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the  ace toace ta te  fo rmat ion  by  l iver slices f rom suckling 
ra ts  7 and  since the  ut i l iza t ion of ace toace ta te  by  the  
bra in  is h ighes t  in the  suckling per iod s . I t  appears  t h a t  
b rown adipose tissue, of all the  organs examined,  assumes 
a special pos i t ion  which  could well be re la ted to  its hea t  
product ion ,  which  requires  b o t h  f a t t y  acids and  a sparker ,  
ev iden t ly  ob ta ined  by  glycolysisL 

Zusammen/assung .  Die Pyruvatk inaseakt iv i t~ i t  wurde  
im Gehirn  und  in den Muskeln yon  R a t t e n  w~ihrend der  
En twick lung  bes t immt .  Die Aktivit~it war  in F e t e n  h6her  
als in s / iugenden Jungen  und  st ieg d a n n  wieder  an. Kor-  
t i sonace ta t  (5 mg  �9 100 g/Tag, 3 Tage) e rh6ht  die P y r u v a t -  
k inaseakt iv i t / i t  am 10. Tag im b raunen  Fe t tgewebe  und  
erniedr igt  sie in der  Leber.  E ine  hohe Fet tdi / i t ,  vom 
14. Tag an geft i t ter t ,  h a t  dense lben  Ef fek t  am 30. Tag. 

Das Muskel- und  Geh i rnenzym kann  m a n  durch  h o h e  
Fettdi~it oder  Kor t i son  n ich t  ved indern .  
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Differences Between  the Soluble  Mitochondria l  Prote ins  in Various  Organs  of the Rat 

Only the  l iver 's  soluble mi tochondr ia l  p ro te ins  have  
a l ready  been  s tudied  b y  numerous  workers,  using several  
t echniques  such as: u l t r acen t r i fuga t ion  1, moving  boun-  
da ry  e lectrophoresis  3, pape r  e lectrophoresis  3, micro- 
e lect rophores is  on agar  gel ~ and  immunoe lec t rophores i s  5. 
Bu t  l i t t le  is known  abou t  the  soluble pro te ins  of mi to-  
chondr ia  isolated f rom o ther  organs. 

The p resen t  paper  describes t he  e lect rophoret ic  pa t t e rn s  
ob ta ined  f rom the  ex t rac t ib le  pro te ins  of liver, hea r t  and  
k idney  mi tochondr ia .  In  order  to  exclude the  in ter ference  
of soluble pro te ins  f rom o ther  cy toplasmic  particles,  
special care was t aken  to  ob ta in  mi tochondr ia l  f rac t ions  
as pure  as poss ible .  To e l iminate  lysosomes,  Tr i ton  W R -  
1339 w a s  admin i s t e red  to  t he  ra t  6,7 and microsomal  
con t amina t i on  was a lmos t  suppressed  by  wash ing  the  
mi tochondr i a l  pel let  and  recent r i fuging a t  5000 g. 

Male adul t  rats,  of t he  Wis te r  strain,  received an i.v. 
in ject ion of Tr i ton  WR-1339 (Rohm & Haas  Co. Phi la-  
delphia,  Pa.) a t  a dosage of 200 mg, 4 days  before decapi-  
ta t ion .  Organs  f rom several  animals  were pooled for all 
t he  exper iments .  

We  used dif ferent ia l  cent r i fugat ion  for isolat ion of the  
in t racel lular  part icles,  according to  SCHNEIDER and 
HOGEBOOM s, w i th  some modif ica t ions  in order  to  ob ta in  
a be t t e r  isolat ion of t h e  mi tochondr ia .  The l ivers were 
homogen ized  in 0 .25M sucrose and  f rac t iona ted  a t  4~ 
As the  ini t ial  mi tochondr ia l  pel le t  is more  or less con- 
t a m i n a t e d  wi th  microsomes,  th is  pel let  was  washed  
twice by  resuspens ion  and  sed imen ta t ion  at  5000 g for 
20ra in  9. 

H o m o g e n a t e s  of k idney  and  hea r t  were p repa red  in 
the  same way  as for the  liver, only  the  cardiac muscle  
required more  prolonged homogeniza t ion .  

In  order  to  l ibera te  the  soluble proteins,  the  mito-  
chondr ia  were  placed for 30 rain in a 0.1% solut ion of 
Tr i ton  X-100, which does no t  affect  the  s t ruc tu ra l  pro-  
teins.  Af ter  cen t r i fuga t ion  at  9000 g, the  s u p e r n a t a n t  was 
collected and  the  soluble mi tochondr ia l  p ro te ins  were 
de t e rmined  by  the  b iure t  m e t h o d  10 

In  order  to  evalua te  the  pu r i t y  of the  fraction,  enzymic  
cr i ter ia  11 were  employed.  The fract ions were analysed  
for t he  to ta l  ac t iv i ty  of var ious  enzymes.  W i t h  regard 
to t he  microsomal  c o n t a m i n a t i o n  (as d e t e r m i n e d  by  
g lucose-6-phosphatase  act ivi ty) ,  the  mi tochondr i a  con- 
t a ined  respec t ive ly :  0.5, 1.5 and  1.5% for the  hear t ,  

the  l iver and the  k idney  prepara t ions .  W i t h o u t  the  spe- 
cific s tep  to e l iminate  t he  lysosomal  fraction,  20-25% of 
lysosomal  ac t iv i ty  (as de t e rmined  by  acid phospha ta se  
act ivi ty)  was p resen t  in the  mi tochondr ia l  p repa ra t ion  
f rom liver and k idney  (data  for the  hea r t  are not  available). 
For  l iver and  kidney,  th is  con t amina t i on  falls to  approxi-  
ma te ly  10% af ter  in jec t ion  of Tr i ton  WR-1339 and  to  
2% for the  hear t .  Inclus ion of th is  small  amo u n t s  of 
non-mi tochondr ia l  mater ia l  was considered no t  to  affect  
s ignif icant ly  the  basic values of the  e lec t rophore t ic  pa t -  
t e rn  of normal  mi tochondr ia .  

The e lec t rophore t ic  runs  were pe r fo rmed  according to  
the  procedure  of ORNSTEIN a n d  DAVIS 1~ wi th  a Tris-  
HC1 buffer  (0.01M; p H  8.3). A b o u t  20 ~1 of the  sample 
(0.3-0.4 mg of protein)  were ana lysed  and  s ta ined ei ther  
wi th  amidob lack  or wi th  coomassie  blue 13 
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Fig. 2. Densitometrlc curves of mitoehondrial pherograms from 
kidney, liver and heart. All the patterns have been drawn to the 
same scale. 

Fig. 1. Disc electrophoresis of tile soluble proteins isolated from the 
mitochondrial fraction of (A) kidney, (B) liver and (c) heart. Several 
minor bands are too weak to be seen in the photograph. 

The dens i tomet r ic  m e a s u r e m e n t s  were pe r fo rmed  by  
means  of the  photoe lec t r ic  scanner  Chromoscan  (Joyce 
and Loebl,  Great  Britain).  

Figure  1 shows the  e lec t rophore t ic  p a t t e r n s  of soluble 
mi tochondr ia l  pro te ins  of kidney,  l iver and  hear t .  
Diagrams of the  dens i tomet r i c  curves are shown in 
Figure  2. These d iagrams  have  been calcula ted and d rawn  
to the  same dis tance  of migra t ion  in order  to faci l i tate  
the i r  compar ison.  The main  f ract ions  seem to be charac-  
ter is t ic  for each organ, since the  expe r imen t s  have  been  
repea ted  several  t imes  and the  pa t t e rn s  are qui te  repro- 
ducible,  if f resh ex t rac t s  are used. Freeze-dr ied  ex t rac t s  
show a cer ta in  dena tu ra t ion .  

Figure  2 shows the  soluble mi tochondr ia l  p ro te ins  of 
the  kidney,  which  are spread  over  13 fractions.  Their  
d i s t r ibu t ion  is more  homogenous  t h a n  t h a t  of the  l iver 
and  the  hear t .  F rac t ion  3 is the  m o s t  i m p o r t a n t  and 
absolu te ly  charac ter i s t ic  for th is  tissue. A t  the  ca thodic  
end, the re  is a group of up to  6 d i s t inc t  bands ,  f rom 
which  fract ion 12 is the  mos t  impor t an t .  

As for the  kidney,  the  l iver also conta ins  13 bands  
(Figure 2). Most  of the  dense f ract ions  are located a t  the  
ca thod ic  end, and the  n u m b e r  of f rac t ions  decreases  

progress ively  to t he  anodic  end. F rac t ion  1 is ve ry  faint ,  
as well as f rac t ions  11, 12 and 13. These lat ter ,  s i tua ted  
very  near  the  ca thodic  end, are no t  a lways well s epa ra ted  
in all the  e lec t rophore t ic  runs. 

The soluble pro te ins  of hea r t  mi tochondr i a  (Figure 2) 
are charac te r i sed  by  3 sharp ly  resolved bands  7, 8 and  9 
migra t ing  very  close to each other.  

These f indings indicate  a he te rogene i ty  of the  mito-  
chondr ia l  prote ins .  I t  is known t h a t  the  q u a n t i t a t i v e  
d i s t r ibu t ion  of enzymes  varies in d i f fe rent  organs  14. E v e n  
in a single tissue, mi tochondr i a  show differences in the i r  
s t ruc tu re  and enzymic  ac t iv i ty  15. I t  r emains  to be es tab-  
l ished w h e t h e r  the  he te rogene i ty  observed  in t he  soluble 
mi tochondr ia l  p ro te ins  of the  3 t issues also cor responds  
to d i f fe rent  b iochemica l  activitiesl~. 

Rdsumd. Les ph6rogrammes  ob tenus  apr~s 61ectropho- 
r~se en acry lamide  des prot6ines  mi tochondr ia les  solubles 
du rein, du foie e t  du coeur, m o n t r e n t  des diff6rences 
dans  ces 3 organes.  Le profil  61ectrophor6tique est  repro-  
duct ib le  et  caract6r is t ique pour  la f rac t ion mi tochon-  
driale de ces organes.  
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