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Tab. Ii. Body-weight and carcass composition of rats after I 1 weeks of experimental feeding (mean :t= S.E., body-weight as the nearest whole 
number) 

Group No. Average Body-weight (g) Body-fat Body-protein 
of food intake change ~ change a 
rats (g/rat/day) initial final % % % % 

Controls 17 '27.6 16a :5c -1.2 291 -k 9.3 10.53 ~: 0.'2l /- 99.0 20.00 ~__ 0.35 -c 78.0 
Intermittent starvation 18 11.6 164 =[- 3.3 156 j:: 3.5 11.74 :c: 0.25 ~' ÷ 10.0 17.0t) = 0.16 u -- 21.3 
Continuolls underfeeding (pair-fed) 17 11.6 16.t ::[: 3.6 155 :~2 3.1 9.93 :[_ 0:22 - 6.8 19.14 -[_ 0.24 - 1'23) 

~, Based on the amount of fat and protein iu control animals, comparable as to body-weight, killed at beginning of the feeding period. 
~' l)ifferenee, as compared with both remaining groups, is significant for P ~ t).llL 

The results  are in keeping wi th  our  previous  work 
where we assumed enhanced  l ipogenesis  in i n t e r m i t t e n t l y  
s ta rv ing  ra ts  in view of the i r  raised resp i ra to ry  quot ien t% 
Periodic concen t ra t ion  of food ingest ion in to  brief  
per iods thus  leads to ma rked ly  a c c e n t u a t e d  lipogenesis 
not  only when the caloric in t ake  is near ly  adequa t e  7 bu t  
also when the  supply  of calories is subs tan t i a l ly  reduced.  
This fact  could possibly in ter fere  wi th  adipose t issue 
reduct ion  in some obese pa t i en t s  whose  sel f - imposed 
d ie ta ry  habi t s  somet imes  resemble  the  d ie t a ry  p a t t e r n  of 
i n t e rmi t t en t  s ta rva t ion .  

Zusammen/assung.  Alb inora t t en ,  bei denen  zwischen 
die F i i t t e rungs tage  1-2t~igige Hunge rpe r ioden  e ingese tz t  
wurden,  zeigten nach  3 W o c h e n  eine wesent t icb  e rh6hte  
Inkorpora t ion  yon  1-C14-Acetat in die Fetts~iuren der  
Leberschni t te .  Selbst  bei H e r a b s e t z u n g  der  Kalor ien-  

zufuhr  um ca. 50% stieg hier, im Gegensatz  zu kont inu ie r -  
lich unterern~ihr ten Tieren,  der  p rozen tua le  K6rpe r f e t t -  
gehal t .  Die Resu l t a t e  sprechen  fiir eine Ste igerung der 
Lipogenese.  
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Antigen-Distr ibut ion in Rat Liver Mitochondria 

I t  has been shown t h a t  pa r t i cu la t e  componen t s ,  sedi-  
m e n t e d  f rom homogena te s  of ra t  l iver by  means  of differ-  
ent ia l  cen t r i fuga t ion  and cell sap  itself, have  immunolog-  
ical proper t ies  ~. 

These f indings suggest  the  possibi l i ty  t h a t  a s t u d y  of the  
ant igenic  proper t ies  of cellular c o m p o n e n t s  migh t  yield 
in format ion  as to the  p a t t e r n  of d i s t r ibu t ion  of in t ra -  
cellular proteins .  

Resul ts  on the  immunologica l  p roper t ies  of r a t  l iver 
mi tochondr i a  and the i r  deoxyeho la te  sub- f rac t ions  will be 
repor ted  here. 

The perfused livers were homogenized  in 0.44 M sucrose 
in wa te r  and the  mi tochondr i a  isolated by  cen t r i fuga t ion  
at  10000 g for 10 rain, a f ter  r emova l  of cell debr is  and  
nuclei a t  1000 g for 15 rain. The microsomat  f rac t ion was 
ob ta ined  by  cen t r i fuga t ion  for 1 h a t  105000 g of mi to-  
ehondr ia  supe rna t an t ,  previously,  however ,  cen t r i fuged  a t  
30000 g for 30 min.  Both  the  mi tochondr ia l  and  micro-  
somal  f ract ions were washed  twice wi th  sucrose. By  t rea t -  
m e n t  of the  par t icu la te  f ract ions wi th  sod ium deoxy-  
cholate  3% at  p H  7.8 (0.3% final concent ra t ion) ,  deoxy-  
cholate  soluble (de-sol) and  deoxychola te- insoluble  (de- 
ins) f ract ions were obta ined .  The de-ins f ract ion from 
mi tochondr i a  will be referred to as mi tochondr i a  mem-  
b ranes  2. Cell s a p  was  o b t a i n e d  by  c e n t r i f u g a t i o n  a t  
105000  g for  1 h of  the  s u p e r n a t a n t  of m i c r o s o m e  
p r e p a r a t i o n s .  

To ob ta in  the  ant isera,  the  samples  were in jec ted  in to  
rabbi t s  using a d j u v a n t  t echnique  3. 6 rabb i t s  were in- 

j ec ted  wi th  each  an t igen  p repara t ion .  F o r  the  i m m u n o -  
logical e x p e r i m e n t s  t he  double  diffusion agar  t echn ique  
was used4 and the  reac t ions  were al lowed to  proceed a t  
20°C. Af te r  complet ion ,  the  agar  p la tes  were washed  and  
recorded photographica l ly .  

Mi tochondr ia  were t e s t ed  wi th  sera p roduced  aga ins t  
mi tochondr i a  themselves ,  de-sol mi tochondr i a  f ract ion,  
m i tochondr i a  membranes ,  m i c r o s o m e s ,  a n d  cell  sap.  

As shown in Figure 1, mi tochondr i a  p repa ra t ions  t e s t ed  
wi th  a homologous  an t i se rum gave rise to several  pre- 
c ip i ta t ion  lines. W h e n  the  same  mi tochondr i a  suspension 
was al lowed to  react  wi th  an a n t i m e m b r a n e  serum, only 
two groups  of ant igens  were d e m o n s t r a t e d  by  prec ip i ta t ion  
lines jo ining wi th  ident ical  lines p resen t  in the  reac t ion  
wi th  mi tochondr i a  an t i se rum,  One of these  has  fu r the r  
p roved  to be ident ical  wi th  one of the  several  lines p resen t  
in the  reac t ion  be tween  mi tochondr i a  and  ant i -de-sol  
mi tochondr i a  fract ion,  while the  o the r  one crossed all of 
t hem.  
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T h e  s a m e  p a t t e r n  o f  r e a c t i o n  n o t e d  b e t w e e n  m i t o -  
c h o n d r i a  a n d  a n t i m e m b r a n e  s e r u m  w a s  o b t a i n e d  w h e n  
m i t o c h o n d r i a  m e m b r a n e s  w e r e  u s e d  a s  t e s t  a n t i g e n ,  i t  is 
t o  be  n o t e d  t h a t  t w o  o u t  of  t h e  s ix  a n t i m e m b r a n e  s e r a  
u s e d  g a v e  r i se  to  o n l y  o n e  p r e c i p i t a t i o n  l ine  w i t h  m i t o -  
c h o n d r i a  m e m b r a n e s ,  a n d  t h a t  no  r e a c t i o n  a t  a l l  o c c u r r e d  
w i t h  d e - s o l  m i t o c h o n d r i a  f r a c t i o n .  

W h e n  t h e  m e m b r a n e s  w e r e  a l l o w e d  to  r e a c t  w i t h  a n  
a n t i s e r u m  a g a i n s t  dc - so l  r n i t o c h o n d r i a  f r a c t i o n ,  o n e  o r  
t w o  p r e c i p i t a t i o n  l ines  ( d e p e n d i n g  o n  t h e  a n t i s e r u m  u s e d  
in  t h e  r e a c t i o n )  a p p e a r e d ;  t h e s e  l ines  m e r g e d  w i t h  o n e  o r  
t w o  of  t h e  s e v e r a l  l i nes  o b t a i n e d  in t h e  r e a c t i o n  b e t w e e n  
t h e  s a m e  a n t i s e r u m  a n d  t h e  h o m o l o g o u s  a n t i g e n ,  h i  t h e  
r e a c t i o n  b e t w e e n  t h e  dc - so l  m i t o c h o n d r i a  f r a c t i o n  a n d  i t s  
h o m o l o g o u s  a n t i s e r u m ,  t h e s e  l a t t e r  t w o  l ines  we re  l o c a t e d  

%- 

Egz 

B l O 9  _ _  

Ouz 

v e r y  c lose  to  t i le  wel l  c o n t a i n i n g  t h e  a n t i g e n  ( F i g u r e  2). 
S ince  o u r  s e r o l o g i c a l  t e s t s  we re  a l w a y s  c a r r i e d  o u t  w i t h  
a n t i g e n s  a t  t h e  s a m e  p r o t e i n  c o n c e n t r a t i o n ,  t h e  d i f f e r e n t  
t )os i t ion  o f  t h e s e  l i nes  f a c i n g  t h e  a n t i g e n  well  s u g g e s t s  
t h a t  t h e  c o n c e n t r a t i o n  o f  t h e  a n t i g e n s  in t h e  d c - s o l  m i t o -  
c h o n d r i a  f r a c t i o n  p r o d u c i n g  s u c h  a r e a c t i o n  is l ower  t h a n  
in t h e  m i t o c h o n d r i a  m e n l b r a n e s .  

T h e  l a t t e r  e x p e r i m e n t s  i n d i c a t e  t h a t  m i t o c h o n d r i a  
m e m b r a n e s  a n d  de - so l  m i t o c h ( m d r i a  f rac t io l l  h a v e  a t  l e a s t  
tWO a n t i g e n s  ill c o m m o n .  

T h e  m i t o c h o n d r i a l  m e m b r a n e s  d id  n o t  r e a c t  w i t h  s e r a  
a g a i n s t  t i le  n l i c r o s o m a l  f r a c t i o n s  tlll([ cell  s a p  ( F i g u r e  3). 

T h e  d e - i n s  m i c r o s o t n a l  f r a c t i o n  s o m e t i m e s  t ) r o d u c e d  a 
r e a c t i o n  w i t h  t h e  a n t i m e m b r a n e  s e r u m  i d e n t i c a l  to  t h e  
one  d e s c r i b e d  for t h e  m e m b r a n e s .  T h i s ,  h o w e v e r ,  s e e m s  to  
be  d u e  to  a c o n t a m i n a t i o n  o f  t h e  m i c r o s o m a l  f r a c t i ( m  w i t h  
n l i t o c h o n d r i a  m e m b r , m e s .  T h i s  i n t e r p r e t a t i o n  is s u p p o r t e d  
b y  t h e  fo l l owing  o b s e r v a t i o n s :  (a) I t i g h e r  p r o t e i n  c o n -  
c e n t r a f i o n  of  m i c r o s o m a l  a n t i g e n s  t h a n  m i t o c h o n d r i a  
n l e l l q b r a n e s  w~ts n o c c s s t l r y  t o  o b t a i n  s u c h  ~t r eac t io l l .  
(b) kVhen  m i c r o s o m a l  a n t i g e n s  we re  t e s t e d  a t  t h e  s a m e  
I{N; \  c o n c e n t r a t i o n  of  m i t o c h o n d r i a l  n l e l n b r a n e s ,  n o  
r e a c t i o n  a p p e a r e d  ( R N A  in t h e  m i t ( } c h o n d r i a  m e m b r a n e s  
w a s  c o n s i d e r e d  a s  a n  i n d i c a t i o n  o f  m i c r o s o m a l  c o n t a m i -  
n a t i o n ) .  (c) O u r  d c - i n s  m i c r o s o m a l  f r a c t i o n s  a t  t h a t  
p r o t e i n  c o n c e n t r a t i o n  w h i c h  r e a c t s  w i t h  a n t i m e m b r a n e  
s e r u m ,  a p p e a r e d  to  c o n t a i n  s o m e  c y t o c h r o m o x y d a s e  
a c t i v i t y ;  we  c o n s i d e r  t h i s  as  a n  i n d i c a t i o n  o f  c o n t a m i -  
n a t i o n  w i t h  n l i l o c h ( m d r i a  m e m b r a n e s .  

No  r a t - s e r u m - l i k e  a n t i g e n s  were  d e m o n s t r a t e d  in t h e  
t y p i c a l  m e m h r a n e  a n t i g e n s .  

M a n y  p r e c i p i t a t i o n  l ines  we re  o b t a i n e d  in t h e  r e a c t i o n  
b e t w e e n  t i le  d e - s o l  m i t o c h o n d r i a  f r a c t i o n  a n d  h o m o l o g u s  
a n t i s e r u m  ( F i g u r e  2). 

S o m e t i m e s ,  w h e n  s u c h  a n t i g e n  w a s  a l l o w e d  t o  r e a c t  
w i t h  s e r a  p r o d u c e d  a g a i n s t  t h e  d c - s o l  m i c r o s o m a l  f r a c t i o n ,  
t w o  p r e c i p i t a t i o n  l ines  a p p e a r e d  ( F i g u r e  4). T h i s  is p r e -  
s u m a b l y  d u e  t o  c ( m t a m i n a t i o n  w i t h  mic ro s (~mes  in ( m r  
m i t o c h o n d r i a  p r e p a r a t i o n ,  a s  t h e s e  t w o  l ines  p r o v e d  to  be  
i d e n t i c a l  w i t h  t w o  l ines  p r o d u c e d  b y  micros{m~es .  T h e  
de - so l  m i l o c h o n d r i a l  f r ac t i (m ,  w h e n  t e s t e d  a g a i n s t  a n t i -  
( lc- ins  mic ros ( ) Ina l  s e ra ,  (h)es u()t s h o w  a n y  r e a c t i o n .  

( ) u r  r e s u l t s  t h u s  s h o w  t h a t  r a t  l i ve r  m i t o c h o n d r i a  
c o n t a i n  a t  l e a s t  t h r e e  g r o u p s  of  a n t i g e n s ,  o n e  l ) e h m g i n g  to  
t h e  m e m b r a n e s ,  o n e  to  d e o x y c h o l a t e  s o l u b l e  f r a c t i o n  a n d  
o n e  p r e s e n t  in b o t h .  

T h e r e  is, h o w e v e r ,  t h e  p o s s i b i l i t y  t h a t  t h e  l a t t e r  m a y  
a c t u a l l y  b e l o n g  t o  t h e  m e m b r a n e ,  a l t h o u g h  b e i n g  s l o w l y  
e x t r a c t e d  in  0 . 3 %  d e o x y e h o l a t e  5. 
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Fig. 1 4. Agar double diffusion precipiting reaction. On the h'ft side 
the dark field photographs, on the right a diagramatic redrawn of the 
same. The horizontal lines, marked with capital letters, indicate 
the position of the trough containing the anti-sera. Antigens were 
put  in the round wells (marked with numbers  in the diagrams). 
A = mitochondrial membranes anti-serum; B -- mitoch(m(lria anti- 
sermn; C = dc-sol mitochondria fraction anti-sermn; D -- micro- 
some anti-serum; E = cell sap anti-serum; 1 = mitoehondrial mem- 
branes;  !2 = dc-sol mitochondria; 3 = de-ins mierosomes; t -- de-sol 

microsomes; 5 = mitochondria; 6 = n l i c r o s O l t l C S .  

The antigens contained 6 mg protcin/ml {in sub-a and sub-b 3 mg and 
1.5 m~ protein/ml respectively). 
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