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d i n g u n g e n  G l u t a m i n  als C i t r u l l i n b i l d n e r  ~v i rk samer  is t  
als G l u t a m i n s / i u r e  p lus  A m m o n i u m s a l z .  W i r  w e r d e n  
diese V e r s u c h e  a n  a n d e r e r  Stel le  aus f i i h r l i ch  b e s p r e c h e n  
u n d  d o r t  a u c h  die E i n z e l h e i t e n  dex V e r s u c h s a n o r d n u n g  
u n d  de r  B e s t i m m u n g s m e t h o d e n  m i t t e i l e n .  

I m  H i n b l i c k  a u f  die e l ek t ive  F i t r b b a r k e i t  de r  Mi to-  
c h o n d r i e n  d u r c h  J a n u s g r f i n  ( D i m e t h y l - 2 , 7 - p h e n y l - 1 0 -  
a m i n o  - 3 - [ ( d i m e t h y ] a m i n o )  - 4 '  - benzo lazo ]  - 6 - p h e n a z o  - 
n ium-10-ch lo r id )  h a b e n  wir  u n t e r s u c h t ,  ob  die C i t ru l l in -  
s y n t h e s e  d u r c h  d iesen  F a r b s t o f f  g e h e m m t  wird .  Das  i s t  
in der  T a t  s c h o n  be i  K o n z e n t r a t i o n e n  de r  Gr6Benord -  
n u n g  10 -5 b is  10 =e M o l d e r  Fal l .  Die  M i t o c h o n d r i e n -  
s u s p e n s i o n  b i n d e t  d e n  F a r b s t o f f  a u B e r o r d e n t l i c h  fest .  
N a c h  F i i l lung  de r  S u s p e n s i o n  m i t  T r i ch lo res s igs~ure  er- 
h~ l t  m a n  bei  k l e inen  F a r b s t o f f k o n z e n t r a t i o n e n  (z. B.  b is  
1 ,6 .  10-~ Mol) v611ig fa rb lose  f i b e r s t e h e n d e  L 6 s u n g e n .  
E s  h a t  s ich n u n  gezeigt ,  d a b  die H e m m u n g  d u t c h  den  
F a r b s t o f f  p r a k t i s c h  v o l l s t ~ n d i g  ist ,  w e n n  m a n  so viel  
J a n u s g r t i n  zuse tz t ,  d a b  m a n  n a c h  de r  F ~ l l u n g  de r  Sus-  
p e n s i o n  d u t c h  Tr i ch lo re s s ig s~ure  ge rade  eine s c h w a c h -  
gefXrbte  i i b e r s t e h e n d e  LOsung e rh~l t .  M a n  k a n n  a n n e h -  
men ,  d a b  in  d i e s e m  Fa l l  die M i t o c h o n d r i e n  m i t  d e m  
F a r b s t o f f  <~gesXttigt~ s ind.  Mi t  a b n e h m e n d e r  K o n z e n -  
t r a t i o n  des  F a r b s t o f f s  n i m m t  a u c h  die H e m m u n g  ab.  
M a n  erhfi l t ,  w e n n  m a n  die Aktivit~Lt des  S y s t e m s  gegen  
d e n  L o g a r i t h m u s  de r  F a r b s t o f f k o n z e n t r a t i o n  auftri~gt,  
d ie  K u r v e n  in A b b .  3, die den  t y p i s c h e n  S - f6 rmigen  Ver -  
l au f  v o n  D i s s o z i a t i o n s k u r v e n  e r k e n n e n  lassen.  W e n n  m a n  
die Akt iv i t i~ t  des F e r m e n t s  als MaB fiir d e n  ~ Si~t t igungs-  
g r a d ,  de r  M i t o c h o n d r i e n  m i t  d e m  F a r b s t o f f  a n n i m m t ,  
k a n n  m a n  aus  d iesen  K u r v e n  ab lesen ,  d a b  die M i t o c h o n -  
d r i e n  be i  e ine r  K o n z e n t r a t i o n  des  J a n u s g r i i n s  y o n  e t w a  
5 - 10 -~ Mol zu r  H~ilfte ~,gesAttigt,  s ind.  W i t  b e t r a c h t e n  
da s  P a r a l l e l g e h e n  y o n  F e r m e n t h e m m u n g  u n d  e l e k t i v e r  
F a r b s t o f f b i n d u n g  d u r c h  die M i t o c h o n d r i e n  als we i t e re  
S t f i t ze  fiir u n s e r e  A n n a h m e ,  d a b  die S y n t h e s e  in d e n  
M i t o c h o n d r i e n  s t a t t f i n d e t .  Die  K u r v e n  zeigen,  d a b  die 
S y n t h e s e  i m  g l u t a m i n s ~ u r e h a l t i g e n  S y s t e m  s t i i rke r  ge- 
h e m m t  w i rd  als  i m  g l u t a m i n h a l t i g e n .  A u c h  in d ieser  T a t -  
s ache  sp iege l t  s ich eine gewisse U b e r l e g e n h e i t  des  Glu t -  
a m i n s  als C i t ru l l i nb i l dne r .  13ber die W i r k u n g s a r t  des  Ja -  
n u s g r i i n s  k 6 n n e n  w i t  n i c h t s  aussagen .  

U n s e r e  V e r s u c h e  we i sen  e r n e u t  a u f  die grot3e B e d e u -  
t u n g  de r  M i t o c h o n d r i e n  ftir die c h e m i s c h e n  U m s e t z u n -  
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Abb. 3. Hemmung der Citrullinsynthese durch Janusgriin. (Versuchs- 
bedingungen siehe Abb. 2). Glutamins~iure, Glutamin: 50 #Mol pro 
Ansatz. Abszisse: Konzentration des Farbstoffes in k~Mollcm 3. Ordi- 
nate: Citrullinbildung in y. O Glutamins~iure + NH4C1. ~ Glut- 
amin ohne Zusatz. Die Punkte links auBen geben die Citrullinbil- 
dung ohne Farbstoffzusatz. Die schraffierte Fl~iche bezeichnet den 
Konzentrationsbereich des Farbstoffs, in welchem die fiberstehende 
L~ung nach F~llung der Suspension mit Triehloressigs~iure geffirbt 
erscheint, in welchem also die Mitochondrien nicht mehr allen Farb- 

stoff zu binden vermSgc{l. 

gen  in  de r  Zelle h in .  SCHNEIDER 1 u n d  HOGEBOOM u n d  
M i t a r b e i t e r  2'a h a b e n  nachgewiesen ,  d a b  w i c h t i g e  Resp i r a -  
t i o n s f e r m e n t e ,  S u c c i n o x y d a s e  u n d  Z y t o c h r o m o x y d a s e ,  
in  den  M i t o c h o n d r i e n  angehXuf t  s ind.  E s  sche in t ,  dal3 die 
g e s a m t e  S u c c i n o x y d a s e  de r  Leberze l le  s ich  in  den  Mi to-  
c h o n d r i e n  v o r f i n d e t  2. Die D a r s t e l l u n g s m e t h o d e  y o n  
GREEN, LOOMIS u n d  AUERBACH 4 ffir die ,cZyklophorase~ 
aus  Niere ,  das  F e r m e n t s y s t e m ,  welches  P y r u v a t  n a c h  
d e m  T r i c a r b o n s ~ u r e z y k l u s  o x y d i e r t ,  IXBt v e r m u t e n ,  d a b  
a u c h  dieses  S y s t e m  M i t o c h o n d r i e n  als w e s e n t l i c h e n  Be-  
s t a n d t e i l  en th / i l t .  N e u e r d i n g s  t e i l en  a u c h  LEHNINGER 
u n d  KENNEDY 5 B e o b a c h t u n g e n  mi t ,  die d a r a u f  sch l ieBen  
lassen,  d a b  die F e r m e n t e  de r  F e t t s S u r e o x y d a t i o n  e b e n -  
fal ls  in  den  M i t o c h o n d r i e n  loka l i s i e r t  s ind.  

Diese Arbeit wurde mit Hilfe der Fritz-Hoffmann-La-Roche- 
Stiftung zur FSrderung wissenschaftlicher Arbeitsgemeinschaftcn in 
der Schweiz ausgeffihrt, der wir unseren besten Dank aussprechen. 

F. LEUTHARDT u n d  A. F. I~If3LLER 

Physiologisch-chemisches Institut der UniversitAt Zti- 
rich, den 22. September 1948. 

S u m m a r y  

B y  d i f f e r en t i a l  c e n t r i f u g a t i o n  of r a t - l i v e r  h o m o g e n a t e s  
p r e p a r e d  in  i so ton ic  so lu t i ons  of m a n n i t o l  i t  is poss ib le  
to  o b t a i n  m i t o c h o n d r i a  in  s u s p e n s i o n s  t h a t  are  ap-  
p a r e n t l y  free f rom o t h e r  ce l lu lar  c o m p o n e n t s .  Our  pre-  
p a r a t i o n  c o n t a i n s  all  of t h e  e n z y m e s  r e spons ib l e  for  t h e  
c o n v e r s i o n  of o r n i t h i n e  to  c i t ru l l i ne  w i t h  g l u t a m i c  ac id  
a n d  a m m o n i u m  or  g l u t a m i n e .  T h e  s y n t h e s i s  is s t r o n g l y  
i n h i b i t e d  b y  J a n u s  green,  w h i c h  is a specif ic  v i t a l  s t a i n  
for  m i t o c h o n d r i a .  

1 XV. C. SCHNEIDER, J. Biol. Chem. 165, 585 (1946). 
G. H. HOGEBOOM, W.C. SCHNEIDER und G.E. PALLADE, J. Biol. 

Chem. 172, 619 (1948). 
n G. H. HooEI~ooM, A. CLAUI)E und R. D. HOTCHKISS, J. Biol. 

Chem. 165, 615 (1946). 
4 D. E. GREEN, W.F.  Looms und V. H. AUERBACH, J. Biol. 

Chem. 172, 389 (1948). 
5 A. L. LEHNINOER und E. P. KENNEDY, Fed. Proc. 7, 166 (1948). 

O n  t h e  Z o o l o g i c a l  S p e c i f i c i t y  o f  M y o s i n  a n d  A c t i n  

T h e  pos s ib i l i t y  of u n i o n  of SZENT-G¥ORGYI'S m y o s i n  
a n d  a c t i n  ( f o r m a t i o n  of a c t o m y o s i n l ) ,  t a k e n  f r o m  dif- 
f e r e n t  zoological  species  ~, is e x a m i n e d .  T h e  p r e s e n t  re- 
s e a r c h  was  done  to  i n v e s t i g a t e  t h e  zoological  spec i f ic i ty  
of p r o t e i n s  e x t r a c t e d  f rom muscles .  

T h e  pos s ib i l i t y  of c o m b i n i n g  m y o s i n  a n d  a c t i n  ex- 
t r a c t e d  f rom d i f f e r e n t  musc les  of t he  s a m e  a n i m a l  h a d  
a l r e a d y  b e e n  d e m o n s t r a t e d  b y  R 6 z s n ' s  3 r e sea rches .  I n  
p r e l i m i n a r y  r e sea rches  we u n i t e d  m y o s i n  w i t h  ac t in ,  t h e  
l a t t e r  was  s t o r e d  for  m o r e  t h a n  t h r e e  weeks  in  a re- 
f r i g e r a t o r  a f t e r  t r e a t m e n t  w i t h  a c e t o n e  a n d  a f t e r  d ry ing .  
W e  e x t r a c t e d  also WEBER a n d  EDSALL'S m y o s i n  (SzENT- 
G¥ORGYI'S a c t o m y o s i n )  f rom t h e  musc les  of Pal inurus  
vulgaris L. a n d  f r o m  t h e  foot  of Hel ix  pomat ia  L. Hel ix ' s  
ac~omyos in  was  n o t  c o m p l e t e l y  f ree  f r o m  m u c u s .  These  
a c t o m y o s i n s  m a y  b o t h  be  pu l l ed  in  t h r e a d s ,  fo l lowing  
WEBER'S m e t h o d  4. W i t h  a d d i t i o n  of a d e n o s i n e  t r i p h o s -  

x According to SZENT-GY(JRGYI actomyosin is formed through 
the union of myosin and actin: A. SZENT-GvOR6YI, Chemistry o/ 
muscular contractio~ (Aceadcmic Press, New York, 1947). 

2 The chemical compositions of the actomyosins of different zoo- 
logical species arc reported in: K. BAILEY, Adv. in Prot. Chem. 1, 
289 (1944). 

a ~ .  R6ZSA, uupublished, quoted after SZENT-GV6RC'~I (1947). 
4 H. H. WEBER, Naturwiss. Z7, 33 (1939). 



[15. XII. 1948] Kurze Mitteilungen - Brief Reports 481 

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-  

x A. SZENT-GY6RGYI, Studies Inst. Medical Chem. Univ. Szegcd 
1, 17 (1942). 

A. SZENV:-GyO~GW, Chemistry o/musculaecontraction (Academic 
Prcss, New York~ 1947). 

s S. RA~zb Boll. Soc. Ital. Biol. sper. 24 (1948). 
4 Unpublished electron mierographs show that solutions of acto- 

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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