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T h e r m a l  E x p o s u r e s  of E c t o d e r m  Cel ls  I so la t ed  
f r o m  A m p h i b i a n  G a s t r u l a e  

The  neura l iz ing  ef fec t  of va r ious  u n r e l a t e d  chemica l  
c o m p o u n d s  ac t ing  u p o n  ga s t ru l a  e c t o d e r m  in a m p h i b i a  
can be u n d e r s t o o d  if one accep t s  HOLTFRETER'S 1 ex-  
p l a n a t i o n  of a s u b l e t h a l  cy to lys i s  of t h e  cells as t h e  
" c o m m o n  d e n o m i n a t o r "  of all  t he se  reac t ions ,  ttOLT- 
FRETER'S h y p o t h e s i s  ga ins  a d d i t i o n a l  s u p p o r t  f rom t h e  
fac t  t h a t  a l m o s t  all t h e  ar t i f ic ia l  i nduc to r s  so far  t e s t e d  
p r o d u c e  a sub l e tha l  cy to lys i s .  I n  o rde r  to  exp lore  t h e  
u n d e r l y i n g  m e c h a n i s m  of th i s  sub l e tha l  cy to lys i s  of cells, 
a s t u d y  of t he  ac t ion  of t h e r m a l  exposu re s  on t h e  iso-  
l a t e d  e c t o d e r m  cells of gas t ru l a  has  been  m a d e ;  an 
a t t e m p t  has  also been  m a d e  to  fol low t h e  basoph i l i a  a f t e r  
such  a t h e r m a l  t r e a t m e n t .  

The  p r e s u m p t i v e  e c t o d e r m  cells were  r e m o v e d  f r o m  
ear ly  gas t ru l ae  of Trilurus alpestris. In  a spec ia l ly  
des igned  t h e r m o s t a t ,  t he  cells were  e x p o s e d  for  t h e  
des i red  l e n g t h  of t ime ,  t h e  t e m p e r a t u r e  v a r y i n g  b e t w e e n  
26 ° a n d  42 ° . Fo l l owing  the  h e a t  t r e a t m e n t ,  the  cells were  
t r a n s f e r r e d  to  n o r m a l  HOLTFRETER so lu t ion  a t  19 ° for  
cul ture .  The  t o t a l  n u m b e r  of e x p l a n t s  m a d e  was  150. 
The  m i n i m a l  pe r iod  of cu l tu re  was  7 days ,  t he  m a x i m a l  
14 days .  The  e x p l a n t s  were  f ixed  in ZENKER'S f lu id  w i t h  
acet ic  acid and  the  sec t ions  were  s t a i n e d  in To lu id in  
blue  to  follow t h e  basoph i l i a  of t h e  cells. 

Discussion. The  foregoing  e x p e r i m e n t s  m a k e  i t  c lear  
t h a t  t h e r m a l  shocks  e x e r t e d  on t h e  i so l a t ed  g a s t r u l a  
e c t o d e r m  are ine f fec t ive  in p r o d u c i n g  neu ra l i za t ion .  The  
c h a n g e s  p r o d u c e d  b y  a s u b l e t h a l  cy to lys i s  are  t h u s  n o t  
necessa r i ly  t h e  s a m e  in h e a t  t r e a t e d  a n d  chemica l l y  
t r e a t e d  cells. I t  looks as if a ce r t a in  " t y p e "  of mi ld  cy to -  
lysis, b u t  no t  all cy to lys i s ,  can  lead to  neura l  d i f fe ren t ia -  
i ron.  

BRACHET'S c la im t h a t  n u c l e o p r o t e i n  g ranu les  p l a y  a 
p a r t  in  t h e  process  of i n d u c t i o n  a n d  d i f f e r e n t i a t i o n  of 
cells is in a g r e e m e n t  w i th  t he  fa i lure  of d i f f e r e n t i a t i o n  
in our  h e a t - t r e a t e d  e c t o d e r m  cells:  w h e n e v e r  t h e r e  is a 
w e a k  or no  c y t o p l a s m i c  ba soph i l i a  in t he  ceils, t h e r e  is 
i n v a r i a b l y  a b lock ing  of d e v e l o p m e n t .  T h a t  h e a t  shocks  
r e su l t  in t he  d e p o l y m e r i z a t i o n  of D N A  w i t h  an  inc rease  
in t h e  m a x i m u m  of u l t r av io l e t  a b s o r p t i o n  (THOMAS2), 
a n d  p r o d u c e  a c o m p l e t e  i n h i b i t i o n  of r ibonuc le ic  acid  
s y n t h e s i s  (STEINERT3), is a l r eady  known .  

I j .  HOLTFRErE2, Syrup. Soc. exp. Biol. 2, 17 (1948). 
2 R. THOMAS, Exper. 7, ~26I (1951). 
3 M. STF.XNERT, Bull. Soc. Chim. Biol. 33, 549 (1951). 

A t  t h e  low range  of t e m p e r a t u r e  shocks ,  some of the 
cells m a y  b e c o me  r ev i t a l i zed  a n d  d i f f e r en t i a t e  into 
e p i d e r m a l  s t ruc tu re s .  This  conf i rms ,  on exp l an t s ,  what 
BRACHET x h a d  o b s e r v e d  a f t e r  i m p l a n t a t i o n  of heat- 
t r e a t e d  cells i n to  n o r m a l  gas t ru lae .  He  has  o b s e r v e d  that  
th is  r ev i t a l i z a t i on  of t he  cells is l i nked  w i t h  a reappear-  
ance  of t h e  basoph i l i c  g ranu les ;  we h a v e  been  able to 
obse rve  c y t o c h e m i c a l l y  a s imi la r  p h e n o m e n o n  in our 
cells. B u t  one shou ld  ins is t  on the  m o d e  of d i f ferent ia t ion 
s h o w n  b y  t h e  r ev i t a l i zed  cells:  t h e y  b e c o me  epidermal  
a n d  n o t  neura l .  Thus  the  c y t o l y t i c  ac t ion  of t he  heat ,  if 
t he re  is any ,  does n o t  in i t i a te  t h e  n e u r a l i z a t i o n  of the 
i so la ted  g a s t r u l a  e c t o d e r m  cells, in  c o n t r a s t  w i t h  the 
c y t o l y t i c  ac t ions  of chemica ls .  I t  is t h u s  c lear  that  
neu ra l i za t ion  can  on ly  r e su l t  f r o m  a c e r t a i n  " t y p e "  of 
s u b l e t h a l  cy to lys i s  a n d  t h a t  t h e r m a l  exposu re s  in the 
t e m p e r a t u r e  r ange  s t u d i e d  do n o t  p r o v i d e  for  such a 
t i ssue  r e a c t i o n  in i so la ted  cond i t ion .  S. 2¢IOOKERJEE 2 

Laboratory for A nimal Morphology, University o] Brus- 
sels, M a y  28, 1953. 

Rdsumd 
Des e x p l a n t a t s  e c t o d e r m i q u e s  de gas t ru la s  de Triturus 

alpestris on t  6t6 soumis  ~ des chocs  t h e r m i q u e s  dans  des 
cond i t i ons  varifies;  il ne  s ' e s t  j a m a i s  p r o d u i t  de neurali- 
s a t i on  des  e x p l a n t a t s ,  d o n t  la basoph i l i e  6 ta i t  tr~s 
faible.  I1 f au t  en  conc lure  que  la n e u r a l i s a t i o n  des ex- 
p l a n t a t s  e c t o d e r m i q u e s  ne se p r o d u i t  que  lorsque  les 
cellules on t  6t6 soumises  ~ un  t y p e  pa r t i cu l i e r  de pr6- 
cy to lyse .  

1 j ,  BRACtfET, Syrup. Soc. exp. Biol. 6,.?,, 173 (1952). 
2 Present address: Cell Research Unit, Chittaranjan Cancer 

Hospital, Calcutta 26, India. 

A b h i i n g i g k e i t  der  Katalaseakt iv i t~ i t  
y o n  der  H 2 0 2 - K o n z e n t r a t i o n  

Die se i t  m e h r  als 20 J a h r e n  b e s c h r i e b e n e  Abhlingig- 
kei t  de r  K a t a l a s e a k t i v i t g t  ( m o n o m o l e k u l a r e  Reakt ions-  
k o n s t a n t e )  yon  der  v e r w e n d e t e n  H=O=-Konzentrat ion 
wi rd  n a c h  U n t e r s u c h u n g e n  v o n  TItEORELL 1, BONNICH- 
SEN, CHANCE u n d  THEORELL 2 als A r t e f a k t  angesehen ,  das 

1 H. THEORELL, Exper. g, 100 (1948). 
2 R. K. BONNICHSEN, B. CHANCE und H. THEORELL, Acta chem. 

scand. 1, 685 (1947). 

Results 

Thermal exposure at ° No. of eases Time exposed, in hours or Nature of basophilia Type of differentiation 
minutes 

26 
28 
28 
20 
30 
32 
34 
34 
35 
37 
37 
40 
40 
42 

Control (19) 

12 
12 

8 
12 
8 
8 

12 
8 
8 

12 
8 

12 
8 

12 
10 

1 hour 
1 hour 

24 hours 
1 hour 
2 hours 
3 hours 
1 hour 
2 hours 
2 hours 
1 hour 
3 hours 
5 minutes 

15 minutes 
3 minutes 

low 
low 
low 
weaker 
weaker 
very weak 
very weak 
very weak 
very weak 
almost removed 
almost removed 
almost removed 
almost removed 
removed 
rich 

blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
blocked 
epidermal 
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auf  de r  V e r w e n d u n g  zu n i e d r i g e r  E n z y m k o n z e n t r a t i o n e n  
b e r u h t .  D u r c h  I n a k t i v i e r u n g  u n d  A d s o r p t i o n  soll  e in  
Tell d e r  ~Zatalase  u n w i r k s a m  w e r d e n ,  w o d u r c h  d e r  ge-  
f u n d e n e  V e r l a u f  d e r  A k t i v i t / i t  erkl~irt  wird .  Se i t  d e n  
A r b e i t e n  yon  EIJLER, JOSEPHSON x u n d  WILLIAMS ~ wi rd  
v ie l f ach  e ine  A b h A n g i g k e i t  y o n  d e r  S u b s t r a t k o n z e n t r a -  
t ion  b e s c h r i e b e n .  Sie h a t  i m  S i n n e  d e r  M i c h a e l i s s c h e n  
Theor ie  ~ zu r  D e f i n i t i o n  e ine r  S u b s t r a t - E n z y m - V e r b i n -  
d u n g  n a c h  d e m  M a s s e n w i r k u n g s g e s e t z  u n d  s o m i t  zu 
einer  B e s t i m m u n g  de r  ( (Michael iskonstante~,  gef i ih r t .  
Zweifel los wird ,  wie a u c h  die e r s t  g e n a n n t e n  A u t o r e n  
ausf t ih ren ,  e in  so lche r  T a t b e s t a n d  n i c h t  vor l i egen ,  da  
sich bei  d e n  schne l l  a b l a u f e n d e n ,  z u m  Tel l  i r r e v e r s i b l e n  
R e a k t i o n e n  e in  G l e i c h g e w i c h t  n i e m a l s  e i n s t e l l e n  k a n n .  

H2OfKonz. mo//~'~er 
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as 1,3 0 so [ sz~ e,~ za s~ so go 
Abb. i. Abh~ngigkeit des reziprokea Wertes der monomolekularen 
Reaktlonskonstanten yon der HzOf Konzentration bei kristallisierter 
Rinderleberkatalase in verschiedenen Verd(innungen (Erl/iuterungen 

siehe Text). 

A b n a h m e  de r  A k t i v i t i i t  bei  h 6 h e r e n  S u b s t r a t k o n z e n t r a -  
t i o n e n ,  t l i e r b e i  h a n d e l t  es s ich  a lso  e i n d e u t i g  u m  e inen  
d u r c h  E n z y m v e r d f i n n u n g  u n d  H , O i - K o n z e n t r a t i o n  be-  
w i r k t e n  E f i e k t ,  d e n n  be i  g e r i n g e r e r  W a s s e r s t o f f p e r o x y d -  
k o n z e n t r a t i o n  b l e i b t  krnon y o n  de r  S u b s t r a t k o n z e n t r a -  
t i o n  unabh~ingig .  

A n d e r s  v e r h l t l t  s ich  die b i e r  v e r w e n d e t e  K o l i k a t a l a s e .  
I h r e  A k t i v i t i i t  ze igt  in  j e d e m  Fa l l e  t r o t z  g le icher  E n z y m -  
k o n z e n t r a t i o n  e ine  A b h i i n g i g k e i t  y o n  de r  z u g e s e t z t e n  
H,O~-Menge,  gle ichgt i l t ig ,  o b  die E n z y m k o n z e n t r a t i o n  
h o c h  ode r  n i ed r ig  ist.  Die  F u n k t i o n  s -~ [(I/kmon) s t e l l t  
be i  n i e d e r e r  W a s s e r s t o f f p e r o x y d k o n z e n t r a t i o n  wiede r  
e ine  G e r a d e  dar ,  die a b e r  e ine  N e i g u n g  gegen  die Abz isse  
bes i t z t .  Diese lbe  Abh~ing igke i t  ze igt  a u c h  e ine  v e r d i i n n t e  
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Abb. 2. Abh~ngigkeit des reziproken Wertes der monomolekularen 
Reaktionskonstanten yon der H~O2-Konzentration bei zwei ver- 
sehiedenen Konzentrationen einer Zellaufschwemmung von g.  coli 

(Erliiuterungen siehe Text). 

T r o t z d e m  b l e i b t  die F r a g e  offen,  o b  die g e f u n d e n e  A b-  
N ing igke i t  zu tRecht  b e s t e h t  o d e r  d u t c h  I n a k t i v i e r u n g  
und  A d s o r p t i o n  erkl~irt  w e r d e n  k a n n ,  

W i r  h a b e n  d e s h a l b  H z O 2 - S p a l t u n g s g e s c h w i n d i g k e i t e n  
yon I Z a t a l a s e p r A p a r a t e n  v e r s c h i e d e n e r  H e r k u n f t  u n d  
K o n z e n t r a t i o n e n  gemessen .  Die  E r g e b n i s s e  s i nd  in  d e n  
A b b i l d u n g e n  1 u n d  2 z u s a m m e n g e s t e l l t .  N a c h  de r  y o n  
VEIBEL u n d  LILLELUND 4 a b g e / i n d e r t e n  M e t h o d e  v o n  
LINNEW}~AV~R u n d  BURK 5 i s t  die H ~ O , - K o n z e n t r a t i o n  s 
gegen d e n  r e z i p r o k e n  W e r t  der  m o n o m o l e k u l a r e n  Re -  
a k t i o n s k o n s t a n t e n  kmo n = lit  loge  so/s a u f g e t r a g e n .  AIs 
E n z y m p r / ~ p a r a t e  d i e n t e n  k r i s t a l l i s i e r t e  R i n d e r l e b e r k a t a -  
lase (Ka t .  f = 30000) ,  K o l i b a k t e r i e n  sowie  zel l I re ie  K a -  
t a l a se l6 sung  a u s  z e r m a h l e n e n  B a k t e r i e n .  Die  R e a k t i o n  
erfolgte bei  20°C in n / 5 0  P h o s p h a t p u f f e r ,  p H  = 7,0. Be i  
S p a l t u n g s a n s i i t z e n  m i t  k o n z e n t r i e r t e r e n  E n z y m l S s u n g e n  
wurden  al le  10 s 10 c m  3 de r  R e a k t i o n s l 6 s u n g  in ver -  
d i inn te  Schwefe ls / iu re  g e b l a s e n  u n d  das  n i c h t  z e r s e t z t e  
W a s s e r s t o f f p e r o x y d  t i t r i m e t r i s c h  b e s t i m m t .  Bei  d e n  
weniger  k o n z e n t r i e r t e n  E n z y m l 6 s u n g e n  e r fo lg te  die 
E n t n a h m e  alle 2 ra in .  kmo n m u s s  d a n n  au f  den  Z e i t p u n k t  
t = O e x t r a p o l i e r t  we rden .  

VVie A b b i l d u n g  l a  zeigt ,  i s t  bei  de r  L e b e r k a t a l a s e  k,non 
yon de r  v e r w e n d e t e n  H , O 2 - K o n z e n t r a t i o n  unabh / i ng i g .  
V e r d i i n n t  m a n  die E n z y m I 6 s u n g  a u f  da s  e t w a  40fache  
(Abb. lb), so n i m m t  k~o n bei  h S h e r e n  H ~ O , - K o n z e n t r a -  
t ionen  ab .  "v¥ird die K a t a l a s e l 6 s u n g  n o e h m a l s  au f  da s  
e twa  3 fache  v e r d f i n n t  (Abb .  lc),  so v e r g r 6 s s e r t  s ich  die 

I H. EULER und K. JOSEPHSON, Liebigs Ann. Chem. 4Z;2, 1 (1927). 
J. WILLIAMS, J. General Physiol. (Amer.) 11, 309 (1928). 
L. MIC}tAELIS und M. L. MENTEN, Biochem. Z. 49, 333 (1913). 

4 S. VgIBEL und H. LILLELUND, Kgl. Vidensk. Slsk. Math.-fys.- 
reed. (D/in). 17, Nr. 6 (1940). 

H, LINNEWEAVgR und D. BORK, J. Amer. chem. Soc. 5a, 658 
(1934). 

Z e l l a u f s c h w e m m u n g  yon  Escherichia coli (Abb.  2b). Bei  
v e r d i l n n t e m  ze l l f re iem E x t r a k t  w i rd  bei  h 6 h e r e n  HzO 2- 
K o n z e n t r a t i o n e n  wieder  e ine  A b w e i c h u n g  yon  d e r  G e r a -  
den  b e o b a c h t e t .  Diese  m u s s  ebenfa l l s  als e in  I n a k t i v i e -  
r u n g s v o r g a n g  d u r c h W a s s e r s t o f f p e r o x y d  g e d e u t e t  werden .  

U m  zu u n t e r s u c h e n ,  wie we l t  V e r u n r e i n i g u n g e n  e inen  
E i n f l u s s  au f  d e n  A k t i v i t i i t s v e r l a u f  h a b e n ,  w u r d e n  Ver -  
s u c h e  m i t  L e b e r b r e i  d u r c h g e f i i h r t .  Die  F u n k t i o n  
s = /(ilk,non ) b e s i t z t  g e o m e t r i s c h  d iese lbe  Ges t a l t ,  wie  
sie a u c h  die aus  d e m  Bre i  g e w o n n e n e  k r i s t a l l i s i e r t e  K a t a -  
lase  zeigt .  E b e n s o  b e s i t z t  e ine  ge re in ig t e  K a t a l a s e l 6 s u n g  
a u s  E. coli d iese lben  h i e r  e r w ~ h n t e n  E i g e n s c h a f t e n  wie  
u n g e r e i n i g t e .  

Die  V e r s u c h e  bewe i sen ,  da s s  die  bei  d e r  h i e r  v e r w e n -  
d e t e n  B a k t e r i e n k a t a l a s e  g e f u n d e n e  A b h i i n g i g k e i t  a u c h  
fiir  h o h e  E n z y m k o n z e n t r a t i o n e n  g i l t  u n d  s o m i t  v o m  
V e r d i i n n u n g s g r a d  u n a b h i t n g i g  ist .  Led ig l i ch  die Ste ige-  
r u n g  de r  G e r a d e n  s = ](1/kmon) Ander t  s ich  m i t  de r  
E n z y m k o n z e n t r a t i o n .  Je  gr6sser  die E n z y m m e n g e  ist,  
d e s t o  s te i l e r  ve r l i iu f t  die Gerade .  De r  S c h n i t t p u n k t  de r  
G e r a d e n  m i t  de r  O r d i n a t e  b l e i b t  i n n e r h a l b  des h ie r  u n t e r -  
s u c h t e n  Be re i ches  u n v e r A n d e r t .  E i n e  T i i u s c h u n g  d u t c h  
A r t e f a k t e  i s t  u n w a h r s c h e i n l i c h .  

D a s  V e r h a l t e n  de r  A k t i v i t ~ t  v e r s c h i e d e n e r  K a t a l a s e -  
p r ~ p a r a t e  k a n n  d a h e r  be i  V a r i a t i o n  d e r  H ~ O , - K o n z e n -  
t r a t i o n  v e r s c h i e d e n  sein.  D e r  bei  h 6 h e r e n  H 2 0 , - K o n z e n -  
t r a t i o n e n  e r l i t t e n e  A k t i v i t l i t s v e r l u s t  1/isst s ich v o m  no r -  
m a l e n  V e r h a t t e n  u n t e r s c h e i d e n .  O b  es be i  de r  k a t a l a t i -  
s c h e n  H ~ O , - Z e r s e t z u n g  v e r s c h i e d e n e  R e a k t i o n s m e c h a -  
n i s m e n  g ib t ,  m u s s  gepr f i f t  we rden .  H i e r t i b e r  soil  a n  
a n d e r e r  Stel le  b e r i c h t e t  werden .  H.  LOCK ~ 

Dairy  Indus t ry  Control Board, Windhoek (Si~dwest- 
a/rika), den 21. Apr i l  1953. 

1 Jetzige Adresse: Windhoek (Siidwestafrika), Control Board, 
P. O. B. 520. 
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S u m m a  ry  

Cata lase  p r e p a r a t i o n s  of d i f f e ren t  or igin i nd ica t e  dif- 
f e r en t  b e h a v i o u r  du r ing  t h e  sp l i t t i ng  of t h e  HzO 2. The  
m o n o m o l e c u l a r  r eac t ion  c o n s t a n t  in sp i te  of t h e  s a m e  
a m o u n t  of e n z y m e  can  be c h a n g e d  b y  v a r i a t i o n  of t h e  
b e g i n n i n g  c o n c e n t r a t i o n  of HaO2, or r ema in  c o n s t a n t .  
An i n t e r p r e t a t i o n  of t h e  f i r s t  case t h r o u g h  i n a c t i v a t i o n  
of t h e  e n z y m e  leads to  no s a t i s f a c t o r y  e x p l a n a t i o n .  

A T P a s e  A c t i v i t y  of  M y o f i b r i l s  a n d  G r a n u l e s  
I s o l a t e d  f r o m  M u s c l e  

A c t i o n  o[ Progesterone and  Desoxycort icosterone 

I t  was  e x p l a i n e d  in  some  r ecen t  r e sea rches  m a d e  in 
our  I n s t i t u t O  t h a t  t he  c o n t r a c t i o n  of myof ib r i l s  i so la ted  
f rom gu inea  p ig  ske le ta l  and  h e a r t  musc le  is i nh ib i t ed  b y  
p r o g e s t e r o n e  a n d  d e s o x y c o r t i c o s t e r o n e  a d d e d  in smal l  
a m o u n t s .  As a c o n t i n u a t i o n  of t he  i nves t i ga t i ons  on th is  
ques t ion ,  t he  r eac t ion  of A T P a s e  a c t i v i t y  of b o t h  m y o -  
f ibri ls  a n d  granules  f r o m  musc le  a n d  h e a r t  t o w a r d s  t h e  
s ame  two  h o r m o n e s  was  now t e s t ed .  The  resu l t s  are  
desc r ibed  in th i s  paper .  

The fibri ls  were  i so la ted  f r o m  m y o c a r d i c  and  ske le ta l  
musc le  of gu inea -p ig  acco rd ing  to  SCHIKE and  HASS 2, a 
v e r y  pure  p r e p a r a t i o n  be ing  o b t a i n e d  w i t h  t h i s  m e t h o d .  
Since t r y p t i c  d iges t ion  is i n v o l v e d  in th i s  m e t h o d ,  a n e w  
p r o c e d u r e  was  also t r i ed  in  o rde r  to  avo id  th i s  s tep ,  
s ince t r y p s i n  m i g h t  p rodude  some mod i f i ca t i ons  of en-  
z y m e  ac t iv i ty .  The  t i s sue  was  cu t  to  slices w i th  a f reez-  
ing  m i c r o t o m e  a n d  the  slices k e p t  in 0.25 M sucrose .  
The  suspens ion  was  h o m o g e n a t e d  in a b l e n d o r  for 30 s, 
t h e n  c e n t r i f u g e d  for  10 min  a t  600 g. The s e d i m e n t  was 
aga in  s u s p e n d e d  in 0.25 2¢[ sucrose  a n d  s u b m i t t e d  to  a 
n e w  c e n t r i f u g a t i o n  for 3 rain a t  400 g in o rde r  to  el imi-  
n a t e  t he  larger  impur i t i e s .  The  s u p e r n a t a n t  f luid was  
t h e n  c e n t r i f u g e d  for  10 rain a t  2000 g and  the  s e d i m e n t  
par t i c les  w a s h e d  w i t h  p i t  6-9 bo ra t e  buffer ,  un t i l  a 
p e r f e c t l y  c lear  s u p e r n a t a n t  f luid was  ob t a ined .  The 

x F. MOR, Arch. Sci. Biol. (1953). (In the press). 
2 A. F. SCHXCKE and G. ~v[. HAss, J. Exper. Med. 91, 655 (1950). 

s e d i m e n t  cons i s ted  of pu re  myof ib r i l s  w i t h o u t  cyt0- 
p l a s m a t i c  e l e m e n t s  c o n t a m i n a t i o .  

M a n y  m e t h o d s  h a v e  been  desc r ibed  in t h e  las t  years 
p e r m i t t i n g  the  s e p a r a t i o n  of c y t o p l a s m i c  granules 
( m i t o c h o n d r i a  ?) f rom skele ta l  and  h e a r t  musc le  homo- 
genate (PAUL et  coll. 1, I{ARMAND and  FEIGELSON 2, 
GREEN a n d  coll. ~, PLAUT a n d  I)LAUT4). Since all these 
m e t h o d s  did n o t  give o p t i m a l  resu l t s  because  of the 
g rea t  c o n t a m i n a t i o n  w i t h  myof ib r i l s  a n d  cel lular  debris 
ma te r i a l ,  a n e w  m e t h o d  was  deve loped ,  inc lud ing  the 
p r e p a r a t i o n  of these  sec t ions  w i th  a f reez ing  microtome 
pr io r  t o  h o m o g e n i z a t i o n  in b lendor .  The  guinea-pig 
ca rd iac  a n d  ske le ta l  musc le  was  cu t  in 15/, slices with a 
f reezing m i c r o t o m e  a n d  the  slices k e p t  in 50 ml of 0.25 M 
sucrose .  The slices su spens ion  was  t h e n  h o m o g e n a t e d  in 
b l e n d o r  for 45 s. The  h o m o g e n a t e  was  c e n t r i f u g e d  for 10 
rain a t  600 g a n d  t h e  s e d i m e n t  was  w a s h e d  w i t h  0-25 M 
sucrose  a n d  c e n t r i f u g e d  again  a t  600 g for  10 rain. The 
c o m b i n e d  s u p e r n a t a n t  f lu ids  were  c e n t r i f u g e d  a t  12 000 g 
for 15 min.  A Serval l  t y p e  S-S-1 cen t r i fuge  was  used for 
t h i s  i n v e s t i g a t i o n s  and  all p rocedu re s  were  pe r fo rmed  in 
a cold r o o m  a t  + 5°C. 

A v e r y  f ine m i t o c h o n d r i a  p r e p a r a t i o n  was  obtained. 
The  granules  h a d  cha rac t e r i s t i c  spher ica l  s h a p e  and 
a p p e a r e d  to  be smal le r  t h a n  l iver  m i t o c h o n d r i a .  No 
mod i f i ca t i on  was  o b s e r v e d  in t he i r  shape  a f t e r  suspension 
in wa te r .  T h e y  were  able to  be m a i n t a i n e d  for 2 days at 
2°C w i t h o u t  a n y  e v i d e n t  mod i f i ca t ion  of shape  and 
e n z y m a t i c  ac t iv i ty ,  b u t  c o m p l e t e  d i s i n t e g r a t i o n  occured 
a f t e r  th is  t ime .  The  t e r m  " m i t o c h o n d r i a "  is used  in this 
p a p e r  for  i nd i ca t i ng  these  granules .  

The  A T P a s e  a c t i v i t y  of myoI ibr i l s  a n d  mitochondr ia  
was  d e t e r m i n e d  in t he  fo l lowing m a n n e r  n. As a rule the 
t e s t  s y s t e m  was  c o m p o s e d  of 1 ml  myof ib r i l s  a n d  mito- 
c h o n d r i a  suspens ion ,  1 ml  s u b s t r a t e  so lu t ion  (1 × 10 .3 M 
ATP) ,  0.05 ml  of 0.1 2vI CaC12, and  0.35 ml  of borate 
buffer ,  p H  6-9 (con ta in ing  0.05 M boric  acid  a n d  0-008 M 
NaOH) ,  a m o u n t i n g  to  a t o t a l  of 2.4 ml. The m i x t u r e  was 

1 M. H. PAUL and coll,, Proc. Soc. Exp. Biol. Med. 79, 349 (195% 
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4 G. W. E. PLAUT and K, A. PLAUT, J. Biol. Chem. 199, 141 

(~95~). 
5 K. G. STEIZ~ and coll., J. Biol. Chem. 188, 273 (1951). 

ATPase activity expressed by P/rag N 

N ° Normal With progesterone '~Vith desoxyc- 
orticosterone 

Heart  mitochondria 1 

Skeletal muscle mitochondria 

Skeletal muscle myofibrils prepared without trypsin . . 

Skeletal muscle myofibrils prepared with trypsin . . . 

Hear t  myofibrils prepared without trypsin 

2 
3 
4 
5 

Media 
1 
2 
3 
4 
5 

Media 
1 
2 

Media 
1 
2 

Media 
1 

111.2 
89.5 

102-0 
105-3 

94.7 
100.54 
140.5 
185.5 
164.4 
170.0 
159.4 
162.52 
116.9 
120-3 
118.60 
125-5 
150-0 
137.75 
98.1 

64"4 
65"8 
73"9 
79"4 
68"0 
70.18 

125"8 
145-5 
134"2 
140"0 
128.0 
13,1.70 
76.2 
98"5 
87.35 

100.5 
113.0 
106.70 
78.6 

75.5 
86.2 
74.0 
82.5 
70.8 
73.80 
92.5 

147.3 
114.2 
135.5 
130.4 
123.98 
72.2 
90"8 
81.50 

107.5 
101.5 
104.50 
75.3 


