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r a p i d e m e n t  ; il peu t  faire d~faut .  I,e g r ad i en t  x es t  un peu 
mieux  repr~sentd  e t  res te  rep6rab le  p e n d a n t  t o u t e  
l ' exp~r ience .  

Quand  on s o u m e t  un tel e x t r a i t  5, la d ia lyse  con t re  de 
l 'eau distill~e, il se forme un pr6cipi t6 a b o n d a n t  (25%) 
de g lobul ine  X et  de myog~ne  dfinatur& Les pro t~ino-  
g r a m m e s  i n d i q u e n t  que  ce pr~eipit~ s ' e s t  fa i t  aux  d6pens  
de b, de a"  e t  de c, t a n d i s  que  a.', a "  e t  x ne son t  pas  
modif ids (Fig. 2). 

:W. C 13 Q 

Fig. 2. l"rotfinogramme {compartiment anodique) du m6me liquide 
apr6s dialyse prdalable contre de l'eau distill6e et 61imination du 
pr6cipit6, puis dialyse eontre un tampon phosphate.~ sodiques 
-NaCI / , = 0,10, pH = 7,I (16,400 s d'4leetrophor?~se; champ : 5,2a 
volt/em; concentration prot6ines: 3,72%). Six  n'a pas chang6, cest 
nettement r6duit; b a perdu une partie de ses constituauts et a sa 

fraction i l l O V e l l n e  a H. 

En  conclus ion,  le t iqu ide  e x s u d a n t  du musc le  en con- 
t r a c t u r e  de d6cong6la t ion  en t r a ine  une  q u a n t i t 6  impor -  
t a n t e  de pro t6 ines ;  celles-ci a p p a r t i e n n e n t  au g roupe  des 
a lbumines  e t  de la g lobul ine  X, g l ' exc lus ion  de t o u t  
repr0.sentant  des  myos ines .  La  so lu t ion  es t  p lus  con-  
cen t rbe  que  celle que  l ' on  p e u t  o b t e n i r  en e x t r a y a n t  la 
pu lpe  muscu la i r e  pa r  une  so lu t ion  p h o s p h a t i q u e .  

j .  GODEAUX 

Laboratoire de Biologie gdndrale, Facul td  des Sciences 
de l 'Un iver s i t d  de Li@e,  Fonds  N a t i o n a l  Belge de la 
Recherche Scient i / ique ,  le 5 jztillet 1957. 

St~rt~maf y 

Because of cell m e m b r a n e  de s t ruc t i on ,  f luid e scap ing  
a muscle  on t h a w i n g  c o n t a i n s  a large a m o u n t  of p ro te ins  
(myogen a n d  g lobul in  X).  W h i l s t  usua l  g r ad i en t s  a, b, 
and c are p r e s e n t  in t he  fluid, t h e  g r a d i e n t s  d a n d  e also 
occurr ing  in e x t r a c t s  of u n s t i m u l a t e d  frog muscles  are 
replaced by  the  g r a d i e n t  x a l r e ady  found  in e x t r a c t s  of 
in N 2 e x h a u s t e d  muscles .  

Inactivation of Catalase by Phospholipide 
Extracts 

I t  was r epor ted  in a p rev ious  p a p e r  1 t h a t  phospho -  
l ipides ex t r ac t ed  f rom yeas t  or f rom ra t  or r a b b i t  l iver  
form a p rec ip i ta te  when  a d d e d  to  a solut ion of cy to -  
c h r o m e  c. The p rec ip i t a t e  con ta ins  a large a m o u n t  of 
c y t o c h r o m e  c and  a phospho l ip ide  por t ion .  The  cy to -  
c h r o m e  c can  be redissolved f rom the  p r e c i p i t a t e  w i t h  
e ther ,  b u t  i ts  abso rp t ion  s p e c t r u m  is modif ied .  Phos -  
phol ip ides  f rom yeas t  or l iver p roduce  a p r ec ip i t a t e  also 
w h e n  a d d e d  to a solut ion of iron sal ts  such  as fer rous  
s u l p h a t e  or ferric ammoniaca l  c i t ra te .  I t  s eemed  t h e n  
possible t h a t  phosphol ip ide  ac ts  on the  iron p a r t  of the  
molecule  of c y t o c h r o m e  c. The p r e s e n t  p a p e r  r epo r t s  

1 L, 5hc~IELAZZb Expel l t ,  389 (t955). 

Table I 
Inhibition of crystalline beef liver catalase by phospholipide extracts 

Microtiters O 2 ! 
Phospholipide extract added developed ] 

Rabbi t  liver lecithin fraction . . . . . .  
Rabbi t I iversphyngomyel in  fraction . . 
Yeast lecithin fraction . . . . . . . .  
Yeast sphyngomyelin fraction . . . . .  
Rat sarcoma lecithin fraction . . . . . .  
Rat  sarcoma sphyngomyelin fraction . . 
None . . . . . . . . . . . . . . . .  

() 
65 
10 
10 
12 

140 
467 

Each value represents the mean of 3 experiments, with the exception 
of the value of the controls without phospholipide added, which 

represents the nleart of 9 experiments. 

the  inh ib i t ion  in vilro by  phospho l ip ides  of catalase,  an 
e n z y m e  which  c o n t a i n s  b o u n d  iron.  

Severa l  i nves t i ga t i ons  on the  inh ib i t ion  of th is  enzyme 
b y  t i s sue  e x t r a c t s  have  been  r epo r t ed .  HARGREAVES 
and  DEUTSCU 2 ihave s h o w n  t h a t  t u m o r  t i ssue  exer t s  an 
i n h i b i t o r y  ac t ion  on l iver ca ta lase .  GRI~ENFELD and 
PRICE a found  a decrease  of ca ta lase  a c t i v i t y  in the  liver 
of t u m o r - b e a r i n g  an imals .  CERIOTTI and  SPANDRm 4 have 
r e c e n t l y  desc r ibed  t h a t  an inh ib i t i ng  ac t ion  on catalase 
is p r e s e n t  no t  only  in t umor ,  b u t  also in n o r ma l  tissues. 
CERIOTTI. SPANDRIO, and  BEAT* ~ r e p o r t e d  in a fur ther  
pub l i ca t ion  t h a t  severa l  amino  acids  are able to  inhibit  
ca ta lase .  Ph o s p h o l i p i d e s  used in the  p r e s e n t  investiga- 
t ion  were  p r e p a r e d  f rom yeas t ,  f rom ra t  or r a b b i t  liver, or 
f rom a ra t  sp indle  cell s a r c o m a  (Gall iera sa rcoma) ,  by the 
same m e t h o d  used in the  p rev ious  work.  Crysta l l ine  beef 
l iver  ca ta lase  was p r e p a r e d  acco rd ing  to  t he  me t h o d  of 
StlMMER and  DOUNCE ~. Cata lase  a c t i v i t y  was  de te rmined  
a t  37°C wi th  W a r b u r g  m a n o m e t e r s ,  by  measur ing  the 
a m o u n t  of o x y g e n  l ibe ra t ed  in  3 rain f rom 3 ml  of a 1°/00 
p e r y d r o l  (Merck) solut ion.  The  e n z y m e  (0.2 of a 1°/00 
solut ion)  was  a d d e d  f r o m  the  side a r m  of t he  Warburg  
f lasks a f t e r  7 rain p r e incuba t i on .  In  the  e x p e r i m e n t s  in 
which  the  inf luence  of phospho l ip ide  e x t r a c t s  was to be 
tes ted ,  0.1 ml of t he  emuls ion  c o n t a i n i n g  100 mg phos- 
pho l ip ide  in 5 ml w a t e r  was  mixed  wi th  the  enzyme  in 
the  side a r m  of t he  W a r b u r g  flasks. 

The resul ts  are r e p o r t e d  in Table  I. I t  seems clear that  
phospho l ip ide  e x t r a c t s  f rom r a b b i t  l iver,  f rom ra t  sar- 
coma,  or also f rom y e a s t  exe r t  a s t rong  inh ib i to ry  action 
on pur i f i ed  ca ta lase .  Y e a s t  s p h y n g o m y e l i n e  f ract ion is 
more  ac t ive  t h a n  t h a t  p r e p a r e d  f r o m  r a b b i t  l iver  or from 
r a t  sa rcoma.  In  o t h e r  e x p e r i m e n t s ,  t he  inf luence  of the 
i n  vivo t r e a t m e n t  w i th  phospho l ip ide s  on catalase 
a c t i v i t y  of t he  l iver  and  of t he  k i d n e y  of gu inea  pigs was 
s tud ied .  

Guinea  pigs we igh ing  300 g fed on  a semi-syn the t i c  
d ie t  were  i n j e c t e d  in t h e  j ugu la r  vein  w i th  a dispersion 
of yeas t  lec i th in  f rac t ion  c o n t a i n i n g  100 mg  of this 
subs tance .  The an imal s  were t h e n  killed by  bleeding, 
30 h af ter  the  in jec t ion .  The l ivers and  the  k idneys  were 

a A. B. HARGREAVES and H. j .  Dv.u'rscH, Cancer Res. 12, 720 

a R. E. GRttNF~LD and V. E. PRICE, J. biol. Chem. °,09, a6a 
(1 .q54). 

4 G. CERIOTII and L. SPaNDRtO, Biochim. biophys. Acta 18, a,a 
(1955); Tumori 41, 538 (1955). 

G. C~RIOT'r~ and BEfiT1, Biochim. biophys. Acts °3, 362 
(1954). 

6 j.  B. SUUXER and A. L. DOeNCE, J. biol. Chem. 12.1,417 (1937); 
127, 4,39 (1939). 
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Table II 
Catalase activity of the liver and the kidney of normal guinea pigs 

and guinea pigs injected with yeast lecithin fraction 

Exp. No. Animal 

Normal 
Normal 
Treated 
Treated 

Liver 
/~102 

299 
292 
302 
300 

Kidney 
It 10~ 

62 
61 
72 
61 

i m m e d i a t e l y  r e m o v e d ,  t r a n s f e r r e d  in  t h e  co ld  r o o m  a t  
2°C a n d  weighed .  The  h o m o g e n a t e s  (100 m g  t i s sue  in 
10 ml 0.25 M sucrose)  were  p r e p a r e d  in  a P o t t e r -  
E l v e h j e m  glass  a p p a r a t u s ,  a n d  t h e n  c e n t r i f u g e d  a t  1500g 
for  10 r a in .  T h e  s u p e r n a t a n t  a f t e r  t h i s  c e n t r i f u g a t i o n  was  
d i l u t e d  500 t i m e s  w i t h  wate r .  2.6 ml  of t h i s  so lu t i on  were  
used for  t he  d e t e r m i n a t i o n  of e n z y m e  a c t i v i t y .  I n  t h e s e  
e x p e r i m e n t s ,  p e r y d r o l  (0-3 m l  of a 1 %  so lu t ion)  was  
p l a c e d  in t h e  side a r m  of t h e  f l ask  a n d  m i x e d  w i t h  t h e  
e n z y m e  a f t e r  7 m i n  n e c e s s a r y  for  t e m p e r a t u r e  equ i l i b r a -  
t ion .  As Tab le  I I  shows,  no  dec rea se  of l iver  or  k i d n e y  
c a t a l a s e  a c t i v i t y  was  r e c o r d e d  in  t h e s e  e x p e r i m e n t s .  
T h e  m e c h a n i s m  of t h e  i n h i b i t i o n  o i  pu r i f i ed  c a t a l a s e  b y  
p h o s p h o l i p i d e  e x t r a c t s  in vitro is d i f f icu l t  to  u n d e r s t a n d ,  
b u t  i t  s eems  poss ib le  t h a t  a r e a c t i o n  w i t h  t h e  i ron  b o u n d  
to  t h e  e n z y m e  molecule  is  i nvo lved ,  as  in  t h e  case  of 
c y t o c h r o m e  c. I t  is i m p o s s i b l e ,  in  t h e  e x p e r i m e n t a l  
c o n d i t i o n s  used  in t h i s  p a p e r ,  to  t h i n k  t h a t  t h e  inh ib i -  
t i on  is due  to  t h e  p r e sence  of free a m i n o  ac ids  in  phos -  
p h o l i p i d e  e x t r a c t s ,  becaus e  free a m i n o  ac ids  were  n o t  
r evea l ed  in t h i s  m a t e r i a l  b y  p a p e r  c h r o m a t o g r a p h y .  

L. MICHELAZZI 

Department  of General Pathology o[ the Universi ty  o/ 
Genoa (Italy), J u l y  9, 7957. 

Riass  u n to 

L ' a u t o r e ,  a n a t o g a m e n t e  a q u a n t o  h a  gi~t d i m o s t r a t o  
a v v e n i r e  pe r  il c i t o c r o m o  c, m e t r e  in  e v i d e n z a  u n a  po- 
t e n t e  az ione  i n a t t i v a n t e  la  c a t a l a s i  d a  p a r t e  dei  fos-  
fol ipidi  e s t r a t t i  d a  t e s s u t i  e da l  l ievi to .  

Die W i r k u n g  der  S u l f a t i o n e n  
auf  das  M e m b r a n p o t e n t i a l  der  i so l i e r t  
d u r c h s t r i i m t e n  S f i u g e t i e r m u s k u l a t u r  

I so l i e r t e  F r o s c h m u s k e l ,  in  N a t r i u m s u l f a t r i n g e r  i n k u -  
b ier t ,  ze igen  E r s e h e i n u n g e n  ( F i b r i l l a t i o n e n ,  N a c h k o n -  
t r a k t u r e n  bei  d i r e k t e r  Re izung) ,  die d u r c h  e ine  H e r a b -  
s e t z u n g  de r  K a l z i u m i o n e n k o n z e n t r a t i o n  e rk l / i r t  w u r d e n  
(FRe:Y~). N a c h  t e i lwe i sem Ers~itz de r  Chlor id-  d u r c h  
S u l f a t i o m m  in d e r  D u r c h s t r 6 m u n g s f l ~ s s i g k e i t  i so l ie r te r  
h i n t e r e r  E x t r e m i t / i t e n  y o n  K a t z e n  k o n n t e n  wir  j e d o c h  
ki i rz l ich  eine R e i h e  y o n  B e o b a c h t u n g e n  ans te l l en ,  die 
n i c h t  a l le in  m i t  e ine r  d e k a l z i f i z i e r e n d e n  W i r k u n g  de r  
S n l f a t i o n e n  erkl~irt  w e r d e n  kD nnen ;  h ie rbe i  k o n n t e n  wir  
zeigen,  dass  1. u n m i t t e l b a r  n a e h  de r  U m s c h a l t u n g  au f  die 
s u l f a t h a l t i g e  D u r e h s t r 6 m u n g s f i t i s s i g k e i t  e ine v o n  de r  
H 6 h e  dc r  S u l f a t k o n z e n t r a t i o n  abh~tngige ze i t l i ch  ziem- 

1 E. FREY, Arcll. exper. Path. Pharmakot. 98, 2l (19'23). 

l ich k o n s t a n t e  S t e i g e r u n g  de r  K a l i u m f r e i s e t z u n g  aus  de r  
M u s k n l a t u r  e r fo lg te  (KRAUI'P et at.~), 2. gle ichze i t ig  da-  
m i t  e ine  m e h r e r e  M i n u t e n  a n d a u e r n d e  r eve r s ib l e  Kon-  
t r a k t u r  d e r  M u s k u l a t u r  a u f t r a t  (KRAIJPP et aL e) u n d  3. 
w~ihrend de r  D u r c h s t r 6 m u n g  m i t  s u l f a t h a l t i g e r  Ty rode -  
16sung eine d a u e r n d e  be t r~ tch t l iche  S t e i g e r u n g  d e r  E m p -  
f i nd l i chke i t  d e r  M u s k u l a t u r  gegen t ibe r  i n t r a a r t e r i e l l  ver-  
a b r e i c h t e m  A c e t y l c h o l i n  ( K o n t r a k t u r w i r k u n g )  in  E r -  
s c h e i n u n g  t r a t  (STORMANN et al.3). An d e r s e l b e n  Ver-  
s u c h s o r d n u n g  f ief  K a l z i u m i o n e n e n t z u g  a l le in  die u n t e r  
1. a n g e f f i h r t e n  W i r k u n g e n  n u r  in  sehr  g e r i n g e m  Aus-  
masse ,  die in  3. a n g e g e b e n e n  n u r  v o r f i b e r g e h e n d  u n d  die 
u n t e r  2. erw~ihnte  K o n t r a k t u r w i r k u n g  i i b e r h a u p t  n i c h t  
h e r v o r  (KRAuPP et al.a). Z u m  n i ihe r en  Ver s tAndn i s  der 
W i r k u n g  de r  S u l f a t i o n e n  au f  die que rges t r e i f t e  M u s k u l a -  
t u r  w u r d e n  in d e n  n a c h s t e h e n d  m i t g e t e i l t e n  E x p e r i m e n -  
t en  die bet D u r c h s t r 6 m u n g  m i t  S u l f a t i o n e n  a b l a u f e n d e n  
e l e k t r i s c h e n  V e r / t n d e r u n g e n  a n  den  M e m b r a n e n  de r  
M u s k e l n  yon  h i n t e r e n  K a t z e n e x t r e m i t / i t e n  g le ichze i t ig  
m i t  d e n  K a l i u m v e r s c h i e b u n g e n  u n t e r s u c h t .  

Methodik.  A n  isol ier t  d u r c h s t r 6 m t e n  h i n t e r e n  Ex -  
t r e m i t ~ t e n  v o n  K a t z e n  (KR&uPP et al. 4) w u r d e  das  
M e m b r a n p o t e n t i a l  des  Museu lus  graci l is  in situ m i t  
G l a s m i k r o e l e k t r o d e n  (gefiillt  m i t  3m-KCI,  2 -10  31Y2, 
T i p p o t e n t i a l :  u n t e r  10 mV,  ADMAN ~) in t raze l lu lAr  regi-  
s t r i e r t .  Die  R e g i s t r i e r u n g  de r  M u s k e l s p a n n u n g  e r fo lg te  
a m  Muscu lus  g a s t r o c n e m i u s  m i t  Hilfe  e ines  l ) e h n u n g s -  
meBs t r e i f ens  u n d  e ines  S a n b o r n  S t r a i n  Gage  Ampl i f i e r s  
sowie D i r e k t s c h r e i b e r s  (KRAuPP et al.4). Die K a l i u m -  
k o n z e n t r a t i o n  w u r d e  I l a m m e n p h o t o m e t r i s c h  u n d  die 
C h l o r i d k o n z e n t r a t i o n  in de r  Durehs t r tSmungs f l t i s s igke i t  
n a c h  de r  M e t h o d e  v o n  SCHALV:S u n d  SCttALES 6 gemessen .  
Die  E i n s t e l l u n g  v e r s c h i e d e n e r  S u l f a t k o n z e n t r a t i o n e n  
e r fo lg te  d u r c h  e n t s p r e c h e n d e n  E r s a t z  des  NaCt  d u r c h  
NazSO 4 1. in  de r  I ) u r c h s t r 6 m u n g s f l t i s s i g k e i t  u n d  2. ill 
d e r  d e n  M u s c u l u s  graei l is  b e d e c k e n d e n  Fl f i ss igkei t  
( f l f i s s igke i t sd ich te  H a u t t a s c h e  a m  O b e r s c h e n k e l )  in  de r  
\Veise,  dass  die N a t r i u m k o n z e n t r a t i o n  u n v e r / i n d e r t  
b l i eb  u n d  je  zwei Mol C1 d u r c h  ein Mol SO, e r s e t z t  wur -  
den.  Die Osmolar i t~ i t  wurde  d u r c h  Z u s a t z  w m  S a c c h a r o s e  
au  f r ech t  e r h a l t e n .  

Ergebnisse. I n  228 E i n z e l m e s s u n g e n  b e t r u g  d e r  Mi t te l -  
w e r t  des R u h e p o t e n t i a l s  bei  n o r m a l e r  1 ) u r c h s t r 6 m u n g :  
--91,6 ~ 6,7 m V  ( S t a n d a r d a b w e i c h u n g ) .  N a c h  U m -  
s c h a i t u n g  a u f  c h l o r i d a r m e  u n d  su l f i t tha l t ige  D u r c h -  
s t r 6 m u n g s f l t i s s i g k e i t e n  t r a t  g le ichze i t ig  m i t  e i n e m  An-  
s t e igen  de r  v e n 6 s e n  K a l i u m k o n z e n t r a t i o n  eine v o n d e r  
H 6 h e  de r  S u l f a t k o n z e n t r a t i o n  bzw.  C h l o r i d e r n i e d r i g u n g  
abh~ingige S e n k u n g  des  R u h e p o t e n t i a l s  des  Grac i l i s -  
muske l s  in  E r s c h e i n u n g  (Abb.  1). Die  S u i f a t i o n e n k o n -  
z e n t r a t i o n  b e t r u g  d a b e i  in  a l len  V e r s u c h e n  d e n  h a l b e n  
W e r t  de r  C h l o r i d k o n z e n t r a t i o n s e r n i e d r i g u n g  (siehe a u c h  
M e t h o d i k ) ;  al le  a n d e r e n  I o n e n k o n z e n t r a t i o n e n  w u r d e n  
d a b e i  k o n s t a n t  g e h a l t e n .  

Die Messung  des R u h e p o t e n t i a l s  im Z e i t p u n k t  de r  
m a x i m a l e n  D e p o t a r i s a t i o n  war  schwie r ig  d u r c h z u f / i h r e n ,  
d a  die n a c h  E i n s t i c h  de r  M i k r o e l e k t r o d e n  g e m e s s e n e n  
P o t e n t i a l w e r t e  z u m  U n t e r s c h i e d  v o n  d e m  V e r h a l t e n  bei  
n o r m a l e r  D u r c h s t r 6 m u n g  n u r  ku rze  Zei t  k o n s t a n t  bi le-  
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