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The blood s e r a  of  36 sch izophrenics  and 60 menta l ly  heal thy donors  were  invest igated by the 
cytotoxic t e s t  and the indi rec t  immunof iuo rescence  method. The blood s e r u m  of the sch izo -  
phren ics  was found to contain antibodies with cytotoxic act ivi ty  agains t  mouse  thymocytes .  

The p r e s e n c e  of common  o rgan - s pec i f i c  ant igens in the brain  and thymus  is conf i rmed by the fact  that 
s e r a  obtained by immuniza t ion  with bra in  t i s sue  p o s s e s s  act ivi ty  in v i t ro  aga ins t  thymoeytes  in the p r e s e n c e  
of complemen t  [5]. Cha rac t e r i s t i c a l l y  these  s e r a  do not exhibit  comple te  spec i e s - spec i f i c i t y :  heterologous  
s e r a  obtained by immuniz ing  rabb i t s  o r  goats with bra in  t i s sue  of m i c e ,  r a t s ,  and man p o s s e s s  act ivi ty  
aga ins t  the thymocytes  not only of  the spec ies  whose bra in  was used  for  immuniza t ion ,  but a lso  of  o ther  
spec ies .  This is a l so  conf i rmed  by the r e su l t s  of expe r imen t s  to study exhaust ion of ant ibra in  se ra .  The 
concentra t ion  of  ant igens c r o s s - r e a c t i n g  with thymus in bra in  t i s sue  is actual ly  higher  than the i r  concen-  
t ra t ion  in the thymus  [8]. Meanwhile the re  is exper imenta l  evidence to show that  comple te  immunologic  
t o l e rance  to t i s s u e - s p e c i f i c  thymus antigens evidently does  not exis t .  This is shown by the p r e s e n c e  of 
t he rmolab i l e  ant i thymus autoantibodies in many  l ines of  mice  [9] and a lso  by the appea rance  of autoant ibod- 
ies  against  the individual ' s  own thymocytes  a f t e r  immunizat ion with t i s sue  f r o m  a foreign thymus as ,  for  
example ,  ce r t a in  c a s e s  o f  autoantibody fo rmat ion  in AKR mice  immunized  with thymocytes  f rom C3H mice  
[7]. 

The facts  de sc r ibed  above sugges t  that  in pathological  s t a t e s  accompanied  by an auto immune p r o c e s s  
a imed  agains t  bra in  antigens antibodies m a y  pe rhaps  a lso  be produced aga ins t  thymocytes .  One such s ta te  
is  sch izophrenia ,  au to immune  mani fes ta t ions  in which have been desc r ibed  by s e v e r a l  worke r s  [2]. 

The inves t igat ion desc r ibed  below was c a r r i e d  out to t e s t  this  hypothes is  that  ant i thymus antibodies 
a r e  p r e s e n t  in sch izophren ics .  

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

Blood was obtained f r o m  healthy donors  and schizophrenics  admit ted  to the cl inical  depa r tmen t  of the 
Insti tute of  Psych ia t ry ,  Academy of Medical Sciences of  the USSR. Sera we re  p r e p a r e d  in the usual  way,  
heated to 56~ for  30 rain,  and kept  in the cold. Anti thymus antibodies we re  de te rmined  by Gore r  and O ' G o r -  
m a n ' s  cytotoxic t e s t  [6] in the p r e s e n c e  of complemen t  in the modif icat ion of Brondz [1] and by Weller  and 
Coons '  indi rec t  immunof luo rescence  method [10] in D o r f m a n ' s  modif icat ion [4]. Thymocy tes ,  bone m a r r o w  
ce l l s ,  and lymph gland ce l l s  f r o m  adult  C3H m i c e  were  used  to t e s t  the action of  the s e rum.  

The t e s t s  we re  c a r r i e d  out with nat ive s e r a  and a lso  with s e r a  p rev ious ly  adsorbed  with thymus  and 
bone m a r r o w  cel ls  and with mouse  b ra in  and l ive r  homogenates  by Golub's  method [5]. 
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TABLE 1. Cytotoxic 
Action of Blood Serum 
f rom Schizophrenics and 
Mentally Healthy P e r -  
sons on Mouse Thymo-  
cytes (CTI) 

Schizo- 
CTI Donors phrenics 

0,00 
0,01 --0,02 
0,03--0,04 
0,05--0,07 
0,08--0,10 
0,11--0,15 
0,16--0,28 
0,29--0,31 
0,32--0,42 
0,43--0,53 
0,54--0,59 
0,60--0,64 
0,65--0,68 
0,70-0,84 
0,85--0,91 

8 
6 
7 
9 

11 
2 
2 
o 
o 
o 
o 
o 
o 

Mean CTI (M) : s ch izo -  
phrenics  0.71, healthy 
donors  0.08 

EXPERIMENTAL RESULTS 

The results,of the cytotoxic test with the sera of 60 healthy donors 
and 36 schizophrenics are given in Table I. The cytotoxic indices (CTI) 
of the action of sera from healthy donors and schizophrenics on thymocytes 
are given. The CTI were determined by the formula 

A--B 
100- B 

where A represen t s  the percentage of dead cells after  incubation with s e r u m  
and complement  and B represen t s  the percentage  of dead cells after  incu- 
bation with the se rum and physiological saline. In no experiment did the 
cytotoxic action of  the complement  i tself  exceed 5-7%. 

It will be c lea r  f rom Table 1 that CTI for the se ra  of the healthy do- 
nors against  mouse thymocytes  var ied  f rom 0 to 0.42. Its mean value was 
0.08. At the same t ime the CTI of the se ra  of 35 of the 36 schizophrenics  
studied var ied f rom 0.29 to 0.91, with a mean value of 0.71. The CTI of 
the s e rum of one schizophrenic (Table 1) was 0.02. Against mouse  bone 
m a r r o w  cel ls  the CTI of the donors '  s e r a  varied f rom 0.03 to 0.23, but for 
the schizophrenics  it var ied f rom 0 to 0.10. 

The cytotoxic action of the se ra  fell with dilution, somet imes  p e r s i s t -  
ing with dilutions of 1:4 and 1:6. 

After adsorpt ion of the sch izophren ics '  s e ra  with bone m a r r o w  cells 
and l iver  homogenate their  cytotoxic activi ty against  thymocytes  fell ve ry  slightly, whereas  adsorpt ion by 
thymocytes  and brain homogenate removed prac t ica l ly  all their  activity.  Adsorption of the healthy donors '  
s e r a  by thymoeytes  and bra in  homogenate did not affect their  cytotoxie activity. 

The use  of the immunof luorescenee  method showed that if the healthy donors ' s e ra  were used in di lu-  
tions of 1:8 or  above , immunof luorescence  nei ther  of thyznocytes nor  of lymph gland cells could be observed.  
Meanwhile, if the sch izophren ics '  s e ra  were  used in dilutions of 1:8, 1:16, and 1:32, bright luminescence of 
a lmos t  100% of the thymocytes  was found. The luminescence appeared as a continuous or  broken r im o c -  
cupying the per iphera l  par t  of the cytoplasm.  The immunof luorescence  react ion was blocked if thymocytes  
t rea ted  with the sch izophren ics '  s e rum were  covered with an unlabeled eluate of rabbit  an t i se rum against  
human T globulin, and a labeled eluate was then applied. The resul ts  of the immunofluorescence  tes t  with 
lymph gland cells  were as follows: if diluted sch izophren ics '  s e ra  were  used,  in which case  luminescence 
of prac t ica l ly  100% of the thymocytes  was observed,  between 58 and 85% of the lymph gland cells were  lu-  
minescent .  The luminescence was weaker  in intensity than in the thymocytes  and its cha rac t e r  was d i f fe r -  
ent. 

These resul ts  show that heated healthy donors '  s e ra  as a rule have no marked cytotoxic action on 
mouse  thymocytes .  Meanwhile, a marked cytotoxic activi ty against thymocytes  was observed  in 35 of the 
36 sch izophren ics '  s e ra  tested.  

The immunof luorescence  exper iments  showed that the se ra  of schizophrenics  contain immunoglobu- 
lins bound with the surface  antigens of thymocytes .  They a re  also bound with the surface antigens of 58- 
85% of lylnph gland cells  (depending on the dilution of the serum),  although in that case the luminescence is 
less s t rong and is different in charac te r .  These resul ts  agree  c losely  with the content of T-ce l l s  in the 
lymph glands of mice  and the localization c~ thymoeyte antigens on the surface  of the T- lymphocytes .  

The d i scovery  of antibodies with cytotoxie activity against  mouse thymocytes  in the se rum of sch izo-  
phrenics  is still not evidence that antibodies against  human thymocytes  are  present .  To study this problem 
direc t  exper iments  a re  necessa ry .  However, it is known that if goats a re  immunized with human brain t i s -  
sue, antibodies active against  both human thymocytes  and mouse  thymoeytes  appear  [5]. This is because the 
antigens of human brain include some which give a c ross  react ion with the antigens of thymocytes  of man,  
mice ,  and other  animals .  

On the whole these resul ts  show that the s e rum of schizophrenics  evidently contains antibodies against 
thymus antigens located on thymocytes  and T- lymphocytes ,  confi rming the hypothesis stated in the in t roduc-  
tion. The appearance of these antibodies could be connected with immunization ei ther  with brain antigens 
c r o s s - r e a c t i n g  with thymus antigens o r  with thymus antigens themselves .  In any event the resul ts  suggest  
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that antithymus antibodies have a possible role in the immunological state of patients with schizophrenia. 
In part icular ,  it can be postulated that the presence of these antibodies in the patients'  sera  could affect 
their T-lymphocy~es. The existing evidence of the small proportion of peripheral blood lymphoeytes of 
schizophrenics undergoing blast- transformation under the influence of cyCohemagglutin [3] can be explained, 
in part icular ,  by the partial  elimination (or inactivation) of the T-lymphocytes of these patients by antithy- 
mus antibodies. 

Finally, the results  described above can probably be used in the laboratory diagnosis of patients with 
neurological and psychiatric diseases,  especially schizophrenia. Prel iminary results have shown that anti- 
bodies with the activity described above were not detectable in four patients with multiple sclerosis .  

The authors are  grateful to Dr. B. D. Brondz and to Professors  G. I. Abelev, A. Ya. Fridenshtein, 
and A. E. Gurvich for their  help with this research.  

L I T E R A T U R E  C I T E D  

1. B.D.  Brondz, Byull. Eksperim. Biol. i NIed., No. 5, 64 (1964). 
2. M.E.  u Zh. Nevropat. i Psikhiat., No. 3,457 (1963). 
3. M.E.  Vartanyan, Clinical-Biological and Hereditary Features of the Course of Schizophrenia, Doc- 

toral Dissertation [in Russian], Moscow (1968). 
4. N.A. Dorfman, in: Proceedings of the 7th International Congress on Electron Microscopy, Grenoble 

(1970), p. 563. 
5. E.S.  Golub, J. hnmunol., 109, 168 (1972). 
6. P .A.  Gofer  and P. O'Gorman, Transplant. Bull., 3, No. 4, 142 (1956). 
7. M.C. Raff, Transplant Rev., 6, 52 (1971). 
8. A .E .  Reif and J. M. V. Allen, J. Exp. IVied., 120,413 (1964). 
9. M. Schlesinger, Progr.  Allergy, 16, 124 (1972). 

10. T .H .  Weller and A. H. Coons, Proc. Soc. Exp. Biol. (New York), 86,789 (1954). 

420 


