d e m o n s t r a t e d  b y  :BURKE el al. 3, and  
o thers .  

Materials and methods 

The present investigation was performed on unfertilized eggs and 
on the following well-defincd developmental stages of Paracenlrotus 
lividus: 4 hours (32 and 64 cells), 7 hours (about 1 hour before hatch- 
fag), 12 hours (early gastrulation)~ and 48 hours (plutei). Besides 
these stages, 48-hour stages, treated with a mixture of 95 parts sea- 
water and 5 parts lithium chloride solution (isotonic with 32 per 
mille sea-water) during the first 20 hours of development were used 
(strongly vegetalized larwe). In certain controls, unfertilized eggs 
and blastulm of Strongylocentrotus drwbackiensis were also used. The 
material was quickly frozen and dried in this state. 

Rabbit antisera were prepared by successively injecting suspen- 
sions of the material mentioned above. Three rabbits, whose sera had 
been tested before injection, were used for each preparation. Tim 
suspensions were made of finely ground material in 0,9 p.c. sodium 
chloride solution (1:10) and were used immediately after shaking 
vigorously for ~-3 hours. The rabbits received 7 intravenous injec- 
tions of 3 ml of suspension at 2-3 days intervals. The last 4 injections 
were preceded on the previous night by injecting the same amount 
of suspension subcutaneously. All rabbits withstood the whole serie~ 
of injections. The antisera were tested a week after the last injection. 
and when found to be sufficiently strong, the rahbits were tiled to 
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2 R. S. COOPER, J. Exp. Zool. 101, 143 (1946); 107, 397 (1948). 
a V. BVRKE, N. P. SOLLWAN, H. PETERSEN, and R. WEEn, J. 
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death from the carotis the following day. The blood was stored at  room 
temperature for several hours, and then in the refrigerator overnight. 
The sera were collected, centrifuged, filtered in a Seitz-filter ap- 
paratus,  and stored at 00 until use. The entire procedure was carried 
out  under sterile eonditions. 

The antigen solutions were obtained by suspending the dried and 
finely ground material in physiological saline (1 : 10). The suspensions 
were shaken vigorously for ° - 3  hours and centrifuged 1 hour in an 
angle-centrifuge at 5,000 rotations per minute.  The solutions were 
entirely clear or somewhat opalescent and generally slightly coloured. 
After centrifuging, the preparations were dialysed for 24 hours in col- 
lodion bags in the cold against large, frequently changed volumes of 
physiological saline. The #H of these solutions was about 7.5. Only 
freshly prepared solutions were used in the serological experiments. 

For the purpose of standardization, all solutions were diluted to 
the same content of undialysable nitrogen. This  method of course 
is not  quite correct, as the nature  and munber  of the nitrogen-con- 
taining compounds in the solutions are unknown. As a inethod of 
standardization, it  seems however to be justified since the antigenic 
titer in the solutions was always proportional to the nitrogen content. 
Tiffs was even tnle when the solutions were centrifuged for various 
times at 17,000 g before dialysis, or upon filtration through a Seitz- 
filter apparatus.  Thus,  all the s tandard solutions were of approxim- 
ately the same antigenic titer when tested against their homologous 
antisera (see below). 

The presence of antigens in the sea-urchin extracts  was established 
by specific precipitation tests. The different antigen dilutions (0"25 
ml, after dilution with 0.9% saline) were thoroughly mixed with 
0"25 ml of undiluted antiserum in small test tubes, These were kept  
partially immersed in a water ba th  at 870 for 2 hours and then in a 
refrigerator until the following morning. The time of the first visible 
particulation as well as a partieulation after 2 and 04 hours was 
recorded. In  certain ea:ses, ring tests were performed in microtubes; 
0"05 ml antigen dilution was carefully placed over the same amount  
of undiluted antiserum, and a ring formation at  the interface was 
noted after 2 hours at room temperature. In all cases, normal rabbit 
serum plus antigen, antisermn plus 0.9°.0 saline, and, if necessary, 
antiserum plus extract  from unfertilized eggs of Strongylocentrotus 
and antiserum against Slrongylocentrotus eggs plus Paracentrot~s- 
antigen were used as controls. 

Specific absorption experiments were performed by mixing 5-10 
ml antiserum with undiluted antigen extraet  in optimal proportions, 
These were determined by " 'optimal proportion t i t ra t ion" as des- 
cribed by BoYD z of undiluted antiserum with antigen s tandard 
solution. The absorption was carried out with a volume of undiluted 
extract,  containing an amount  of nitrogen corresponding to the 
amount  of "ant igen"-n i t rogen in the optimal tube at titration. The 
vohnne of antigen extract added under these conditions was usually 
equal to or less than  Ill  0 of the volmne of the antiserum used. In  this 
way, large changes in volume with the absorptions could be avoided. 
The mixture  of antiserum-antigen was kept  at room temperature for 
o hours and then at 4 ° for ~4 hours, after which ttle precipitates were 
centrifuged down. After absorption, the antisera were tested by the 
ring tests with different antigen dilutions and with unabsorbed anti- 
sera. In most cases, one absorption was sufficient for complete 
precipitation of the homologous antibodies. In only a few eases, a 
second absorption was necessary, at which i y of the original antigen 
amount  was used. For titrations of the absorbed antisera, the same 
technique was used as described previously. In each tube, a volume 
of absorbed antiserum calculated to correspond to 0"~5 ml of un- 
diluted ant iserum was used. The controls were diluted to the same 
vohlme with 0.9% saline. 

Results 

A s  is  f r e q u e n t l y  f o u n d  in  i m m u n i z a t i o n  e x p e r i m e n t s  
w i t h  e m b r y o n i c  m a t e r i a l ,  t h e  a n t i s e r a  o b t a i n e d  w e r e  of  
r a t h e r  w e a k  t i t e r .  Q u i t e  s a t i s f y i n g  a n d  r a p i d  ( less  t h a n  
15 m i n u t e s )  f l o c c u l a t i o n  r e a c t i o n s  a n d  s t r o n g  r i n g  t e s t s  
c o u l d  h o w e v e r  b e  o b t a i n e d  w i t h  u n d i l u t e d  a n t i s e r a  a n d  
a n t i g e n  s t a n d a r d  s o l u t i o n s .  T h e s e  h a d  b e e n  p r e p a r e d  so  
a s  t o  c a u s e  n o  p r e c i p i t a t i o n s  w h e n  t h e y  w e r e  t e s t e d  i n  
fu l l  c o n c e n t r a t i o n s  (3.0 • 10 -5  ~14 N / m l )  a g a i n s t  h o m o l o g -  
o u s  a n t i s e r a  ( p r e c i p i t a t i o n  i n h i b i t i o n  o w i n g  t o  a n t i g e n  

1 W. C. BOYD, Fundamentals of lmmu~tology (1947, 2 nd edition), 
p. 436 ff. 

e x c e s s ) .  U n d e r  t h e s e  c o n d i t i o n s  n e a r l y  e v e r y  s t a n d a r d  
s o l u t i o n  g a v e  a p r e c i p i t a t i o n  o p t i m u m  ( m o s t  r a p i d  re -  
a c t i o n )  a t  a d i l u t i o n  o f  1 / 1 0 - 1 / 1 5 ,  a n d  t h e  h i g h e s t  d i l u -  
t i o n  a t  w h i c h  a c l e a r  r e a c t i o n  c o u l d  b e  o b t a i n e d  in  2 
h o u r s  w a s  g e n e r a l l y  a t  a b o u t  1/80.  T h u s  i n  s y s t e m a t i c  
e x p e r i m e n t s ,  d i l u t i o n  s e r i e s  w e r e  u s e d  s t a r t i n g  f r o m  t h e  
c o n c e n t r a t e d  s t a n d a r d  s o l u t i o n  o v e r  1/5, 1 /10 ,  1 /15 ,  1 /20 ,  
1 /30  . . . .  u p  t o  1 /100  o r  1 /150 .  U n d i l u t e d  o r  s l i g h t l y  
d i l u t e d  e x t r a c t s ,  i . e . ,  s o l u t i o n s  w i t h  h i g h e r  a n t i g e n  c o n -  
t e n t  t h a n  t h e  s t a n d a r d  s o l u t i o n s ,  w e r e  a l s o  u s e d  in  
c e r t a i n  c a se s ,  e s p e c i a l l y  a f t e r  a b s o r p t i o n .  

C o m p a r a t i v e  e x p e r i m e n t s  w i t h  Paracentrotus a n d  
Strongylocentrotus e x t r a c t s  s h o w e d  a m a r k e d  s p e c i e s  
s p e c i f i c i t y  o f  t h e  a n t i g e n s  i n  o u r  s o l u t i o n s ,  a l t h o u g h  t h u s  
f a r  n o  t r u e  c o m p a r i s o n  o f  t h e  e x t r a c t s  f r o m  t h e  t w o  
g e n e r a  c a n  b e  m a d e .  A n t i s e r a  a g a i n s t ,  e . g . ,  u n f e r t i l i z e d  
Paracentro/us o r  Strongylocentrotus e g g s  h o w e v e r  r e a c t e d  
s l o w l y  a n d  o n l y  w i t h  s l i g h t l y  d i l u t e d  h e t e r o l o g o u s  a n t i -  
g e n  s o l u t i o n s ;  i n h i b i t i o n  p h e n o m e n a  d u e  t o  a n t i g e n i c  
e x c e s s  w e r e  c o m p l e t e l y  l a c k i n g .  W i t h  t h e i r  h o m o l o g o u s  
a n t i g e n s ,  b o t h  a n t i s e r a  r e a c t e d  a s  d e s c r i b e d  a b o v e ,  

N o  c e r t a i n  q u a n t i t a t i v e  s e r o l o g i c a l  d i f f e r e n c e s  b e -  
t w e e n  t h e  e x t r a c t s  f r o m  d i f f e r e n t  d e v e l o p m e n t a l  s t a g e s  
o f  Paracentrotus h a v e  so  f a r  b e e n  f o u n d  w h e n  t e s t e d  w i t h  
a n t i s e r a  a g a i n s t  d i f f e r e n t  s t a g e s .  T h u s  t h e  s a m e  r e s u l t s  
w e r e  o b t a i n e d  t h r o u g h o u t ,  w h e t h e r  a n t i s e r a  a g a i n s t  e g g s ,  
1 2 - h o u r ,  o r  4 8 - h o u r  s t a g e s  w e r e  t e s t e d  w i t h  s t a n d a r d  
s o l u t i o n s  o f  u n f e r t i l i z e d  eggs ,  4-, 12-, 48-,  a n d  L i - t r e a t e d  
4 8 - h o u r  s t a g e s .  T h e  a n t i g e n i c  t i t e r  a n d  o p t i m a l  p r o p o r -  
t i o n  p o i n t  w e r e  a b o u t  t h e  s a m e  i n  a l l  c a s e s .  I t  m u s t  b e  
e m p h a s i z e d  h o w e v e r  t h a t  t h i s  m a t t e r  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  b e f o r e  m o r e  d e f i n i t e  c o n c l u s i o n s  c a n  be  d r a w n .  

I n  a s e r i e s  o f  e x p e r i m e n t s  o n  Paracentrotus m a t e r i a l ,  
d i f f e r e n t  p o r t i o n s  o f  a n t i s e r a  a g a i n s t  4 8 - h o u r  o r  L i -  
t r e a t e d  4 8 - h o u r  s t a g e s  w e r e  a b s o r b e d  w i t h  e x t r a c t s  f r o m  
e i t h e r  u n f e r t i l i z e d  e g g s ,  4-, 12-, 4 8 - h o u r  s t a g e s  o r  L i -  
t r e a t e d  4 8 - h o u r  s t a g e s ,  a n d  p a r t s  of  e v e r y  p o r t i o n  w e r e  
t h e n  t i t r a t e d  w i t h  s t a n d a r d  s o l u t i o n s  o f  u n f e r t i l i z e d  e g g s ,  
4-,  12-,  48- ,  a n d  L i - t r e a t e d  4 8 - h o u r  s t a g e s .  F u r t h e r ,  u n -  
d i l u t e d  o r  s l i g h t l y  d i l u t e d  e x t r a c t s  w e r e  u s e d  fo r  t i t r a -  
t i o n .  T h e  r e s u l t s  h a v e  b e e n  a s s e m b l e d  in  t h e  f o l l o w i n g  
t a b l e  : 

Antiserum against 48-hour, or Li-treated 48-hour stages 

Absorbed with 

Unfer t i l ized  eggs . . 
4-h. 
12-h. 
48-h.  
Li  48-h.  

I Ti trated with 

unfert. 4-h. t2-h. 48-h. 
eggs 

0 0 0 X 
0 0 0 × 
0 0 0 x 
0 0 0 0 
0 0 0 0 

l.i 
48-h. 

0 means clearly negative, x clearly positive reaction, according 
to s tandard conditions as described above. 

T h e  a n t i g e n i c  t i t e r  i n  t h e  s o l u t i o n s  w a s  d i s t i n c t l y  re -  
d u c e d  in  t b e  p o s i t i v e  r e a c t i o n s  a f t e r  a b s o r p t i o n ;  i n -  
h i b i t i o n  d u e  t o  a n t i g e n  e x c e s s  c o u l d  n o  l o n g e r  b e  o b -  
s e r v e d ,  a n d  t h e  s t a n d a r d  s o l u t i o n s  d i d  n o t  r e a c t  a t  a l l  
a t  d i l u t i o n s  h i g h e r  t h a n  1 /20  ( c o m p a r e d  w i t h  1 /80 n o r m -  
a l ly ) .  

I n  a n  i d e n t i c a l  m a n n e r ,  t h e  f o l l o w i n g  t h r e e  s e r i e s  o f  
a b s o r p t i o n  e x p e r i m e n t s  h a v e  f u r t h e r m o r e  b e e n  u n d e r -  
t a k e n .  S o m e  of  t h e  e x p e r i m e n t s  s e r v e d  o n l y  a s  c o n t r o l s .  

(a) P o r t i o n s  o f  a n t i s e r u m  a g a i n s t  7 - h o u r  s t a g e s  w e r e  
a b s o r b e d  w i t h  e i t h e r  u n f e r t i l i z e d  e g g s ,  4-,  I2 - ,  48- ,  o r  
L i - t r e a t e d  4 8 - h o u r  s t a g e s .  
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(b) Antiserum against 12-hour stages: as (a). 
(c) Antiserum against unfertilized eggs: as (a). 
Each preparat ion was t i t ra ted with extracts  and stand- 

ard solutions of unfertilized eggs, 4-, 12-, 48-, and Li- 
t rea ted 48-hour stages. The reaction was negative in all 
these cases. 

Discuss ion  

The results of the experiments indicate tha t  one or 
several molecular species of new specificity occur in 0.9 % 
saline extracts  from 48-hour old _Paracentrotus tarva~. 
This new type of specificity is serologically fairly distinct 
from t h e "  e g g "  antigens which are also present in abund- 
ant  amounts.  These new antigens are not  present at  all, 
or perhaps in only nndetectable quantit ies,  in the cor- 
responding extracts  from unfertilized eggs and earlier 
developmental  stages. In  addition, i t  appears tha t  egg 
extracts  do not contain any precipitin producing anti- 
gens besides those in the extracts  from the later stages 
up to 48-hours development.  A strong synthetic activity,  
giving rise to new extractable antigens of probably 
protein nature, thus seems to s tar t  after the blastula 
stage is passed and the gastrulation i~ initiated. As will 
be remembered, suspensions of the entire sea-urchin 
material  were used for immunization.  Thus if the new 
antigens had been present in appreciable amounts  from 
the beginning, but  in some fraction not extractable by 
0.9 % saline, rabbit  antibodies against them might  have 
been obtained after injecting earlier stages (The possibil- 
i ty  of competi t ion of antigens must  however still be kept 
in mind.). In this connection, it may  be of interest  to 
note tha t  the ext rac tabi l i ty  of protein-nitrogen is greater 
irt unfertilized eggs than in later stages. The protein- 
nitrogen content  of 0.9% saline extracts  from 48-hour 
old Paracentrotus  plutei is thus 19 % of the total  nitrogen, 
whereas the corresponding value from unfertilized eggs 
is 27 % (GlYsTAFSON, unpublished). The still speculative 
question of whether  single molecular structures or single 
molecules of the " n e w "  type already exist in the un- 
fertilized egg cannot  of course b'e answered on the basis 
of an investigation of this kind. 

Li- treated 48-hour stages were used in order to de- 
termine if the very  strong effect this t rea tment  has on 
the formation of the organs, on the respiration, etc., 
would also manifest  itself in inhibiting the synthesis of 
certain antigenic cell compounds. Morphologically, these 
48-hour stages are distinguished by a pronounced vege- 
tal ization; they chiefly consist of a small ectodermic 
vesicle, a t tached to a strongly increased exo-gastrulated 
entoderm. The results of our absorption experiments 
however show tha t  no difference between the antigen- 
consti tution of extracts from Li- t reated and normal 48- 
hour stages seems to exist. 

A far ther  investigation of the qual i ta t ive and quanti-  
t a t ive  serological properties of our solutions could not 
be performed owing to lack of sea-urchin material.  This 
was also the chief hindrance for a further  s tudy of the 
functional and structural  significance of the antigens 
described above. Such experiments,  which migM be of 
great  interest, will be undertaken later. 

P. PERLMANN and T. GUSTAFSON 

VCenner-Gren's Ins t i tu te  for Exper imenta l  Biology, 
Univers i ty  of Stockholm (Sweden), September 11, 1948. 

Zusamrne  n/ assu ng 

Eier des Seeigels Paracentrotus  l i v idus  wurden in un- 
befruchte tem Zustand und in verschiedenen Entwick-  
lungsstadien gefroren, vakuumgetrocknet ,  rein zer- 
rieben und mit  0,9%iger Kochsalzldsung extrahiert .  

I)iese Produkte  wurden als Suspensionen Kaninchen 
injiziert  und damit  Immunsera  erhalten, in denen spe- 
zifische Antikbrper  mit  Hilfe der Pr~cipit inreaktion 
nachzuweisen waren. Als Antigenldsungen dienten 
klare, dialysierte Zentrifugate der Ext rakte .  

Mit spezifiseher Adsorption konnte folgendes fest- 
gestellt  werden: In  den Ex t rak ten  yon 48 Stunden 
al ten Larven (Plutei) ist eine Antigenfrakt ion vor- 
handen, die in friiheren Stadien noch fehlt. Sie wird 
offenbar yon der Seeigelzelle erst nach vol lendetem 
Blastulastadium und nach begonnener Gastrulat ion in 
grdl3erer Menge gebildet, Ex t r ak te  yon 48 Stunden 
al ten Larven,  die durch Li th iumbehandlung stark vege- 
t a t iv ie r t  waren, unterschieden sich in ihrer serologi- 
schen Konst i tu t ion anscheinend nicht  yon denen 
norlnaler Plntei.  

The Effect of S treptomyc in  on T i s sue  Cultures 

Streptomycin  isolated by ~,VAKS~IAN 1 from Act ino-  
myces  griseus is next  to penicillin the most impor tant  of 
the antibiotics thus far investigated. Like penicillin it is 
administered in large doses and therefore it  is of some 
interest  to investigate its direct influence on the cells. 
Exper iments  with different preparations of penicillin 
showed toxic action on mitosis which was due presum- 
ably to impurities present in the preparation. (Pure peni- 
cillin G was practically harmless for cellsL) I-IEIL~IAN 3 
tested several preparations of s t reptomycin on cultures 
of rabbi t ' s  spleen and found a very low toxici ty  for 
wandering cel]s as well as for fibroblasts. She measured 
only the growth of the cultures and did not  take into 
account  the direct influence on mitosis. BARSKI 4 found 
no effect in the case of 50-100 S-units/cc of s trepto-  
mycin in tissue explants of ra t ' s  lung. 

In  our experiments  the action of s t reptomycin  was 
tested on the explants from the heart,  aorta, and frontal  
bone of the chick embryo. The tissue was cul t iva ted  by 
the usual hanging drop method in a medium composed 
of one drop of fowl-plasma and of one drop of chick- 
embryo extract .  In one series of cultures s t reptomycin 
was added directly to the medium. The growth of cul- 
tures was measured and after 48 hours the tissue was 
fixed and stained with Ehrlich hematoxylin.  In another  
series the normal growing cultures were opened after 24 
hours'  incubation and the hollow in the slide was filled 
with the solution of s t reptomycin so tha t  the cells were 
in direct contact  with the solution. After  being waxed 
they were returned to the incubator.  After 10 hours'  
contact  the cultures were fixed and stained. Strepto- 
mycin used in our experiments was a pure crystall ine 
sample:  St reptomycin (sulphate) Cut ter  Laboratory,  
California U.S.A. The solutions were diluted with Tyrode 
and kept  in the refrigerator at  +2°C. A control with 
Tyrode was run for each series of s t reptomycin cultures. 
In the exper iment  180 cultures were invest igated and 
10,200 mitosis were examined.  The mitosis were analyscd 
according to v. MdLLENDORF ~ and the following results 
were obtained:  

No toxic influence could be seen when 25 S-units/cc 
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