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Previous investigations have shown that the sera of cer ta in  patients with nervous and menta l  diseases contain 
antibodies react ing se lec t ive ly  with saline extracts of heterologous brain [1, 4, 5]. Rat's brain tissues were used for 
the preparat ion of these antigens.  In the present study we invest igated the ac t iv i ty  of sera towards antigens from the 
brain tissue of other species of animals  and also cer ta in  properties of these heteroant ibodies:  their  abi l i ty  to undergo 
absorption by brain tissues, and also their distribution in the serum protein fractions. 

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

The antigens were saline extracts of the brain of man and cer ta in  species of animals;  for control purposes ex -  
tracts of l iver  and, in some cases, other tissues were investigated.  The technique of obtaining the extracts was de -  
scribed previously [3]. Antigens from human brain were obtained separately from various morphological  structures; 

to obtain extracts from the dog's brain tissues were taken from the hemispheres (white and gray matter  together), and 

the whole brain of the smal l  animals was taken. 

The invest igat ion made  use of the method of complemen t  fixation in the cold;  the to ta l  volume of ingredients 
was 1 ml, and the dose of complement  was 170~ of the t i ter  determined in warm conditions. The results were read 
after hemolysis had taken p lace  in the controls. The test serum was invest igated in various dilutions with a constant 
dose of antigen - about 0.4 mg of p ro te in /ml ;  in some experiments  the serum was invest igated in a di lut ion of 1 : 2 0  
with different doses of antigen containing protein in amounts of about 1.6, 0.8, 0.4, and 0.2 m g / m l  (designated I, II, 
III, and IV respect ively in the tables).  In the absorption experiments,  to one volume of residue of repeatedly  washed 
tissue homogenate  was added 4 times its volume of noninact ivated test serum in a dilution of  1 : 5, and after 1 h the 
mixture was centrifuged at  4000 tpm. Before the exper iment  the absorbed and in i t ia l  sera were heated to 56 ~ for 

30 rain. 

To study the distribution of antibodies in the serum protein fractions the method of t rea tment  of the serum with 

r ivanol  [6] was used. To one volume of noninact ivated serum was added 3.5 volumes of 0.4% rivanol  solution, and 
after 10 min the mixture was centr ifuged.  The  supernatant fluid (fraction I) was t reated with powdered ac t iva ted  
charcoal ,  and the residue (fraction II) was dissolved in a defini te  volume of physiological  sal ine with a phosphate 
buffer (pH 7.4) in the presence of charcoal ;  the charcoal  was removed by centrifugation.  Before the exper iment ,  

both fractions and the original  serum were heated to 56* for 30 rain. 

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

The results of the invest igat ion of the sera of 7 patients and of one immune serum (No. 178), obtained from a 
horse after in ject ion of a suspension of mouse brain and containing antibodies to the brain of several  different species 
of animals [2], are given in Table  1. The investigation of this immune serum and also of the serum of patient  I, 
which reacted spec i f ic ia l ly  with antigens from the brain of various species of animals  (except  fish), was carried out 
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T A B L E  1 .  C o m p l e m e n t - F i x i n g  Ac t iv i ty  of Sera in  Rela t ion  to Sa l ine  Extracts  of Brain Tissues  of Various 

Species of  A n i m a l s  

Ch  1 : 10 +++(+) ++++ 

1 : 20 ++(+) ++++ 
Ill  

1 : 40 ++ +++ 

1 : 80 ++ ++ 

S I : I 0  ++++ 

1 �9 20 +++ 
Ill 

1 : 40 ++(+) 

1 : 8 0  + 

R 1 : 9 ++++ 

1 : 18 ++++ 
HI 

1 : 36 ++++ 

1 :72  ++ 

M 1 : 10 ++++ 

1 : 20 ++++ 
III 

1 :40  +++ 

1 :80  + 

1 : 20 I +++(+) +++ 

II +++ ++(+) 

IIl +++ ++ 

IV ++(+) e~- 

G 1 : 10 ++++ ++++ 

1 : 20 ++++ ++++ 
III 

1 : 40 ++ ++(+) 

1 : 8 0  - - 

I : 20 I ++++ +++ 

II ++(+) ++(+) 
III +(+) ++ 

IV • + 

Rv ! I :20 I ++(+) +++(+) 

II +(+) ++(+) 

Ill + +(+) 

IV :~ + 

Cont ro l  

Serum of 
pa t i en t  I 

No. 178 

Ant igens  from brain of  a 

ea ~ ~ r~ 

J _ + -- 

5: -- 5: 5: 

- -  - -  5: 5: 

+1 j 

4- 

i 

_Z 

. J  g 

I 

+i t 

- t 

+++(+) J _ _ ++++ J 

++ - _ _ + + ( + )  - 

+ ( + )  . . . . .  

+ . . . .  _ 

+++ i 2  + ++4 

++(+) - -  - -  5: 

+ - -  _ 

m 

++-H-  

+ + + +  

+ + +  

++(+) 

Notes (for a l l  tables) .  1. T h e  doses of  an t i gen  con ta in ing  pro te in  in a m o u n t s  of  1.6, 0.8, 0.4, and 0.2 

m g / m l  are  des igna ted  I, II, Iit ,  and IV respec t ive ly .  2. T h e  degrees  of  the  posi t ive reac t ion  are  d e -  
noted by +++% +++(+), ++% ++(+). ~+, +(+), and +, a doubtful  r eac t ion  by 5:, and a n e g a t i v e  r eac t ion  

b y - .  
IAnt igen  f rom the  frontal  lobe.  

2Antigen from the  t ha l amus .  

SAntigen f rom the  brain of a duck.  

4Antigen from the  brain of a haze l  hen.  
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TABLE 2. 

Different Species of Animals  from Results of Absorption Experiments 

t igens from brain of a 

Serum guinea 

pig 

Immunolog ica l  Act iv i ty  of Serum in Relation to Antigens from the Brain of 

Original  ++++ 
+++ 

at 

After absorption 

by tissues of the 

Mouse's l iver  

n 

Duck's brain ++++ 
++(+) 

Human brain ++++ 
+++ 

m a n  

w 

TABLE 3. Immunologica l  Act iv i ty  of Fractions Obtained by Rivanot Trea tment  of Serum 

Serum 

Original  

Fraction I 

Fract ion II 

E l e c t r o p h o r e t i c  

c h a r a c t e r i s t i c s  

Albumins, a - ,  B- ,  and 
y -globulins 

31- and, part ly,  8 - g l o -  
bulins 

Albumins, c~- and B- 
globulins 

Antigens 
from rat 's 

tissues 

Brain 
Liver 
Brain 
Liver 
Brain 

Liver 

1:9 

++++ 

+++(+) 

+ 

Dilution of serum 

1 : 18 I : 36 

++++ +++ 

+ + +  + +  

1:72 

+ 

+ 

to verify the ac t iv i ty  of the antigens. I t  is c lea i  from Tab le  I that  the sera of specimens C h - R v  did not react  with 

antigens from human brain, but reacted well  with extracts of the brain of the rat  (Ch-Rv) ,  mouse (Oh, M, G, Rv), 
and hamster  (6 and Rv). The sera did not react  with antigens from the brain of the dog (Ch, G, Rv), rabbit  (Ch, 6), 
bi rd  (S. M, G), or carp (Ivi, Rv); with antigens from the brain of the guinea pig the react ion either was absent (Ch, R) 
or was weaker than with ~he antigens from the brain of the rat, mouse, and hamster  (O). I t  was concluded from the 
negat ive  results of  the invest igat ion of the sera with antigens from the l iver  of the rat  and mouse, and also with the 
extracts of the kidney, spleen, intestine,  and testis of the rat, that the react ion with antigens from the brain was 

specific.  

Experiments (the result of one of which is given in Table  2) showed that the brain tissues of those species of 
animals,  extracts of whose brain tissues reacted with the patients '  sofa, possessed absorptive act ivi ty .  
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The an t i -bra in  heteroantibodies in the serum of the patients were evident ly  bound with ~,-globulins, as demon-  

strated by the results of investigation of the fractions obtained by the method of t reat ing the serum with r lvanol  

(Table  3). 

Hence,  it  was found that the serum of cer tain patients with nervous and menta l  diseases contains antibodies 
showing select ive  ac t iv i ty  towards saline extracted antigens from the brain tissues of various species of animals - 
mouse, rat, and hamster.  The suggestion has previously been made  [4, 5] that destructive processes in the brain 
tissue at  various stages of the disease may lead to au to immuniza t ion  of the organism by brain antigens of different 
nature.  It may be postulated from the results described above that the human brain contains, not only antigens c0m-  
mon to a l l  species of animals,  but also ant igenic  substances having the greatest  degree of resemblance to the brain 
antigens of cer tain species of animals,  namely  the rat, mouse, hamster,  and possibly other species not yet  inves t iga-  

ted. It is possible that  the metabol ic  products of human brain tissue in certain pathologica l  states resemble  the 
specif ic  antigens of the brain of these species of animals .  Whether an t i -bra in  heteroanttbodies appear  as a result of 
au to immuniza t ion  with the normal  heteroantigens of the diseased brain or with hereroanttgens arising in pathologica l  
conditions is not yet  certain.  Nevertheless.  the very fact  that these antibodies do appear  is, in ou~ opinion, of more 
than theoret ica l  interest:  it  requires further study to assess the stage and intensity of the pa thologica l  process in 
nervous and menta l  diseases. 

S U M M A R Y  

Ant icerebra l  heteroantibodies,  found in the serum of some patients with nervous and menta l  diseases; show an 
e lec t ive  ac t iv i ty  with respect  to antigens produced from the brain of rats, mice  and hamsters and are inact ive  or 
slightly ac t ive  against antigens contained in the brain of humans, guinea pigs, dogs, rabbits, birds and fish. The 
above antibodies appear mainly  a serum ?,-globulin fraction. It is presumed that the cerebra l  tissue of mice ,  rats, 
hamsters includes a specific heterogenic antigen, s imilar  to some, as yet  l i t t le  known ant igenic  brain structures tn 
man.  The  appearance  of an t icerebra l  ant ibodies against  human serum comes as a result of destructive processes, 
affect ing corresponding heterogenic  substances of the human brain. The se lec t ive  react ion of the sere obtained from 

patients with brain extracts of mice ,  rat and hamsters is caused by the high level  of these heterogenous antigens in 
the cerebra l  tissue of these an imal  species. 
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All abbreviations of periodicals in the a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of the a b b r e v i a t i o n s  a s  g i v e n  in the original Russian journal. Some or all  o f  th i s  peri-  

od i ca l  l i t e ra ture  m ay  we l l  be  available in English translation. A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

cover English translations appears at the back of this issue. 
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