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Investigation of the osmotic  res i s tance  of per iphera l  blood lymphocytes f rom healthy blood 
donors and patients with schizophrenia revealed the existence under normal  conditions of 
lymphocytes which differ sharply f rom one another in the c r i te r ion  of res is tance  to osmotic  
shock: 20% of lymphocytes have low res is tance  and 80% high res is tance .  Lymphocytes with 
low res i s tance  f rom healthy donors were  shown to have increased adhesive proper t ies .  In 
60% of schizophrenics  there were virtually no lymphocytes with low res is tance .  The highly 
res i s tan t  lymphocytes of such patients include some charac ter ized  by abnormal res is tance.  
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In cer ta in  pathological states changes are  observed in the res is tance  and adhesive proper t ies  of per iph-  
era l  blood lymphoeytes (PBL) [6-8, 10]. These pa ramete r s  ref lect  the proper t ies  of the p lasma membrane of 
lymphoeytes and, for that reason,  they must  be interconnected in a cer tain manner.  The object of this investi-  
gation was to assess  the res is tance  of PBL by the use of a modification of a method widely used in work with 
e ry throcy tes .  To establish interconnection between osmotic  res is tance  and adhesiveness of lymphocytes in 
this investigation a method of removal  of adhesive cells followed by analysis of the res i s tance  of the residual  
nonadhesive fract ion of lymphocytes was used. 

PBL f rom healthy donors and patients with schizophrenia served as the tes t  object. The PBL of schizo- 
phrenics  are  known [2-5] to have a p lasma membrane with cer tain distinguishing features .  

EXPERIMENTAL METHOD 

The PBL of 13 healthy donors and 21 patients with schizophrenia were studied. To obtain a pure popula- 
tion of lymphoeytes,  human white blood cells were purified in a F ico l l - I sopaque  sys tem (purity over  90%). To 
obtain the nonadhesive fract ion of lymphoeytes,  p lasma with white blood cells was passed through a column 
with glass  beads [9]. The yield of lymphocytes f rom the column when lymphocytes f rom healthy donors were 
tested was 68~-3%, when lymphocytes f rom schizophrenics  was tested 57 • The purity of the lymphocyte 
fract ions obtained was about 95%. 

The res i s tance  of the cells was determined by exposing the lymphocytes to solutions of different ionic 
strength, followed by determining the number of undestroyed cells and the relative proport ions of living and 
dead cells among them. For  this purpose PBL, purified by the methods described above, were added in a 
volume of 0.1 ml in 1.0 ml of a solution prepared  by diluting Hanks' solution with distilled water  in the rat ios 
of 10 : 0, 9 : 1, and so on, down to 0 : 10. After 1-2 rain, the number  of residual  cells was counted in aGoryaev ' s  
chamber  under the phase -con t r a s t  microscope .  Dead cells were differentiated by staining with t rypan blue, 
which was added to all solutions in 0.02% concentration.  

EXPERIMENTAL RESULTS 

A study of the resistance of PBL of healthy donors revealed the existence of lymphoeytes which differed 
sharply in their resistance to hypoosmotic shock. It will be clear from Fig. 1 that 18" 2~0 of lymphoeytes 
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Fig. 1. Effect  of hypoosmot ic  t r ea tmen t  on blood lymphocytes  f r o m  healthy 
donors .  Absc issa ,  dilutions of H a n k s '  solution; ordinate,  number  of cel ls  (in 
%). 1) Pe rcen tage  of living lymphocytes  in population purif ied in F i c o l l -  
Isopaque solution (adhesive and nonadhesive lymphocytes) ;  2) pe rcen tage  of 
dead cel ls  in population of lymphocytes  purif ied in Ficoll;  3) pe rcen tage  of 
living cells  in population of lymphocytes  purif ied on column with g lass  beads 
(nonadhesive cell  fraction);  4) pe rcen tage  of dead cells  in population of lympho-  
cytes  purif ied on column with g lass  beads .  

Fig. 2. Distr ibut ion of donors and schizophrenics  by re la t ive  pe rcen tage  of 
lymphocytes  with low r e s i s t ance .  Absc i ssa ,  number  of subpopulation of 
lymphocytes  with low r e s i s t a n c e  (in %); ordinate,  f requency (n). Shaded a r e a  
r e p r e s e n t s  pat ients  with schizophrenia ,  unshaded a r e a  healthy donors .  

a re  des t royed  a f t e r  min imal  dilutions of Hanks '  solution (from 10 : 0 to 8 : 2). The remain ing  cel ls  did not 
begin to be des t royed until exposed to much s t ronge r  hypoosmot ic  t r ea tmen t  (dilutions of 2 : 8 to 0 : 10). Under 
these  c i r cums tances ,  the number  of dead cel ls  among the lymphocytes  which r ema ined  undest royed at  this 
s tage of dilution did not exceed 2-4~ (Fig. 1). 

Analysis  of individual curves  of r e s i s t a n c e  of healthy donors '  blood lymphocytes  and of the h i s t o g r a m  of 
dis t r ibut ion showed that the dis tr ibut ion of the donors '  lymphocytes  was cha rac t e r i zed  by g rea t  constancy, and 
the h i s t o g r a m  of dis t r ibut ion of the donors was monomodal ,  c lose in shape to the curve of the normal  d is t r ibu-  
tion (Fig. 2). 

During pa s sa ge  of p l a s m a  with leukocytes  of heal thy donors through a column with g lass  beads,  lympho-  
cytes with inc reased  adhesive p rope r t i e s  were  held up on the column (32~/0). A study of the r e s i s t a n c e  of non- 
adhesive lymphocytes  revea led  absence  of lymphocytes  with low r e s i s t a n c e  in the nonadhesive f rac t ion  (Fig. 1). 
Consequently,  lymphocytes  f r o m  healthy donors  with low r e s i s t ance  a re  cha rac t e r i zed  by inc reased  adhes ive-  
hess. 

A different  p ic ture  was found during the study of the sch izophrenics .  When the whole lymphocyte  popu- 
lat ion of the pat ients  was studied a conspicuous fea ture  was the high var iab i l i ty  of the number  of lymphocytes  
with low r e s i s t a n c e  (Fig. 2). It  will be c l ea r  that the pat ients  studied fo rmed two c l ea r ly  demarca ted  groups.  
One group (40% of those tested) was indist inguishable f r o m  norma l  in its pe rcen tage  of cel ls  with low r e s i s -  
tance,  and the r e s i s t a n c e  curve  for  these pat ients  coincided with that cha r ac t e r i s t i c  of healthy donors .  In the 
other  group of pat ients  (60~o of those tested) the propor t ion  of cel ls  with low r e s i s t a n c e  was much reduced, 
being only 2 • i .e . ,  about one- tenth of that normal ly  found. As an a l te rna t ive  index for  separa t ing  the 
pat ients  into two groups ,  the p a r a m e t e r  Mh~ 2~ was used (where M h is the a r i thmet ic  mean  re la t ive  pe rcen tage  
of lymphocytes  of low r e s i s t ance  in the blood of healthy subjects ,  and ~ is the s tandard deviation). The r e s i s -  
tance curve  of blood lymphoeytes  of a pat ient  with schizophrenia ,  typical  of the pat ients  of the second group, 
is i l lus t ra ted  in Fig. 3. Clear ly  the lymphoeytes  of such pat ients  s t a r t  to b reak  up only in a dilution of 3 : 7, 
i .e. ,  in such pat ients  lymphocytes  with low r e s i s t a n c e  a r e  v i r tual ly  absent .  

In this expe r imen ta l  s i tuat ion one o ther  dist inguishing fea ture  of the pa t ien t s '  PBL came to light: During 
exposure  to Hanks '  solutions in dilutions of between 4 : 6 and 0 : 10, among the undes t royed cells  there  was a 
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Fig. 3. Blood Iymphocytes  f r o m  a pat ient  with schizophrenia  
exposed to hypoosmot ic  t r e a t m e n t  of different  strengths. Legend 
as in Fig. 1. 

high p ropor t ion  of dead cel ls .  The g r e a t e s t  number  of dead cells  was found in a dilution of 1 :9 ,  when it was 
24 • 7% on ave rage  for  all  pa t ients .  The dif ference f r o m  the donors with r e spec t  to this p a r a m e t e r w a s  highly 
significant  (td = 3.29, P < 0.01). The c h a r a c t e r  of co r re la t ion  between these two fea tu res  distinguishing the be-  
havior  of the pa t i en t s '  cel ls  during exposure  to hypoosmot ic  t r e a t m e n t  has not yet  been explained. Direc t  
co r re l a t ion  between the number  of tymphocytes  with low re s i s t ance  and a p a r a m e t e r  ref lect ing the number  of 
dead cel ls  could not be found (r = - 0 . 3 1 3 ,  P< 0.1). 

Pa s sage  of blood cel ls  f r o m  schizophrenic  pat ients  through a column followed by de te rmina t ion  of the i r  
r e s i s t a n c e  showed that  the column comple te ly  re ta ined lymphocytes  which, in the corresponding dilutions (3 : 7 
to 0 : 10) fo rmed  so -ca l l ed  dead ce l l s .  It was thus concluded f r o m  a compar i son  of data on r e s i s t ance  and ad- 
hes iveness  of PBL of schizophrenic  pat ients  and healthy donors that the adhes ive  lymphocytes  of the pat ients  
and donors  belonged to di f ferent  cell  subpopulat ions.  This  conclusion is in good a g r e e m e n t  with previous  ob- 
se rva t ions  re la t ing  to s t imulat ion of PBL of schizophrenic  pat ients  with mi togens  [1]. 

All the facts  examined above, toge ther  with data showing that the total  number  of lymphocytes  in the 
pe r iphe ra l  blood of pat ients  with schizophrenia  is the s a m e  as normal ly  found [4], a r e  evidence of a sharp  
dec r ea se  in the num ber  of lymphocytes  with low r e s i s t a n c e  and of the fo rmat ion  of cel ls  which die without 
d is in tegra t ion  during exposure  to re la t ive ly  s t rong osmot ic  t r ea tmen t .  

The method used in this invest igat ion to study the r e s i s t ance  of human PBL proved to be effect ive for  
detect ion and quanti tat ive evaluat ion of some fea tu res  dist inguishing the lymphocytes  in schizophrenia .  Ac- 
cordingly the w r i t e r s  cons ider  that this method can be applied to the study of ce r ta in  o ther  pathological  s ta tes .  
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