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Frac t ions  of cell  membranes  and mic rosomes  isolated f rom the l iver ,  kidneys and spleen of C57BL/6 
mice possess  the highest alloantigenic activity. The hyaloplasm and nuclei have no alloantigens, The 
specific alloantigenic activity of splenic cell f ract ions is much higher than that of fract ions of the l iver and 
kidneys. 

The importance of alloantigens in development ef immunologic response to tissue transplantation is 
accepted unequivocally by most investigators. The number and localization of the transplantation antigens 
are evidently reflected in the manifestation of transplantation immunity [1211 The results of experimental 
studies of distribution of alloantigens in subcellular fractions of various organs are highly contradictory 
[1, 2, 101. 

Distribution of alloantigens in subcel lular  s t ruc tures  was investigated in the present study by the ab- 
sorption of cytotoxic antibodies test.  

EXPERIMENTAL METHOD 

The concentrat ion of transplanation antigens was determined in the liver,  kidneys, and spleen of adult 
male  C57BL/6 mice.  The organs were  perfused with buffered physiological saline, pH 7.4, chopped finely 
with sc i s so r s ,  and homogenized. The homogenate was t rea ted  by differential centrifugation in accordance 
with the scheme adopted in this labora tory  [1]. The supernatant obtained after  sedimentation of the nuclei 
in 2.2 M sucrose  was dialyzed against physiological saline, pH 7.4, and the cell membranes  were isolated 
f rom it by the method of Emmelot  and Bos [5] by centrifugation in a sucrose  density gradient (1.16, 1.2, 
1.22, 2.2 M). The membranes  were  thereby concentrated between the 1.2 and 1.22 M sucrose  layers  [5-7]. 
In some experiments ,  l ipoproteins were  isolated f rom the organs by Davies ' s  method [4]. 

The alloantigenic activity of the samples  was determined by absorption of cytotoxic isoantibodies. 
The isoantibodies were obtained by immunizing male BALB/c  mice  with spleen cells f rom male C57BL/6 
mice  (108 cells per injection, 5-10 intraperi toneal  injections at intervals of 10 days). The cytotoxic activity 
of the se ra  was determined by the method of Gofer  and O 'Gorman [6], and the recommendat ions  of B. D. 
Brondz were followed during the per formance  of the experiments .  The unit of antibody activity was taken 
to be the dose of serum causing death of 50% of cells  in a suspension containing 2 x 10 ~ ce l l s /ml .  Absorp-  
tion of cytotoxins was car r ied  out at 37 ~ for  1 h in a mixture of equal quantities of antibodies (in a dilution 
giving death of 75% of cells in the suspension) and the antigen sample.  An absorption curve was plotted 
f rom the resul ts  of determination of the decrease  in cytotoxicity of the serum after  incubation with differ-  
ent doses of the sample,  and this was subsequently used to est imate  the quantity of antigen absorbing 1 
unit activity of the antibodies. This dose was taken as the unit of alloantigenic activity. 

E X P E R I M E N T A L  R E S U L T S  

The resul t s  of investigation of the distribution of alloantigens in subcellular  fract ions of homogen-  
ates f rom var ious  mouse organs are  given in Table 1. 

The alloantigenic activity of spleen homogenate in these experiments  was between twice and three 
t imes higher than that of l iver  and kidney homogenate. Undestroyed spleen and kidney cells absorbed only 
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TABLE 1. D i s t r i b u t i o n  of T r a n s p l a n t a t i o n  A n t i g e n s  
in S u b c e l l u l a r  F r a c t i o n s  of Spleen ,  L i v e r ,  and K idne ys  

of C57BL/6  M i c e  

Organ 

Spleen 

Liver 

Kidneys 

Fractions ! I�84 ~'~ 

-~ t243 |  'Zo ~ o 

Isoantigenic activity 
---N-K F ~---i- 

'> ~ _~ 

' N ~  ~ .a~ ~ N  o.~ 

Whole ceils (1.5" i0 s) 

Homogenate 
Residue after centxi- 

fugation at 1500 g 
nuclei 
membranes 

Mitochondria 
Microsomes 
Davies's 

lipoprotein 
Hyaloptasm 
Whole cells (1.8" 10 8 ) 

Homogenate 
Kesidue after centri- 

fugation at 1500 g 
nuclei 
membranes 

Mitochondria 
Microsomes 
~aloplasm 

ole cells (6.5" l0 B) 

Homogenate 
Residue after centri- 

fugation at 1500 g 
nuclei 
membranes 

Mitoehoadria 
Microsomes 
Hyaloplasm 

77,0 

77,0• I2,5 

49,l• 10,8 

4,2• 
3,3• 

3,5• 
32,9• 

118,5 
118,5• 15,1 

30,5• 

9,0• 
7,6• 

71,4• 
107,5 

107,5--- + 13,2 

40,1• 

11,2• 
5,8• 

42,9• 

1,2• 

3,3• 

2,5• 
<0,5 

17,0• 
I0,0• 
17,0• 

20,0• 
0 

1,0• 
1,3• 

2,4• 
<0,5 

2,3• 

3,0• 
2,2• 

0 
0,7• 

1,4• 

2,1• 
<0,5 

2,3• 
1,4• 
2,5• 

0 

36,4 

i00,0 

50,3 

20, I 
16,5 
22,1 

27,5 
0 

77,4 
100,0 

4i ,3 

17,6 
10,9 
0 

50,0 

t00.0 

56,6 

10,4 
9,6 
0 

ha l f  the  quan t i ty  of a n t i b o d i e s  a b s o r b e d  by  h o m o g e n a t e  wi th  the  equ iva len t  p r o t e i n  content ;  a s u s p e n s i o n  
of l i v e r  c e l l s  had a l m o s t  the  s a m e  s p e c i f i c  a c t i v i t y  a s  the  h o m o g e n a t e .  A c o n s i d e r a b l e  p r o p o r t i o n  of a l l o -  
a n t i g e n s  of the  i n v e s t i g a t e d  o r g a n s  was  s e d i m e n t e d  at  1500 g. F u r t h e r  s e p a r a t i o n  of t h i s  f r a c t i o n  showed  
tha t  i t s  a l l o a n t i g e n i c  a c t i v i t y  i s  m a i n l y  con ta ined  in the  c e l l  m e m b r a n e s ;  the  a l l o a n t i g e n i c i t y  of the  nuc l e i  
was  e x t r e m e l y  low. In the  t e s t s  of the  s p l e e n  and k i d n e y s ,  the  s p e c i f i c  a l l o a n t i g e n i c  a c t i v i t y  of the  m i c r o -  
s o m e s  was  h i g h e r  than  tha t  of the  m i t o c h o n d r i a .  In  the  l i v e r ,  on the  o t h e r  hand,  the  m i t o c h o n d r i a  w e r e  a l -  
m o s t  t w i c e  as  a c t i v e  a s  the  m i c r o s o m e s .  T h e  h i g h e s t  s p e c i f i c  a l l o a n t i g e n i c  a c t i v i t y  was  shown by  s a m p l e s  
of l i p o p r o t e i n  i s o l a t e d  by D a v i e s ' s  m e t h o d .  The  c e l l  h y a l o p l a s m  of a l l  the  i n v e s t i g a t e d  o r g a n s  c o n t a i n e d  no 
t r a n s p l a n t a t i o n  a n t i g e n s .  

A high con ten t  of t r a n s p l a n t a t i o n  a n t i g e n s  in the  s p l e e n  has  been  r e p e a t e d l y  s t r e s s e d  by v a r i o u s  
w o r k e r s  [2, 3, 10]. A l l o a n t i g e n i c  a c t i v i t y  of the  l i v e r  is  the  s u b j e c t  of h igh ly  con f l i c t i ng  op in ions :  s o m e  
w o r k e r s  [3] found a l m o s t  the  s a m e  con ten t  of a l l o a n t i g e n s  in the  l i v e r  a s  in the  s p l e e n ,  whi l e  o t h e r s  [5, 13] 
e m p h a s i z e d  the  e x t r e m e l y  low a l l o a n t i g e n i c i t y  of t h i s  o r g a n .  A c c o r d i n g  to da t a  in the  l i t e r a t u r e  [3], the  
content  of t r a n s p l a n t a t i o n  an t igens  in the  k i d n e y s  is  even  l o w e r  than  in the  l i v e r .  

T h e  r e s u l t s  of t h e s e  i n v e s t i g a t i o n s  to d e t e r m i n e  a l l o a n t i g e n s  in s u b e e l l u l a r  f r a c t i o n s  a r e  in s u b -  
s t a n t i a l  a g r e e m e n t  wi th  t hose  d e s c r i b e d  in the  l i t e r a t u r e  [2, 3, 9, 10]. In s o m e  c a s e s  c o m p a r i s o n  i s  r e n -  
d e r e d  d i f f i cu l t  by  the  f ac t  tha t  the  f r a c t i o n  of l ight  m i t o e h o n d r i a  ( l y s o s o m e s )  was  not  i s o l a t e d  in the  p r e s e n t  
i n v e s t i g a t i o n ,  and a c c o r d i n g  to f ind ings  o b t a i n e d  in  one l a b o r a t o r y  [3-6] ,  t h i s  f r a c t i o n  p o s s e s s e s  p a r t i c u -  
l a r l y  h igh  a l l o a n t i g e n i c i t y .  When  the  s u b c e l l u l a r  c o m p o n e n t s  w e r e  f r a c t i o n a t e d  by  the  m e t h o d  u s e d  in t he  
p r e s e n t  i n v e s t i g a t i o n ,  l y s o s o m e s  a p p e a r e d  in the  m i c r o s o m a l  f r a c t i o n .  T h i s  m a y  have  b e e n  r e s p o n s i b l e  
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for  the g r e a t e r  (1.7-1.8 t imes)  act ivi ty  of the spleen and kidney m i c r o s o m e s  than of the i r  mi tochondr ia .  
However ,  t he re  is evidence to show that pure  m i c r o s o m e s  contain la rge  quanti t ies of al loantigens [7, 10]. 
The low act ivi ty  of the l iver  m i c r o s o m e s  can eas i ly  be explained by the p re sence  of a fac tor  blocking a l lo-  
antigens [11] in the cell  l y s o s o m e s  of this organ.  A possible  explanation of the cont rad ic tory  nature  of 
r e su l t s  for  the total  content of al loantigens in the l iver  may  be that this f ac to r  v a r i e s  in its act ivi ty de-  
pending on conditions of t r ea tmen t  of the l iver .  The re la t ive ly  high act ivi ty of the l iver  mi tochondr ia  in 
the presen t  exper imen t s  is not in ag reemen t  with e s t ima te s  made by other  w o r k e r s  [2, 3]. A high content 
of al loantigens in cell  m e m b r a n e s  has a l ready  been descr ibed  in many invest igat ions using immunochemica l  
and immunomorpholog ica l  methods  [7, 8, 12]. However,  the exis t ing view that act ivi ty of granule  f rac t ions  
is the r e su l t  of the i r  contaminat ion by f r a g m e n t s  of m e m b r a n e s  cannot be  reconci led  with observa t ions  [7] 
of high act ivi ty  of the in t race l lu la r  components  comple te ly  f reed  f rom m e m b r a n e s ,  or with the higher  ac t iv -  
ity of f rac t ions  of ce r ta in  cy top lasmic  granules  d i scovered  in the p resence  exper iments  compared  with the 
act ivi ty  of f rac t ions  containing mainly  cell  m e m b r a n e s .  Most probably the m e m b r a n e s  of the cy toplasmic  
granules ,  which a r e  immunologica l ly  re la ted  to cell  m e m b r a n e s  [15], like the cell  m e m b r a n e s  themse lves ,  
contain la rge  quanti t ies of al loant igens.  

The  invest igat ion was c a r r i e d  out by means  of s e rum containing antibodies against  s e v e r a l  H-2 spe-  
c i f ic i t ies  (2, 5, 22, 23) and not against  H-2 antigens.  Since the distr ibution of individual speci f ic i t ies  within 
the cell  may  differ ,  the conclusions drawn mus t  be l imited to the dis t r ibut ion of the s t ronges t  antigens 
dist inguishing line C57BL/6 f rom line BALB/c .  

K. P. Kashkin,  Fol ia  Biol. (Prague),  1__.22, 382 (1966). 
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