
S E R U M  H U M O R A L  F A C T O R S  C A U S I N G  T H E  

S T A T E  O F  T H E  P E R I P H E R A L  B L O O D  

L Y M P H O C Y ' r E S  IN S C H I Z O P H R E N I A  

R.  R.  L i d e m a n  a n d  N.  G.  B a b a y a n  

ALTERED P H Y S I O L O G I  CAL 

UDC 616.895.8-07:616.155.32-092-07 

Stat is t ical ly  s ignif icant  co r r e l a t i on  was found between the re la t ive  pe rcen tage  of ce l l s  r e -  
sponding to s t imulat ion by phytohemagglut inin (PHA) by DNA synthesis  in cu l tures  of lympho-  
cytes  f r o m  pat ients  with sch izophren ia  and also in the pe rcen tage  of lymphocytes  no longer  
responding to PHA s t imula t ion  by DNA synthes is  in cul tures  of white blood ce l l s  f r o m  healthy 
donors  as a r e s u l t  of the cul t ivat ion of those  cel ls  in medium containing 20% blood s e r u m  
f r o m  pat ients  with schizophrenia .  S imi lar  co r r e l a t i on  was found between the re la t ive  p e r -  
centage of adhesive lumphocytes  in cul tures  of white blood cel ls  f r o m  pat ients  with sch izo-  
ph ren ia  and in the pe rcen tage  of adhesive lymphoeytes  in cu l tu r e s  of white blood ce l l s  f r o m  
healthy donors  as a r e su l t  of the i r  cult ivation in medium containing 20% blood s e r u m  of 
schizophrenic  pat ients .  The r e su l t s  conf i rm the hypothesis  that the a l te red  physiological  
s ta te  of the p e r i p h e r a l  blood lymphocytes  of pat ients  with schizophrenia  is  due to f ac to r s  
p r e s e n t  in the blood s e r u m  of such pat ients .  
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To t e s t  the val idi ty  of the hypothesis  that  the a l te red  physiological  s ta te  of the p e r i p h e r a l  blood lympho-  
cytes  of pa t ients  with sch izophrenia  is due to the action of f ac to r s  p re sen t  in the blood s e r u m  of such pat ients  
on these  ce l l s  [3], it was n e c e s s a r y  not only to reproduce  this s tate  of the pa t ien ts '  lymphocytes  in model  ex-  
p e r i m e n t s  but also to demons t r a t e  that  this act ivi ty of the blood s e r u m  of pat ients  with schizophrenia  is de-  
pendent on the degree  of change in the functional s tate  of the i r  lymphocytes .  Ability to reproduce  the a l te red  
s tate  of the p e r i p h e r a l  blood lymphocytes  of schizophrenics  has been demons t ra ted  in the cou r se  of so -ca l l ed  
c r o s s  exper imen t s  [1]. 

The object  of this invest igat ion was to study the re la t ionship between the act ivi ty of the blood s e r u m  of 
sch izophrenics  and the physiological  s ta te  of the i r  blood lymphocytes .  

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

P e r i p h e r a l  blood lymphocytes  and blood s e r u m  f r o m  13 pat ients  with different  f o r m s  of schizophrenia  
(continuous and in te rmi t ten t  fo rms)  were  invest igated.  Lymphocytes  and blood s e r u m  f r o m  13 healthy donors 
were  used  as the control .  Blood was obtained af ter  admiss ion  of the patient  to hospi ta l  and before  medica l  
t r e a t m e n t  began or  2 weeks or  more  a f te r  t r e a t m e n t  had ended. The pat ients  were  aged 22-43 yea r s :  6 men 
(mean age 31 yea r s )  and 7 women (mean age 33 years ) .  The donors  were  healthy pe r sons  aged 22-37 y ea r s :  
7 men (mean age 29 yea r s )  and 6 women (mean age 32 yea r s ) .  

White blood cel ls  and s e r u m  were  obtained by the method descr ibed  prev ious ly  [1, 8]. DNA synthesis  
was s t imula ted  by the addition of phytohemagglut inin P (PttA - P ;  Difco) to the medium up to a final concen t ra -  
tion of 4 0 ~ g / m l ; t h e  cel l  concent ra t ion  in the cul tures  was 106 c e l t s / m l .  DNA synthes is  in the nuclei of the 
lymphocytes  was judged by the i r  DNA content (cytophotometry  af ter  p r e l im ina ry  staining of the cel ls  by Feulgen ' s  
method). The methods of p r epa ra t i on  of the cul ture  media,  of cultivating the s ta t i s t i ca l  ana lys is  of the r e su l t s  
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Fig. 1. Response  of heal thy donors '  lymphocytes  to s t imulat ion with PHA during cul ture  
in medium containing 20% blood s e r u m  of pat ients  with schizophrenia .  Ordinate,  p e r c e n -  
tage of heal thy donor ' s  lymphocytes  cult ivated in medium with 20% blood s e r u m  of a given 
pat ient  and responding to s t imulat ion by DNA synthesis ;  absc i s sa ,  pe rcen tage  of lympho-  
cy tes  of schizophrenic  pat ient  responding to s t imulat ion by  DNA synthes is .  

Fig. 2. Changes in pe rcen tage  of adhesive ce l l s  in cul tures  of healthy donors '  lympho-  
cytes  grown in medium containing 20% blood s e r u m  of schizophrenic  pat ients .  Ordinate,  
pe rcen tage  of adhesive lymphoeytes  of healthy donor grown in medium containing 20% 
blood s e rum of schizophrenic  patient;  absc i s sa ,  pe rcen tage  of adhesive lymphocytes  in 
cul ture  of lymphocytes  of schizophrenic  patient. 

Fig. 3. Cor re la t ion  between anti thymic act ivi ty  of blood s e rum of schizophrenic  pat ient  
and pe rcen tage  of heal thy donors '  ce l l s  no longer  responding to s t imulat ion by DNA syn-  
thes is  a f te r  cult ivation in medium containing 20% s e r u m  of schizophrenic  patient.  O r -  
dinate, pe rcen tage  of heal thy donor ' s  cel ls  no longer  responding to s t imulat ion by DNA 
synthes is  a f te r  cult ivation in medium containing 20% schizophrenic  blood se rum;  absc i s -  
sa,  cytotoxie index of blood s e rum of schizophrenic  patient.  

were  all desc r ibed  p rev ious ly  [1, 8]. In a pa ra l l e l  s e r i e s  of cu l tures  the content of adhesive lymphocytes  
was de te rmined  [7]. 

To study one of the c o r r e l a t i o n s  mentioned above data for  the cytotoxic index of schizophrenic  blood 
s e rum,  generous ly  provided by G. I. Kolyaskina and T. M. Maznina (Labora to ry  of Genera l  Pathophysiology,  
Insti tute of Psych ia t ry ,  Academy of Medical Sciences of the USSR) were  used. The cytotoxic index was d e t e r -  
mined by the method descr ibed  by Lur i a  and Domashneva [5 ]. 

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

The study of co r re l a t ion  between the abil i ty of lymphocytes  f rom a pat ient  with sch izophrenia  to respond 
in t i s sue  cul ture  to s t imulat ion with PHA by DNA synthes is  and the abil i ty of the s e r u m  of that pat ient  to in-  
hibit  the r e sponse  of heal thy donors '  lymphocytes  to PHA revea led  d i rec t  l inear  co r re la t ion  between the pa -  
r a m e t e r s  studied (r = 0.62; P < 0.05; n = 12). The blood s e r u m  of those pat ients  whose lymphocytes  responded 
wealdy to PHA st imulat ion thus v e r y  s t rongly  inhibited the r e sponse  of lymphocytes  of healthy donors  to PHA. 
Converse ly ,  in those cases  when the r e sponse  of the lymphocytes  of schizophrenics  to s t imulat ion differed 
negligibly f r o m  the r e sponse  of healthy donors '  lymphocytes ,  the i r  s e r u m  inhibited the r e sponse  of the donors '  
lymphocytes  to PHA only feebly (Fig. 1). 

Cultivation of heal thy donors '  lymphocytes  in medium containing 20% blood s e r u m  of schizophrenic  
pat ients  i nc rea sed  the pe rcen tage  of adhesive ce l l s  in those cul tures .  The tes t s  showed that  the abil i ty of 
blood s e rum of schizophrenic  pat ients  to i n c r e a s e  the pe rcen tage  of adhesive ce l l s  in cu l tu res  of heal thy 
donors '  blood c o r r e l a t e d  well  (r = 0.96; P <0.01; n = 9) with the pe rcen tage  of adhesive lymphoeytes  in the i r  
p e r i p h e r a l  blood (Fig. 2). 

The study of co r re l a t ion  between the level  of anti thymie act ivi ty of the blood s e r u m  of schizophrenic  
pat ients  and the abil i ty of  the lymphocytes  of these pat ients  to respond to s t imulat ion with PI-IA by DNA syn-  
thes i s  also r evea l ed  d i rec t  Hnear  co r r e l a t i on  between the two p a r a m e t e r s  (y = 16.8 + 60.6 x; r = 0.69; P < 
0.01; n = 13}. Consequently,  lymphocytes  of schizophrenic  pat ients  whose blood s e r u m  p o s s e s s e d  high ant i -  
thymie  act ivi ty  responded to s t imula t ion  with PHA much l e s s  s t rongly  than lymphocytes  of pat ients  whose 
blood s e r u m  had low anti thymic act ivi ty  (Fig. 3). 
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The results of these experiments confirm reliably that the direct  cause of the change in the  physiological 
states of the lymphocytes of patients with schizophrenia is the presence of factors in the patients' blood serum, 
for the intensity of the changes in the physiological state of the lymphocytes of healthy donors induced by the 
patients' blood serum correlated directly with the character  of the physiological state of the patients' lympho- 
cytes. This conclusion is in good agreement with the many data pointing to the presence of a membranotropic 
factor [3, 4, 6] and of other biologically active compounds [2, 5] in the blood serum of schizophrenic patients. 

Analysis of the third of the correlat ions cited in this paper, confirming the validity of the conclusion 
deduced above, suggests that the serum factor modifying the physiological state of the lymphocytes in schizo- 
phrenia is immunological in nature. The increase in the percentage of adhesive cells in cultures of healthy 
donors' lymphocytes observed in the experiments (Fig. 2) and the reduced response of these cells to stimula- 
tion can be attributed to their injury by the blood serum of the schizophrenic patients. 

The increase in the adhesive propert ies  of the donors'  tymphocytes observed experimentally suggests 
that the decrease  in proliferative activity of these cells produced by the blood serum of schizophrenics was 
caused directly by a change in the propert ies  of the cell membrane of the lymphocytes. The propert ies of the 
cell membrane are known to determine to a substantial degree the DNA transcription processes  in the cell and 
its proliferative activity [9, 10, 11]. The postulated ability of schizophrenic blood serum to change the course 
of biosynthesis of a highly important maeromolecular  cell component may prove to be an important factor in 
the discussion of the pathogenetic role of contact between the serum factor (or, more probably, the membrano- 
tropic factor of the blood serum) with the brain neurons of patients with schizophrenia. 
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