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The number  of DNA-synthesiz ing lymphocytes  was de te rmined  in cul tures  of pe r iphe ra l  blood 
of pat ients  with sch izophrenia  s t imula ted  by phy tohemagght in in  (PHA). It was shown that the 
number  of lymphocytes  capable  of synthes iz ing DNA af te r  the addition of PHA was 18% less  
in cell  cul tures  f r o m  sch izophrenics  than in those f r o m  healthy donors.  Incubation of healthy 
donors '  lymphocytes  in the s e r u m  of schizophrenic  pat ients  reduced  the number  of lympho-  
cytes capable of synthes iz ing DNA in the p r e s e n c e  of PHA by 21%. 
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Pe r iphe ra l  blood lymphocytes  f r o m  pat ients  with schizophrenia  have been shown to p o s s e s s  ce r ta in  
physiological  p r o p e r t i e s  cha r ac t e r i s t i c  of ac t iva ted  lymphocytes  [2, 4]. Meanwhile it has been shown that  
the r eac t ion  of lymphocytes  of sch izophrenics  to phytohemagglut inin (PHA) is weakened [1, 3]. The r e -  
duced r e sponse  of the blood cells of schizophrenic  pat ients  to the s t imula t ing  action of PHA is due e i ther  
to a weakened r e sp ons e  of all  cel ls  to PHA or to the p r e s e n c e  of a subpopulation of cel ls  incapable of ac t i -  
vation by PHA among the lymphocytes  of pat ients  with schizophrenia .  

This pape r  desc r ibes  an analys is  of the whole lymphocyte  population of pa t ients  with schizophrenia  
for  abil i ty to r e spond  by DNA synthes is  to s t imulat ion by PHA. Another  impor tan t  t a sk  was to d iscover  the 
causes  of the r educed  r e s pons e  of the cells to PHA. The exis tence of biological ly act ive fac tors  found in 
the s e r u m  of schizophrenic  pat ients  [5, 7] sugges ted  that  the weakened r e sponse  of the lymphocytes  may  be 
due to the act ion of these  fac to r s .  The effect  of the blood s e r u m  of schizophrenic  pat ients  on the abi l i ty of 
heal thy donors '  lymphocytes  to synthes ize  DNA was t he re fo re  s tudied also.  

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

White blood cells  were  obtained as desc r ibed  in [6]. The initial suspension was diluted with Eagle ,s  
med ium to a concentrat ion of 1- l0 G cel ls /m1.  The concentra t ion of autologous s e r u m  in the incubation m e -  
dium in all exper imen t s  was 20%. The med ium with cel ls  was poured  in volumes of 1 ml into s t e r i l e  pen i -  
ci l l in f lasks .  Before  incubation of the cel ls  PHA (PHA-P,  Difco, USA) was added in the concentra t ion of 
40 p g / m l  of the final medium.  

Colchicine (Merck, West  Germany)  was used in a working concentrat ion of 0.05 p g / m l .  After  incu- 
bation at 37~ for  1, 72, 96, and 120 h the contents of the f lasks  were  collected,  fixed, and s ta ined by Feul-  
gen ' s  method; by means  of a scanning cytophotometer  (Opton, West  Germany)  the percen tage  of cel ls  with 
an inc reased  DNA content was de termined.  The methods of fixation, s taining,  m e a s u r e m e n t  of the s p e c i -  
mens ,  and s ta t i s t i ca l  analys is  of the r e su l t s  were  descr ibed  in [9]. 

In exper imen t s  to s tudy the action of sch izophrenic  pa t ien ts '  s e r u m  on healthy donors '  lymphocytes ,  
white blood cells  were  s e p a r a t e d  f r o m  the autologous p l a s m a ,  r e suspended  in an equal volume of the schizo-  
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Fig. 1 Fig. 2 

Fig. 1. Number of DNA-synthesizing lymphocytes  in P H A - s t i m u -  
la ted cul tures of blood f r o m  schizophrenics  and heal thy donors.  
Absc i s sa ,  t ime  of cultivation of cells (in days); ordinate ,  % of DNA- 
synthes iz ing  lymphocytes ;  1) lymphocytes  of healthy donors;  2) 
lymphoeytes  of pat ients  with schizophrenia .  

Fig. 2. Effect  of s e r u m  of schizophrenic  pat ients  and healthy 
blood donors on number  of DNA-synthesiz ing lymphocytes  in PHA- 
s t imula ted  blood cul tures .  Ordinate,  difference between number  of 
DNA-synthesizing lymphocytes  in PHA-s t imula ted  blood cul tures  
containing autologous s e r u m  and number  of these cel ls  in cul tures  
containing s e r u m  of blood donors.  1) Action of s e r u m  of sch izo-  
phren ics  on lymphocytes  of heal thy donors (11 =12); 2) action of 
healthy donors '  s e r u m  on lymphocytes  of schizophrenics  (n = 11). 

TABLE 1. Content (in %) of DNA-Synthesiz-  
ing Lymphocytes  in PHA-St imulated Cultures 
of Blood Cells f r o m  Schizophrenic Pat ients  
and Healthy Donors (M :~ m) 

Time of 
incubation, 
days 

Group tested 
~chizo- healthy 
~hrenic donors 
~atients 

33,2-+ 4,5 52,0• 3,6 
35,9_+ 5,9 53,8- + 3,5 
35,9_ + 5,7 54,6- + 3,4 

P 

<0,01 
<0,02 
<0,01 

Altogether  28 pat ients  with var ious  fo rms  
gated. 

of 

phren ic  pa t i en t ' s  s e r u m  for  tes t ing,  and diluted to a 
final concentrat ion of 1. l0  s c e l l s / m l  and 20~0 s e r u m ,  
r e spec t ive ly .  Lymphocytes  f r o m  schizophrenic  p a -  
t ients were  s i m i l a r l y  t r a n s f e r r e d  into healthy donors,  
s e r u m .  In this s e r i e s  of expe r imen t s  no colchicine 
was used and the cul tures  were  incubated for 72 h. 
Cultures of heal thy donors '  lymphocytes  and of sch izo -  
phren ic  pat ients  in a med ium containing 20c/0 of auto-  
logous s e r u m  were  used as the control .  The p e r c e n t -  
age of cel ls  with an inc reased  DNA content in the 
p r e s e n c e  of PHA was de te rmined  by the method de-  
s c r ibed  above. 

sch izophren ia  and 29 healthy donors were  inves t i -  

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

To account for  all lymphocytes  of the population which responded during 5 days in cul ture to PHA 
st imulat ion by DNA synthes i s ,  it was n e c e s s a r y  to block division of the lymphocytes  throughout the pe r iod  
of culture.  For  this purpose ,  in p r e l i m i n a r y  exper imen t s  the action of colchicine on PHA-s t imula ted  l y m -  
phocytes  was studied. In a concentrat ion of 0.05 ~ g / m l  colchicine comple te ly  p reven ted  divis ion of the l y m -  
phocytes ,  and cells  with an inc reased  DNA content r e m a i n e d  in the cul ture for  5 days.  Compar i son  of the 
values ref lec t ing  the act ion of eolchicine showed that  this subs tance  equally p reven ted  division of lympho-  
cytes f r o m  schizophrenic  pat ients  and heal thy blood donors.  
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The s tudy of DNA synthes is  showed that  mos t  p e r i p h e r a l  blood lymphocytes  ceased  to synthes ize  DNA 
by the third day of incubation in r e s pons e  to s t imula t ion  by PHA. The r e su l t s  given in Fig. 1 in fact  show 
that in cul tures  of white blood cel ls  f r o m  sch izophren ics  and healthy donors the number  of lymphocytes  with 
an i nc rea sed  DNA content r e ached  a m a x i m u m  on the th i rd  day and the re fo re  did not change signif icantly.  
The number  of DNA-synthesiz ing lymphocytes  (Table 1) in cul tures  of cells f r o m  schizophrenics  was 
s m a l l e r  than in cul tures  of heal thy donors '  ce l l s ,  the difference being highly significant.  

It will  be c lear  f r o m  Fig. 2 that  the blood s e r u m  of schizophrenics  reduced  by 21 �9 3% the number  of 
DNA-synthesiz ing lymphocytes  in cul tures  of white  blood cells  of healthy donors,  whereas  theblood s e r u m  
of the heal thy donors caused no significant  change in the number  of DNA-synthesiz ing lymphocytes  in blood 
cul tures  of sch izophrenic  pa t ien ts .  

It can thus be concluded f r o m  the r e s u l t s  that the reduced  r e sponse  of lymphocytes  of schizophrenics  
to PHA is due to the p r e s e n c e  of a subpopulation of cells incapable of act ivat ion by PHA. The number  of 
cel ls  responding to PHA by DNA synthes is  was 18% less  in cul tures  f r o m  schizophrenics  than in those f r o m  
heal thy donors.  These r e su l t s  a r e  in ha rm ony  with the reduct ion in the number  of lymphocytes  of healthy 
donors responding to PHA in the p r e s e n c e  of s e r u m  f r o m  schizophrenics .  In fact ,  about 20% of lymphocytes  
of healthy donors ,  mixed with s e r u m  f r o m  schizophrenic  pat ients ,  lose  the i r  abil i ty to synthes ize  DNA in the 
p r e s e n c e  of PHA. This can be explained by injury to a ce r ta in  p ropor t ion  of the pe r iphe ra l  blood lympho-  
cytes of sch izophren ics  as a r e s u l t  of the action of s e r u m  fac to r s  on them. These injurious fac tors  in the 
s e r u m  may  include a m e m b r a n o t r o p i c  fac tor ,  the exis tence  of which in pat ients  with schizophrenia  has been 
demons t ra ted  by a number  of w o r k e r s  [5, 7], as well  as ant i thymocyt ic  ant ibodies,  a lso found in the s e r u m  
of schizophrenics  [8]. 
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