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less a c t i v i t y  t h a n  t h e  g r a n u l e s  i so l a t ed  f r o m  t h e m .  T h e  
p r e t r e a t m e n t  of t h e  l y o p h i l e d  p o w d e r  w i t h  e t h e r -  
p e t r o l e u m  e t h e r  e x t r a c t i o n  before  it  w a s  s u s p e n d e d  in 
w a t e r  s e e m e d  to  y ie ld  h i g h e r  a c t i v i t i e s  t h a n  w h e n  t h e  
p o w d e r  is u sed  u n t r e a t e d .  T h i s  e x t r a c t i o n  r e m o v e d  a 
c o n s i d e r a b l e  p o r t i o n  of t h e  egg  p i g m e n t  w h i c h  is con-  
t a i n e d  a l m o s t  e n t i r e l y  in  s o m e  of t h e  g r a n u l e s .  E t h e r  
e x t r a c t i o n  is t h o u g h t  to  a l low b e t t e r  w e t t i n g  of  t h e  
g r a n u l a r  m a t e r i a l  a n d  h e n c e  a h i g h e r  a p p a r e n t  a p y r a s e  
a c t i v i t y .  

Discussion. Since apyrase appears, at least to some extent in 
many different fractions of the egg, one has the impression that 
present methods of separation are not satisfactory for removing 
preferentially this enzyme, or else that it is a widely distributed 
substance adsorbed to many proteins. The fact that in the frog 1 
there are 3 protein fractions giving reasonable apyrase activities, and 
that in other experiments ~ apyrase activity is not separated into a 
single fraction are in generat accord with the present experiments. In 
this connection, experiments by RtJNNST~OM a indicate that the 
unfertilized egg has an appreciable amount of ATP normally present. 
There is no reason to suppose that this substance is not uniformly 
distributed throughout the egg, hence it is necessary to suppose that 
such apyrase as is present is in some way "inactive". The experiments 
of CEN.~AMO and MONTELLO 4 show that upon cytolysis sea-urchin 
eggs give an acid reaction which can quantitatively be equated to 
ATP breakdown. The question then arises as to whether some of the 
observed apyrase activity can be ascribed to the "activation" of the 
enzyme during the chemical treatment of the egg materials. At any 
rate, since chemical treatments of fertilized and unfertilized eggs 
were the same the observed differences in apyrase activity can be 
considered real. 

It is difficult to evaluate the possibility of utilization of ATP by 
the fertilized egg as far too little is known about the chemical 
processes taking place. Evidence has been presented that in the 
developing frog egg z ATPis broken down under anaerobic conditions, 
and is resynthesized under aerobic conditions, Both of these reactions 
take place while there is considerable apyrase activity in the cell. 
Since the ATP concentration in the egg after fertilization tends to 
remain constant, if we grant an increased apyrase activity it must 
follow that the synthetic activities responsible for the production of 
ATP are increased proportionally with the increase in apyrase °. 

I am indebted to Prof. R. DoHR~ for the use of the facilities of 
the Zoological Station, to Dr. A. MONRO'Z for much valuable advice, 
and to Prof. J. RUNNSTROM for reading the manuscript.  
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~ b e r  d i e  E i n w i r k u n g  v o n  U l t r a s c h a l l  

a u f  G e l e n k f l i i s s i g k e i t  

Die  h o h e  V i s k o s i t ~ t  d e r  Ge lenkf l i i s s igke i t  i s t  h a u p t -  
s~ichlich d u t c h  i h r e n  G e h a l t  a n  Hya lu rons /~u re ,  e ine r  
h o c h m o l e k u l a r e n  P o l y s a c c h a r i d s X u r e ,  b e d i n g t L  E n z y -  
m a t i s c h e  o d e r  re in  c h e m i s c h e  Vorg~inge, die d e p o l y m e r i -  
s i e r e n d  wi rken ,  v e r m i n d e r n  die Viskosi t~t t  v o n  H y a l u r o n -  
s i i u r e l 6 s u n g e n  2. W i r  h a b e n  d e n  Einflul3 y o n  U l t r a s c h a l l  
a u f  die Viskosi t~. t  v o n  K n i e g e l e n k p u n k t a t e n  u n d  y o n  
H y a l u r o n s X u r e l 6 s u n g e n  a u s  G l a s k 6 r p e r  u n t e r s u c h t .  Die  
Ge lenk f l t i s s i gke i t en  w u r d e n  a u B e r d e m  i m  E l e k t r o -  
p h o r e s e v e r s u c h  geprf i f t .  

D ie  B e s c h a l l u n g  d e r  L S s u n g e n  er fo lg te  (ohne  A u s -  
schlul3 v o n  L u f t )  in  g e w 6 h n l i c h e n  Reagenzgl~isern .  Die  
G1/iser t a u c h t e n  in "ein m i t  W a s s e r  gef i i l l tes  u n d  y o n  
a u g e n  gek i ih l t e s  Gef~g ,  d i s  d e m  S c h a l l k o p f  a u f g e s e t z t  
w u r d e .  Die  yore  Q u a r z  (10 c m  2) a b g e g e b e n e  Schal l -  
ene rg i e  b e t r u g  55 ~,V ( g e m e s s e n  in W~asser), die Fre-  
q u e n z  800 k H z .  Die  V i s k o s i t ~ i t s m e s s u n g e n  w u r d e n  m i t  
e i n e m  V i s k o s i m e t e r  n a c h  OSTWALD bei 37 ° C g e m a c h t .  
Die  (rohen) H y a l u r o n s A u r e l 6 s u n g e n  w u r d e n  a u s  f i l t r ier-  
t e n  R i n d e r g l a s k S r p e r n  n a c h  F / i l lung  m i t  A l k o h o l  er- 
h a r e m  
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Z u s a m  men]assung  

Sowohl  b e f r u c h t e t e  als a u c h  n i c h t  b e f r u c h t e t e  Seeigel- 
eier  e n t h a l t e n  a l l e m  A n s c h e i n  n a c h  a k t i v e  A p y r a s e  Die 
Ak t iv i t i i t  s c h e i n t  in  d e r  H a u p t s a c h e  in d e n  k 6 r n i g e n  
Tei len  des  P r o t o p l a s m a s  loka l i s i e r t  zu sein.  Gte ich  n a c h  
der  B e f r u c h t u n g  s t e i g t  die g e s a m t e  A p y r a s e a k t i v i t ~ t  
de r  E ie r  an .  D iese  g e s t e i g e r t e  E n z y m t / i t i g k e i t  f i n d e t  
s ich  "wiede rum haup t s~ ich l i ch  in  d e n  Z e l l k 6 r n c h e n .  D a s  
VerhbAtnis  z w i s c h e n  A p y r a s e a k t i v i t / i t  u n d  Energ ie -  
b e d a r I  w ~ h r e n d  de r  E n t w i c k l u n g  wi rd  u n t e r s u c h t .  
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Die  E i n w i r k u n g  y o n  U l t r a s c h a l l  f i ih r t  zu e ine r  be- 
t r / i ch t l i chen  A b n a h m e  der  Viskosi t~i t  der  Ge lenk-  
f l f iss igkei t .  I n  de r  Tabe l l e  s i n d  die E r g e b n i s s e  v o n  Ver-  
s u c h e n  m i t  drei  G e l e n k p u n k t a t e n  v e r s c h i e d e n  h o h e r  
V i s k o s i t ~ t  a u f g e f f i h r t .  N a c h  e ine r  B e s c h a l l u n g s d a u e r  
v o n  z e h n  M i n u t e n  i s t  die Viskos i t / i t  in V e r s u c h  I a u f  

°/ in V e r s u c h  I I  a u f  43 % u n d  in V e r s u e h  I I I  (in d e m  21 zo, 
e t w a s  d ickere  Reagenzgl i~ser  v e r w e n d e t  w u r d e n )  a u f  
67 % d e r  Viskos i t l i t  der  u n b e s c h a l l t e n  P r o b e  g e s u n k e n .  
Die a u s  G l a s k S r p e r  g e w o n n e n e n  H y a l u r o n s / i u r e l 6 s u n g e n ,  
die n u r  s e h r  ge r inge  P r o t e i n m e n g e n  e n t h a l t e n ,  ze igen 
n a c h  der  B e s c h a l l u n g  eben fa l l s  e ine  b e d e u t e n d e  Viskos i -  
t ~ t s a b n a h m e .  

W i i h r e n d  de r  B e s c h a l l u n g  s t e i g t  die T e m p e r a t u r  de r  
V e r s u c h s l 6 s u n g  a u f  m a x i m a l  43 ° C. F i i n f z e h n  M i n u t e n  
l a n g e s  E r w ~ r m e n  y o n  Ge lenkf l t i s s igke i t  bei 4 4 - 4 6  ° C 
b e w i r k t  j e d o c h  ke ine  E r n i e d r i g u n g  ( sonde rn  s o g a r  e ine  
E r h 6 h u n g )  de r  Viskosit~it .  

a Vgl. K.MEYER, Physiol. Rev. '.'7, 335 (1947). - Cm RACAN und 
K.M~:V~R, J. Clin. Invest. 28, 56 (1949), 

Literatur siehe: I.. HAHN, Fermentforschung 17, -t17 (1944). 
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H y a l u r o n s ~ u r e  1/iBt s ich  in  de r  Ge lenkf l i i s s igke i t  
e l e k t r o p h o r e t i s c h  n a c h w e i s e n l , h  Die  in  d e n  E l e k t r o p h o -  
r e s e d i a g r a m m e n  v o n  G e l e n k p u n k t a t e n  a u f t r e t e n d e  
, H y a l u r o n s ~ u r e z a c k e ~  (vgl. Abb .  1) i s t  in  den  m i t  be-  
s c h a l l t e n  P r o b e n  e r h a l t e n e n  D i a g r a m m e n  d e u t l i c h  re- 
duz ie r t ,  e b e n s o  die n a h e  de r  A l b u m i n g r e n z s c h i c h t  wan -  
d e r n d e  K o m p o n e n t e  (Abb.  2). E i n  ~hn l i ches  D i a g r a m m  
l ie fe r t  die Ge lenkf l t i s s igke i t  n a c h  E i n w i r k u n g  y o n  
H o d e n e x t r a k t  * ( H y a l u r o n i d a s e ) .  Die  b i s h e r i g e n  E l e k t r o -  

Abb. I. Kniepunktat M, nicht beschallt. 

Abb.'2. Kniepunktat M, 10 Minuten lang beschallt. 
Elektrophoresediagramme (absteigende Grenzschlchten) yon Knie- 

punktaten in Oxalat-Veronal-Acetatpuffer (PH 8.6, /"  0,1). 

p h o r e s e v e r s u c h e  l a s sen  n o c h  ke ine  m i t  S i c h e r h e i t  au f  
die U t t r a s e h a l l e i n w i r k u n g  zu b e z i e h e n d e  V e r g n d e r u n g  
de r  P r o t e i n e  d e r  Ge lenMIf i s s igke i t  e r k e n n e n .  I n  e in igen  
P r o b e n  is t  n a e h  de r  B e s c h a l l u n g  e ine  ge r inge  Z a h l  y o n  
Eiwei l3f l6ckchen zu b e o b a e h t e n .  

H y a l u r o n s ~ u r e  w i r d  d u r c h  U l t r a s e h a l l  o f f e n b a r  de-  
p o l y m e r i s i e r t  s. !~ber  d e n  M e c h a n i s m u s  dieses V o r g a n g e s  
u n d  die d a b e i  aus  H y a l u r o n s ~ u r e  e n t s t e h e n d e n  P r o d u k t e  
soil  n a c h  w e i t e r e n  U n t e r s u c h u n g e n  b e r i c h t e t  werden .  

W.  HUNZINGER, H.  S/JLLMANN u n d  G. VIOLLIER 

Eiwe i l31abora to r ium de r  M e d i z i n i s c h e n  Kl in ik ,  Ch i ru r -  
g ische  K l i n i k  u n d  I n s t i t u t  ffir p h y s i k a l i s c h e  T h e r a p i e  
de r  Univers i t~ i t  Basel ,  d e n  30. A u g u s t  1949. 

S u m m a r y  

T h e  v i s cos i t y  of s y n o v i M  f lu ids  a n d  h y a l u r o n i c  ac id  
so lu t ions ,  o b t a i n e d  f r o m  v i t r e o u s  h u m o u r ,  are  lowered  
b y  u l t r a s o n i c  v i b r a t i o n s .  E l e c t r o p h o r e t i c  ana lys i s  
r evea l s  t h a t  t h e  c o n t e n t  of h y a l u r o n i c  ac id  in t h e s e  
u l t r a s o n i c a l l y  t r e a t e d  so lu t i ons  is d i m i n i s h e d .  

I G. BLIx, Acta physiol. Scand. 1, 29 (1940). - L.HEssELVXK, 
Acta reed. Stand. 105, 153 (1940). 

2 0 .  SCHf~RCH, G.VIOLLIER und H, SI~LLMANN, Holy. physiol. 
acta 7, C 23 (1948). 

3 0ber  die Depolymerisatioa yon anderen hochmolekularen 
Stoffen vgt, A. SzA~AY, Z. physik. Ch. (A) 16d, 234 (1933). -- E. 
TmEM~, Physik. Z. 39, 384 (1938).- G. Scl~mD und O. RoMMEL, Z. 
physik. Ch. (A) 185, 97 (1939); Physik. Z. 41, 326 (1940).- H. GOHR 
und TmW~DEKtND, Klin. Wschr. 19, `25 {1940). 

D e r  E i n f l u B  v o n  J o d c a s e i n p r i i p a r a t e n  
a u f  d e n  S a u e r s t o f f v e r b r a u c h  d e r  L a r v e n  y o n  

Xenopus laevis DAUDIN x 

Es i s t  s c h o n  se i t  l a n g e m  b e k a n n t ,  d a b  Sch i ldd r i i s en -  
pu lve r ,  T h y r o x i n  u n d  a n c h  t h y r o x i n h a l t i g e  S u b s t a n z e n ,  
wie  J o d c a s e i n p r ~ p a r a t e ,  die M e t a m o r p h o s e p r o z e s s e  in 
A m p h i b i e n l a r v e n  bee in f lussen .  Auf  diese E r s c h e i n u n g e n  
huber t  DI~AN:ESLY u n d  PARKES 2 i h r e n  ~Vorde rbe in -  
d u r c h b r u c h t e s t ~ ,  zu r  B e s t i m m u n g  des  T h y r o x i n g e h a l t s  
v e r s c h i e d e n e r  S u b s t a n z e n  geg r i i nde t .  

Diese  M e t h o d e  b e r u h t  also a u f  d e n  yon  d e m  T h y r o x i n  
b e w i r k t e n  ~uBeren  m o r p h o l o g i s c h e n  ~ n d e r u n g e n .  

Es  e r g a b  sich aus  e ine r  A r b e i t  y o n  TUCHMANN- 
DUPLESSIS 3, d a g  eine E i c h u n g s m e t h o d e ,  b e r u h e n d  au I  
h i s t o l o g i s c h e n  V e r / i n d e r u n g e n  in d e n  Sch i ldd r t i s en  de r  
b e h a n d e l t e n  Ve r suchs t i e r e ,  n i c h t  b r a u c h b a r  war .  

\ ¥ i r  h o f f t e n  n u n ,  m i t t e l s  e ines d r i t t e n  K r i t e r i u m s ,  
nXml ich  de r  ~ n d e r u n g e n  i m  M e t a b o l i s m u s ,  g e m e s s e n  a m  
S a u e r s t o f f v e r b r a u c h  t ier  L a r v e n  e ine  e m p f i n d l i c h e  
q u a n t i t a t i v e  E i c h u n g s m e t h o d e  a u s a r b e i t e n  zu k 6 n n e n .  

S e l b s t v e r s t A n d l i c h  s ind  die g e n a u e r e n  B e z i e h u n g e n  
zwi schen  d e r  i n d u z i e r t e n  M e t a m o r p h o s e  u n d  den  )~nde- 
r u n g e n  im M e t a b o l i s m u s  de r  L a r v e n  h i e r  yon  groBer  Be-  
d e u t u n g .  

T r o t z  de r  v ie len  U n t e r s u c h u n g e n  h e r r s c h t  au f  d i e s e m  
G e b i e t  ke ine  E i n i g k e i t  u n t e r  d e n  v e r s e h i e d e n e n  A u t o r e n .  
IJHLENHUTH 4 Z.t~. b e t r a c h t e t  die M e t a m o r p h o s e  n a c h  
T h y r e o i d b e h a n d l u n g  s i s  Fo lge  e ines  g e s t e i g e r t e n  M e t a -  
bo l i smus .  ETKIN 6 a n d e r s e i t s  zeigte ,  d a b  de r  y o n  f r f ihe ren  
A u t o r e n  v ie l fach  h e r b e i g e f i i h r t e  G e w i c h t s v e r l u s t  n i c h t  
als Beweis  ffir S t o f f w e c h s e l X n d e r u n g e n  g e l t e n  dar f ,  son-  
d e r n  n u r  a u f  W a s s e r v e r l u s t  u n d  L e e r u n g  des  D a r m s  
b e r u h t .  

W a s  die ] ~ n d e r u n g e n  i m  M e t a b o l i s m u s  yon  m i t  
Sch i ldd r i i s en  b e h a n d e l t e n  A m p h i b i e n l a r v e n  a n b e l a n g t ,  
w e r d e n  zur  H a u p t s a c h e  die f o l g e n d e n  zwei A n s i c h t e n  
v e r t r e t e n .  

GROEBBELG 6, ABELIN u n d  SCHEINFINKEL 7 u n d  HI~;LFF s 
f a n d e n  e inen  g e s t e i g e r t e n  S a u e r s t o f f v e r b r a u c h .  

ETKIN k o n n t e  ke ine  ~_nderungen  im Saue r s to f f -  
v e r b r a u e h  de r  b e h a n d e l t e n  L a r v e n  fes t s t e l t en ,  

I n  u n s e r e n  e igenen  E x p e r i m e n t e n  h a b e n  wi r  d a r u n l  
i m m e r  m i t  j u n g e n  n o c h  we l t  yon  d e r  M e t a m o r p h o s e  e n t -  
f e r n t e n  L a r v e n  g e a r b e i t e t ,  so d a b  A b w e i c h u n g e n  im 
n o r m a l e n  M e t a b o l i s m n s ,  die die M e t a m o r p h o s e  zweifel-  
los h e r v o r r u f t ,  n i c h t  s t 6 r e n d  e i n w i r k e n  k o n n t e n .  

M ethoden 

Die Xenopuscier wurden in der gewShnlichen "vVeise nach Ein- 
spritzung vort gonadotropem Ciba-Hormon gewonnen. Den Larven 
wurde Brennesselpuiver verfiittert {GAsctfE*). Nac.h 20 Tagen sind 
die Larven geeignet fiir die Sauerstoffbestimmtmgen. 

W/ihrend der Vorbehaudlung yon 3 Tagen befinden sich die 
Larven zu ie fiinf itt Bechergl~isern mit 200 cm a Jodcaseinsuspension 
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