
[15. XL 1957] Kurze Mitteilungen - Brief Reports 443 

pears ,  then ,  t h a t  the  adeny l ic  acid deaminase  a c t i v i t y  of 
muscle  is as h igh  or h ighe r  t h a n  the  ATP-ase  ac t iv i tyL  

A c e t o n e  p o w d e r s  of ske le ta l  muscle  of r a b b i t  and  
p igeon and  ch icken  (breas t  muscle) were e x t r a c t e d  for 
10 rain wi th  10 vol w/v  of e x t r a c t i n g  m e d i u m  and  
cen t r i fuged .  The s u p e r n a t a n t  fluids were t h e n  t e s t e d  a t  
25 ° unde r  t he  cond i t i ons  desc r ibed  by  NIKIFORUK a n d  
COLOW~CK~; succ ina te  buf fe r  p H  5.9, a n d  4 × 10 -~ M 
5-adenos ine  m o n o p h o s p h a t e .  U n i t s  are  expressed  as 
0.001 O.D. dec rea se /min  at  265 mr,.  In  add i t i on  the  
range  of the  assay  was  e x t e n d e d  some 500 fold for sub-  
s t r a t e  c o n c e n t r a t i o n  by  e i ther  in se r t ing  a space r  in t he  
B e c k m a n  cells so as to  reduce  t h e  l ight  p a t h w a y  f rom 
10 m m  to l m m  a n d / o r  r ead ing  the  O.D. changes  a t  
288 nut. At  th is  w a v e l e n g t h  5-inosine m o n o p h o s p h a t e  has  
a b o u t  twice  the  mola r  e x t i n c t i o n  coef f ic ien t  of 5-adeno-  
sine m o n o p h o s p h a t e .  As d i scussed  in the  t ex t ,  s u b s t r a t e  
s a t u r a t i o n  wi th  c rnde  e x t r a c t s  of adeny l ic  d e a m i n a s e  
a p p e a r s  to  occur  a t  e x t r e m e l y  h igh  c o n c e n t r a t i o n s .  The 
s tud ies  a t  h igh  s u b s t r a t e  c o n c e n t r a t i o n  were  c o n d u c t e d  
to  t he  t e s t  ac t iv i t ies  of a c e tone  p o w d e r  e x t r a c t s  of h e a r t  
of all species  inc luded  in t he  table .  E v e n  a t  h igh  s u b s t r a t e  
c o n c e n t r a t i o n s  we d e t e c t e d  only  ve ry  fa in t  ac t iv i ty ,  
less t h a n  ~/x0000 a m o u n t  p r e s e n t  in ske le ta l  muscle .  Also 
e x t r a c t s  of p igeon l iver  a ce tone  p o w d e r  c o n t a i n  smal l  
a m o u n t s  of ac t iv i ty ,  a b o u t  twice  as m u c h  as hea r t .  
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Zu.sammenfassung 

I)cr gr6ssere  Tell de r  Muske ldeaminase  u n d  Adeny l -  
s~iure k a n n  nur  bei  h o h e n  S a l z k o n z e n t r a t i o n e n  e x t r a h i e r t  
werden .  Die Fi ih igkei t  des  Muskels  fiir A d e n y l d e a m i n a -  
t ion  sche in t  gr6sser  zu sein als seine ATP-ase-Kapazi tS~t .  
B e o b a c h t u n g e n  fiber die Ve r t e i l ung  des E n z y m e s  und  
seine K i n e t i k  w e r d e n  beschr i eben .  
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(74%),  d ' I . M . P .  (16%) e t  d ' h e x o s e s - p h o s p h a t e s  ~t6 °/x/.oj: 
la r 6pa r t i t i on  de ces compos6s  es t  i d e n t i q u e  d a n s  le jus  
e t  dans  la pu lpe  s, 

Les vitesses moyennes des prot6ines de notre liquide de d6cong61atiou 
sont en --- 10 -s Cln2]volt/cm, h II -- 0,10, pll 7,l 
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La c o n c e n t r a t i o n  en p ro t6 ines  (mesurde  au r~iracto-  
m~tre  p l o n g e a n t ,  5. 25 °, ~ -- 589 mr,,  I = 0.00182% prot.} 
oscille en t r e  3,5 e t  4 ,95%. Le l iquide n ' e s t  ni v i squeux ,  ni 
b i r6 f r ingen t  e t  ne c o n t i e n t  aucun  r e p r ~ s e n t a n t  du g roupe  
des myos ines .  11 es t  color6 en rose pa r  l ' h6moglob ine  du 
sang  p r6sen t  d a n s  les musc les  malgr6 leur rint;age au 
l iquide  de R i n g e r  a v a n t  cong61ation. Aux  p H  d 'd l ec t ro -  
phor~se,  le g r a d i e n t  c o r r e s p o n d a n t  migre  l e n t e m e n t  vers  
la c a t h o d e  ou res te  immobi le .  

Fig. 1. Prot6inogramme (compartiment anodique) d'un liquide de 
d6eong61ation de muscles de grenouille aprbs 16,300 s d'4leetrophor6se 
(t ~ = 0,10, pH = 7,1, champ = 5,'2 volt/era, concentration prot~iue 
= 4,95%). Les gradients x et c peu marqu6s sont encore rep6rables; 
les gradients a e t  b sont distincts, a 4tant lui-mfime subdivis6 enses 
trois fractions (a', a", a"). A droite, l'h6m~gh~bine se superpose au 

gradient salin. 

C o m p o s i t i o n  d u  s u c  de  d 6 c o n g 6 1 a t i o n  d u  m u s c l e  
s t r i6  de  la  g r e n o u i l l e  

La c o n t r a c t u r e  de d~cong61ation, que  m a n i f e s t e  pen-  
d a n t  son d6gel un  muscle  str i6 vivant  congel6, s ' accom-  
pagne  de l ' e x s u d a t i o n  mass ive  d ' u n  l iquide r iche en 
prot6ines  1. Nous  avons  analys6  ce l iquide n o t a m m e n t  
par  la m ~ t h o d e  de l '61ectrophor~se ~ apr~s une  dia lyse  de 
40 h c o n t r e  les so lu t ions  de  t a m p o n  de  p h o s p h a t e s  
sod iques  (l, = 0,10, p H  = 7~1) e t  de p h o s p h a t e s  sod iques  
+ NaC1 (F~ = 0,15, p H  = 7,2) uti t is6es dans  ce labora to i re .  

Le l iquide a un  p H  16g~rement acide,  compr i s  en t re  6 
e t  6, 5. I 1 r e n f e r m e  des p h o s p h a t e s ,  sous fo rme  ino rgan ique  

Les au t res  pro t6 ines  p r6sen te s  d a n s  le l iquide de d6- 
cong61ation a p p a r t i e n n e n t  au g roupe  du myog~ne.  On 
d i s t ingue  q u a t r e  g r a d i e n t s  iden t i f i ab les  pa r  leurs v i t esses  
de mig ra t i on  (Tableau) a u x  g r a d i e n t s  a, b, c e t  x de 
I)UBUISSON e t  JAcoB ~. 

Ces g r a d i e n t s  son t  d ' i m p o r t a n c e  wtr iable .  Leu r  s @ a -  
r a t i on  ( c o m p a r t i m e n t  anodique)  est  mei l leure  5~ la force 
ion ique  /~ ---- 0,10 (Fig. 1). Le g r a d i e n t  a es t  c o m p l e x e  
e t  se sc inde  en t ro is  c o m p o s a n t e s  a', a", a'"; leur  s6pa.ra- 
t ion  res te  c e p e n d a n t  i ncomple t e  apr6s  8 h d '61ectro- 
phor~se (t~ = 0,10, p H  = 7,15, c h a m p  = 5 vol t /era) .  Le 
g r a d i e n t  b e s t  le second  g r a d i e n t  i m p o r t a n t ;  il d6passe  
le g r a d i e n t  a. Le g r a d i e n t  c es t  peu  ma r q u 6  et  s '6 ta le  

i j .  GODEAUX. Arch. int. Physiol. 58, '299 (1950). 
2 M. DU~VlSSON, A. DISTf';CHE et A. DEBO% Biochim. biophys. 

Aeta 6, 97 (1950). 

3 Nous remercions vivement Mnw QOSSELIN-REY qui a eu i'obli- 
geance de Iaire cette d~termination. 
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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 
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