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CROSS-REACTING THYMUS AND BRAIN ANTIGENS 

IN THE CEREBRAL CORTEX 

G. A. Belokrylov, Yu. L. Zhitnukhin, 
and B. N. Sofronov 

UDC 612.438.017.1:612.82.017.1 

Rabbit ant isera  against antigens of whole mouse, rabbit, guinea pig, and human brain were found 
to have a c ro s s  cytotoxic action on lymphocytes  of the thymus,  lymph nodes, and spleen of the 
animals of these species.  Mouse thymus cells  were the most  sensitive (index of cytotoxicity 63- 
100%); the cel ls  of other mouse lymphoid organs  and lymphoeytes of the other species of animals 
and man were more  resis tant .  Bone mar row cells  were not injured by any serum.  Antigens 
responsible  for  the cytotoxic proper t ies  of the se ra  were found to be located in the human c e r e -  
bral  cor tex and to be absent f rom the white mat ter  and the brain stem. 

KEY WORD,S: thymus;  ce rebra l  cortex;  c r o s s - r e a c t i n g  antigens. 

Species-speci f ic  O-antigenic corre la t ions  between the mouse brain and thymus were f i rs t  descr ibed by 
Reif and Allen [12]. Later  s imi lar  corre la t ions  were d iscovered in rats  [13]. We now know that spec ie s - spec i -  
fic and c r o s s - r e a c t i n g  antigens are  present  in the brain and thymus of many species:  ra ts  [4, 11, 13-15], mice 
[4, 6, 12, 14, 15], and birds [5]. The brain of most  species  of animals contains antigens in common With anti-  
gens of mouse thymocytes  [7]. Meanwhile the problem of which brain components,  i.e., the gray or white matter ,  
a re  more  c losely  connected with these antigens has so far  received little study [3, 9]. 

The object of this investigation was to examine this problem. 

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

Antisera  against whole brain t issue of CBA mice, guinea pigs, and man and also of the var ious  par ts  (cor-  
tex, brain  s t e m ,  white matter) of the adult human brain were obtained f rom rabbits  weighing 2-2.5 kg after im- 
munization with brain homogenates together with Freund 's  complete adjuvant [2]. Ti te rs  of antibrain antibodies 
were determined by the complement fixation test  in the cold [1] with the antigens used for immunization. Sera 
w t t h t i t e r so f  1 /160-1/320 were used. The sera  thus obtained were heated to 56~ for 30 rain and absorbed with 
l iver  homogenates and e ry throcy tes  [5] of the species of animal or  man relative to which the cytotoxic activity 
of the se ra  was subsequently to be tested. The tes ts  were c a r r i e d  out by the method of Niederhuber and M511er 
[10] against  thymus,  lymph node, spleen, and bone mar row cells  of  the corresponding species  of animal or  
against human lymph nodes, spleen, and bone mar row cells. The cell population of human lymphocytes before 
test ing was enr iched with T cells by passage through a cotton wool column (t g:200 rag), previously washed with 
medium No. 199. The viabili ty of the cells  was est imated with a 0.2% aqueous solution of Trypan Blue. 
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T A B L E  1. C o m p a r a t i v e  C h a r a c t e r i s t i c s  of  C y t o t o x i c  A c t i v i t y  of  A n t i s e r a  a g a i n s t  t he  

B r a i n  of  D i f f e r e n t  S p e c i e s  o f  A n i m a l s  and  Man 

Source of lymphoeytes 

Thymus 
m o u s e  
guinea pig 
rabbit 

Lymph nodes 
mOl lS  e 
guinea pig 
rabbit 
human 

Spleen 
m o u s e  
gm,'n~, a pig 
rabbit 
human 

Bone marrow 
m o u s e  
guinea pig 
rabbit 
human 

Cytotoxie index of anti-brain sere (1 : 10) 

mouse human guinea pig 

expt. 1 [ expt. 2 expt. I expt. 1 { expt. 2 

95-+ 1,54 1 O0 
35m 1,99 40-+ 3,46 
22-+2,93 28-+3,17 

66-----3,34 79-+3,70 
36-+3,39 36-+3,39 
25-+3,06 25-+3,06 
20+---2,80 22-----2,91 

40--3,46 43+-3,50 
21-+2,88 25-+3,06 
20--2,82 22-+2,93 
9-- 1 ,52  8+1,41 

5----- 1,54 9-+2,03 
0 0 
0 0 
0 0 

82-+2,71 
41--+3,48 
22--+2,93 

48--- + 3,53 
42--+-3,49 
23-+3,24 
20--2,82 

48-+ 3,53 
23---+2,98 
20--2,8t 
7-+ 1,72 

9-+2,02 
7~ 1,80 

0 
0 

86-+2,82 

45-----3,45 

18-+2,71 

42+-3,41 

7~1,75 

7 +-- 1,76 

0 

63--3,41 
68+--- 3,30 

40"- 3,46 
67+---3,32 

3• 

20+2,83 
26--3,10 

5_+-~, 53 

4----- 1,39 
1+--0,70 

0 

L e g e n d ;  V i a b i l i t y  of  c e l l s  f r o m  m o u s e ,  h u m a n ,  a n d  r a b b i t  l y m p h o i d  o r g a n s  in a l l  e x -  

p e r i m e n t s  of  the  c o n t r o l  s e r i e s  (with n o r m a l  s e r u m )  w a s  80-90%,  but  t h e  v i a b i l i t y  of  

g u i n e a  p i g  l y m p h o e y t e s  w a s  70%. 

T A B L E  2. C o m p a r a t i v e  C h a r a c t e r i s t i c s  of Cytotoxic A c t i v i t y  of S e r a  a g a i n s t  W h i t e  and  

G r a y  M a t t e r  of  t h e  H u m a n  B r a i n  

Cytotoxic index of sere (1:10) obtained by immunization with 

Source of lymphocytes homogenates of different parts of the brain 
cortex white matter brain stem 

Thymus 
mouse 

guinea pig 
rabbit 

Lymph nodes 
mouse 
guinea pig 
rabbit 
human 

Spleen 
1TIOI.lS e 
guinea pig 
rabbit 
human 

B O l l e  m alcTow 
m O l l ~ e  
guinea Oi~ 

bbit --~ 
human 

expt. 1 

85-+2,52 
15-+ 2,52 
25-+ 3, 37 

20-+2,83 
17-+-2,66 
22----- 3,30 
15+--2,70 

21...~2,81 
13-+2,38 
25-----2,54 
12-----2,18 

10-----2,12 
8-+ 1,92 
9--+2,02 

0 

expt. 2 expt. 3 

83-+2,66 84-+2,59 
16-+-2,59 18-+2,72 
22-+ 2,93 24----- 3, I 0 

29-----3,21 57-+-3,53 
25-----3,06 18-+2,72 
20-+2,90 22-+3,30 
18-+---2,72 19-++-2,68 

24-+3,01 28-----3,17 
15--2,52 16-+2,59 
23+-2,90 28+3,17 
11-----2,34 7-+1,78 

6-+1,68 5--1,54 
7----- 1,80 5-+ 1,54 4-----I, 39 3-+1,21 

0 0 

expt. 1 expt. 2 

17-----2,66 7-----1,80 
7----- 1,80 9-+2,02 
2-+9,99 3-- +1,21 

10-+2,12 8----- 1,92 
7-----1,80 0--2,12 
3 ~ 1,21 5-+ 1,54 
3-----1,21 3--1,21 

t 1-----2,21 5-+--- 1,54 
3+2,21 9--2,02 
5-+ 1,54 4-+ 1,39 
3 .+- 1,21 3 + 1,21 

1-+0,70 0 
00 100,70 

0 0 

expt. 3 

72 1,80 
72 1,80 
42 1,39 

82 1,92 
92 2,02 
3--- 1,21 
12 0,70 

10-+ 2,12 
9-+ 2,02 
5~ 1,54 

I-+ 3,70 

expt. 1 

5 -+ 1,54 
8 ~ t,92 
32 1,21 

6-+ 1,68 
52 1,54 
42 1,39 
2-+ 0,99 

4*- 1,39 
5-+ 1,54 
3 -+ 1,21 
2*- ?,98 

1-+ 3,70 

expt. 2 

4• 1,39 
6-- t ,69 
2-----0,99 

6-+ 1,68 
7-+1,80 
5 -+ 1,54 
1-----0,70 

6--+2,89 
7-+ 1,80 
4-+1,39 

0 

2-+--- 0,99 
2-+--- 0,99 

0 
0 

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

A s  T a b l e  1 s h o w s ,  a n t i s e r a  a g a i n s t  m o u s e  and  h u m a n  b r a i n  t i s s u e  had a m a r k e d  c y t o t o x i c  a c t i o n  on m o u s e  

l y m p h o c y t e s .  T h e  c y t o t o x i c  i n d e x  w a s  h i g h e s t  f o r  t h y m u s  c e l l s ,  l o w e r  f o r  l y m p h  node  and  s p l e e n  c e l l s ,  a n d  bone  
m a r r o w  c e l l s  w e r e  not  d a m a g e d  by  the  s e r a  t e s t e d .  T h i s  o r d e r  of  s e n s i t i v i t y  c o r r e s p o n d s  to  t he  c o n t e n t  of  O -  
p o s i t i v e  c e l l s  in t h e s e  o r g a n s  [6]. G u i n e a  p ig ,  r a b b i t ,  and  h u m a n  l y m p h o c y t e s  a l s o  w e r e  s e n s i t i v e  to  t he  s e r a ,  

but  by  a m u c h  l e s s e r  d e g r e e  in e v e r y  c a s e  than  m o u s e  l y m p h o c y t e s .  

A n t i b o d i e s  a g a i n s t  g u i n e a  p i g  b r a i n  a l s o  r e a c t e d  d i f f e r e n t i a l l y  w i t h  l y m p h o c y t e s  f r o m  the  d i f f e r e n t  l y m -  

pho id  o r g a n s ,  but  t he  s e n s i t i v i t y  of  m o u s e  and  g u i n e a  p i g  c e l l s  to  t h a t  s e r u m  in m o s t  c a s e s  w a s  i d e n t i c a l  

H u m a n  l y m p h o c y t e s  w e r e  r e s i s t a n t  to  t he  a c t i o n  of  t ha t  s e r u m  a l s o .  

R a b b i t  s e r a  a g a i n s t  h u m a n  c e r e b r a l  c o r t e x  ( T a b l e  2) had the  s a m e  a c t i o n  on l y m p h o c y t e s  a s  t h e  s e r a  

a g a i n s t  w h o l e  b r a i n  h o m o g e n a t e  {Table  1)~ A n t i s e r a  a g a i n s t  wh i t e  m a t t e r  of  t he  b r a i n  and  a g a i n s t  a n t i g e n s  o f  

the  b r a i n  s t e m  w e r e  v i r t u a l l y  i n a c t i v e  a g a i n s t  l y m p h o c y t e s  ( T a b l e  2). 
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The cytotoxic indices of the se ra ,  incidentally, did not co r r e l a t e  with t i t e r s  of complement - f ix ing  ant i -  
bodies  against  the cor responding  brain  antigen. 

The resu l t s  conf i rm others  published p rev ious ly  [4, 6, 11, 13-15] on the exis tence  of c r o s s - r e a c t i n g  
thymus and bra in  antigens in an imals  of va r ious  species .  The p resen t  w r i t e r s  found that the c r o s s - r e a c t i n g  
ant igens were  located in the c e r e b r a l  cor tex ,  which di f fers  in i ts  functions and, evidently,  ant igenical ly  also,  
f rom other  p a r t s  of the brain.  

The r e su l t s  of the p resen t  expe r imen t s  a re  in ag reemen t  with observa t ions  by other  worke r s  [6, 11, 16] 
that mouse lymphocytes  a r e  more  sensi t ive  to the action of ant ibrain  antibodies than lymphocytes  of other  
spec ies  of an imals .  

According to data in the l i t e ra tu re ,  human thymocytes  a re  the leas t  sensi t ive  [8] or  even r e s i s t an t  [16] to 
the action of homogous and heterologous ant ibra in  s e r a .  The resu l t s  of the p r e sen t  expe r imen t s  show that other  
human lymphoid organs  also have low sens i t iv i ty  to ant ibrain  s e r a .  The r eason  fo r  this phenomenon requ i res  
fu r the r  study. 
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