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Seven antigens, one of which (with a relat ive e lectrophoret ic  mobility of 0.35) is specific for the 
kidney, were detected in the CBA mouse kidney by immunoelect rophores is  and the agar  precipi ta-  
tion test .  The remaining kidney antigens were common to the kidney and other mouse  organs and 
t i ssues .  Antigens with the mobili ty of albumin and a globulin were serum in origin; an antigenwith 
close to zero  mobility was common to the kidney and l iver;  an antigen with the mobility of a2 glob- 
ulin was evidently not homogeneous and, besides wide in terorgan specificity, mos t  closely r e s e m -  
bled lung antigen. 
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An important  role in the pathogenesis of several  d iseases ,  including nephritis,  is played by autoimmune 
mechanisms [8, 9]. To study these mechanisms  and also ways of reducing the frequency of a l lergic  states,  
an important  step is to determine the sensit izing proper t ies  of organ antigens, notably those of the kidney. 
However, before these problems can be solved, it is f i r s t  necessa ry  to undertake an immunochemical  analysis 
of the kidney t issue of healthy individuals. This problem has received insufficient attention in the l i tera ture  
[3, 7]. 

Accordingly the aim of the present  investigation was to make an immunochemical  study of the kidney of 
healthy CBA mice,  animals on which the wr i t e r s  had previously [4, 5] developed an experimental  model of 
autcimmune tubulonephritis.  

E X P E R I M E N T A L  M E T H O D  

Immune se ra  were  obtained against antigens of CBA mouse kidneys in 6 rabbits by two methods.  In the 
f i rs t  method, kidney homogenate was injected intraperi toneally into three rabbits in a dose of 10 ml pe r  animal, 
and two weeks la ter  a saline extract  was injected intravenously in a dose of 1 ml, eight t imes  at intervals of 
3 days. The course  of intravenous injections was repeated three t imes at monthly intervals and a 4th t ime 
after  6 months.  As a result ,  immune se ra  were obtained with t i ters  of antikidney antibodies of 1 : 1000 two 
months, 1 : 2000 8 months,  and 1 : 4000 15 months af ter  the beginning of immunization. 

Another three  rabbits were immunized with kidney extract  together  with Freundts adjuvant in accordance 
with the scheme descr ibed previously [1]. As a result ,  af ter  two months, se rawi th  an antibody t i te r  of 1:8000 
and 1 : 4000 were  obtained. 

The agar  precipi tat ion test  on slides and immunoelect rophores is  were used, with both unadsorbed and 
adsorbed antikidney sera .  The experimental  conditions and the methods of adsorption of the se ra  were de- 
scr ibed previously [2, 6, 10]. 

Extracts  of the kidney, l iver,  lung, heart,  spleen, skin, stomach, intestine, uterus,  placenta, thymus, 
lymph nodes, test is ,  subcutaneous connective t issue, muscle ,  brain, and eye and also blood se rum were used 
as antigen. 

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

It will be c lear  f rom Table 1 that seven antigens with a relative e lectrophoret ic  mobility (compared with 
the mobili ty of human serum proteins) of albumin and of a, fl, and 7 globulins, were detected in a saline ex- 
t rac t  of the mouse kidney. 
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Fig. 1. Results of immunoelect rophores is .  A) Composite 
scheme; B) results  of individual tests .  Antiktdney se ra  in 
troughs.  I) Nos. 1-6 obtained by f i rs t  method (number 1, 
2 months; number  2, 8 months; number 3, 15 months af ter  
beginning of immunization). II) Nos. 7 and 8 obtained by 
second method, No. 9, se rum precipitating human protein. 
Immune se ra  Nos. 1-6 and No. 7 (below wells) not adsorbed;  
No. 7 (above) adsorbed with l iver  powder; Nos. 8, adsorbed 
with l iver  and lung extract .  Wells contain following ext rac ts :  
Nos. 1-3, 7, and 8) kidney, No. 4) l iver,  No. 5) spleen, No. 6) 
lung, No. 9) human albumin; No. 10) dextran. 

Antigens I and 2 were found both in the kidney and in extracts  of other mouse organs,  and also in blood 
se rum.  Antigens 3-6 were shown to be tn terorgan antigens and to have no s imi lar i ty  with serum proteins.  
Antigen 3 was found v e r y  c lear ly  in lung extract  as well as in kidney extract  (Fig. 1, No. 6). Anti- 
gen 6 was found in the l iver  as well as in the kidney (Fig. 1, No. 4). Antigen 7 was found in kidney extract  only 
(Fig. 1, Nos. 2, 3, 7). 

Prectpi t in  a rcs  corresponding to antigens 1, 3, 5 and 7 (Fig. 1) were dense, whereas  the preciptt in a rcs  
corresponding to the other antigens were thin and less marked.  
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T A B L E  1. An t igens  of CBA Mouse  Kidney  and T h e i r  S i m i l a r i t y  to An t igens  of O t h e r  
O r g a n s  (values  of r e l a t i v e  e l e c t r o p h o r e t i c  m o b i l i t y )  

Kidney 
antigens 

l 
2 
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5 o} 
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Legend ,  

Zone of mobility 

Albumin 
a-Globulin 
c~ Globulin 
B z Globulin 
), Globulin 

Etec~rophoretic mobility 

1,02 (1,14--0,90) 
0,85(0,88--0,82) 
0,72 (0,78--0,70) 
o, 38 (0,44--0,32) 
0,22 (0,25--0,16) 
0,05 (0,10--0 ,.12) 
--0,35( from--0,20 to--0,53) 

Zones of distribution 

Blood serum and many organs 
The same 
Many organs, especially lung 
Many organs 
The same 
Kidney, liver 
Kidney only 

R e s u l t s  of 154 i m m u n o e l e c t r o p h o r e s i s  t e s t s ,  inc lud ing  84 wi th  k i d n e y  e x -  
t r a c t  and 70 wi th  e x t r a c t s  f r o m  o t h e r  o r g a n s  and b lood s e r u m ,  a r e  g iven  in  th i s  
t a b l e .  

F ig .  2. R e s u l t s  of a g a r  p r e c i p i t a t i o n  t e s t .  C e n t r a l  w e l l s  
c o n t a i n  an t tk idney  s e r u m  a d s o r b e d  with  m o u s e  blood s e r u m  
(A), and a d d i t i o n a l l y  wi th  a m i x t u r e  of l i v e r  and lung e x -  
t r a c t s  (B), and l i v e r  p o w d e r  (C and D). P e r i p h e r a l  w e l l s  
con t a in :  1 and 2) k~dney e x t r a c t ;  3 and 4 in  A, B, and C) 
lung e x t r a c t ;  3 and 4 in D) s p l e e n  e x t r a c t ;  5 and 6) l i v e r  
e x t r a c t .  

I m m u n e  s e r a  ob ta ined  by  the  f i r s t  m e t h o d  r e v e a l e d  2 o r  3 an t igens  (the 3 rd -5 th )  in k idney  e x t r a c t  two 
mon ths  a f t e r  t he  beg inn ing  of i m m u n i z a t i o n  (Fig .  1, No. 1); a f t e r  8 m o n t h s  they  r e v e a l e d  3 o r  4 a n t i g e n s ,  a n t i -  
gen  7 having  been  found in add i t i on  (Fig .  1, No. 2); a f t e r  15 mon ths  they  r e v e a l e d  5 to 7 a n t i g e n s  (Fig .  1, No. 3). 

Immune  s e r a  ob ta ined  by the  second  m e t h o d  r e v e a l e d  an t igens  1, 3, 5, and 7 in k idney  e x t r a c t  (Fig .  J, 
No. 7 be low the wel l ) ,  i . e . ,  b a s i c a l l y  the  s a m e  as  s e r a  ob ta ined  by the f i r s t  m e t h o d  a f t e r  8 m o n t h s .  

An t ik idney  s e r a ,  a d s o r b e d  tw ice  wi th  l i v e r  p o w d e r ,  con t inued  to  r e a c t  with k idney  e x t r a c t ,  wi th  the  f o r -  
m a r i o n  of two p r e c i p t t i n  a r c s  (F ig .  1, No. 7 above  the wel l ) .  T h e s e  s e r a  did not  r e a c t  wi th  e x t r a c t s  of l i v e r ,  
sp l een ,  o r  h e a r t  but  f o r m e d  a weak  p r e c i p i t i n  a r c  wi th  lung e x t r a c t  in  the zone  of m o b i l i t y  of ~2 g lobu l in .  S e r a  
a d s o r b e d  with  l i v e r  and lung e x t r a c t  f o r m e d  only one p r e e i p i t i n  a r c  in the  zone of m o b i l i t y  0.26 (Fig .  1, No. 8). 

Since  a n t i b o d i e s  a g a i n s t  k idney  an t igens  3 and 5 a p p e a r e d  s o o n e r  (2 mon ths )  in the  r a b b i t s  du r ing  i m -  
m u n i z a t i o n ,  t h e s e  an t igens  w e r e  e v i d e n t l y  s t rong ;  an t igen  7 was  of a v e r a g e  s t r e n g t h ,  f o r  i t  was  d e t e c t e d  by 
s e r a  ob ta ined  as  the  r e s u l t  e i t h e r  of l o n g e r  i m m u n i z a t i o n  (a f te r  8 mon ths )  o r  wi th  the  u se  of an ad juvan t ;  
o t h e r  k idney  a n t i g e n s ,  not count ing  the  s e r u m  a n t i g e n s ,  w e r e  weak  and a n t i b o d i e s  w e r e  f o r m e d  a g a i n s t  t h e m  
only a f t e r  15 m o n t h s .  

The  a g a r  p r e c i p i t a t i o n  t e s t  r e v e a l e d  5 o r  6 an t igens  in  m o u s e  k idney  e x t r a c t .  An t ik idney  s e r a ,  a d s o r b e d  
with  m o u s e  b lood  s e r u m ,  con t inued  to  r e a c t  wi th  k idney  e x t r a c t  wi th  the  f o r m a t i o n  of fou r  p r e c i p t t i n  bands ,  one 
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of which was fo rmed  only with kidney ex t rac t  (Fig. 2A); the o ther  th ree  prec ip i t in  bands were  common to the 
kidney and other  organs .  Lung and kidneys t i s sue s  we re  found to p o s s e s s  the g r e a t e s t  s im i l a r i t y  in antigenic 
p rope r t i e s ,  followed by the u te rus ,  s tomach,  intestine,  and l ive r .  The l eas t  s i m i l a r w e r e t i s s u e s  of the  kidney 
and bra in ,  eye, and m u s c l e s ;  o ther  organs  occupied an in te rmedia te  posi t ion as r ega rds  the degree  of the i r  
antigenic s imi l a r i ty  with the kidney. 

Antikidney s e r u m ,  adsorbed  twice with l i ve r  powder,  reac ted  with kidney ex t rac t  with the format ion  of 
2 or  3 prec ip i t [n  bands,  and with lung ex t r ac t  with the fo rmat ion  of one o r  two bands,  whereas  with o ther  
heterologous ex t r ac t s  only one prec ip i t in  band was fo rmed  o r  no reac t ion  was p r e sen t  (Fig. 2C, D). Adsorp-  
tion of the antikidney s e r u m  with l i v e r  and lung ex t rac t  r emoved  antibodies against  antigens common to the 
kidney and o ther  o rgans ,  and such a s e r u m  reac ted  only with kidney ext rac t ,  with the fo rmat ion  of one p r e -  
cipitin band (Fig. 2B). 

C lea r ly  the r e su l t s  of the aga r  prec ip i ta t ion  tes t  agree  on the whole with those  of immunoe lec t rophores i s  
and a r e  evidence that mouse  kidney t i s sues  contain a specif ic  kidney antigen bes ides  var ious  antigens common 
to s eve ra l  organs .  

According to data in the l i t e r a tu re  [7], the specif ic  human kidney antigen has been identified as an ~2 
macroglobul in .  P rev ious ly  [3], the p r e s e n t  w r i t e r  showed that the human kidney contains a specif ic ,  posi t ively 
charged  antigen, with m a rked  cathodal mobi l i ty .  The resu l t s  of the p r e sen t  invest igat ion conf i rm these  find- 
ings and show that  mouse  kidney, like human kidney, contains a specif ic  antigen with s i m i l a r  mobi l i ty .  

Since specif ic  antigens have been detected in the kidneys,  it will be poss ib le  in future  to study t he i r  chem-  
ical  nature ,  the i r  sensi t iz ing p rope r t i e s ,  and t he i r  role  in the pathogenesis  of autoimmune nephri t i s .  
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