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The roset te- forming power of human lymphocytes was studied before and after  their  sensitiza- 
tion by isoimmune sera  against histocompatibility antigens. Anti-HLA-sera inhibited the abil- 
ity of T-  and B-lymphocytes to form rose t tes .  Sera inhibiting the roset te-forming ability of a 
population mainly of B-lymphocytes were found. These sera  also had more  marked ability to 
reac t  with a population of B-lymphocytes in the prolonged lymphocytotoxic test .  
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Antigenic differences between human T-  and B-lymphocytes have been described in the l i tera ture  in 
recent  years  [2, 8, 9]. So far,  however, no precise  information has been given on the formation of isoimmune 
antibodies against antigens of individual populations of human lymphocytes. No reliable methods of detecting 
such antilymphocytic antibodies likewise yet  exist.  

Definite prospects  for  the discovery of such antibodies may be provided by differences between the 
functional propert ies  of the T -  and B-lymphocytes and, in part icular  , their  ability to form roset tes  with hetero-  
logous erythrocytes .  

In this investigation described below the possibility of detecting isoimmune antibodies against individual 
populations of lymphocytes with the aid of the inhibition of roset te  formation test  was studied. 

EXPERIMENTAL METHOD 

The rosette-foming ability of lymphocytes of healthy blood donors was studied before and after sensi- 
tization of the cells with the test serum. 

Lymphocytes were obtained from defibrinated blood by centrifugation at 200g for 20 min on a gradient 
with specific gravity 1.077 [4, 6]. Lymphocytes were sensitized at 37°C for 1 h with the sera of multiparous 
women, of patients who had received frequent blood transfusions, or volunteers artificially immunized with 
leukocytes. 

The rosette-forming ability of the T-lymphocytes was assessed on the basis of spontaneous rosettes 
formed with native sheep's erythrocytes [I, 3]. The ability of B-lymphocytes to form rosettes was studied 
with sheep's erythrocytes loaded with heteroimmune antisheep antibodies and complement. For this purpose, 
a hemolytic rabbit serum was used in a dilution of 1 : 150. Group O (1) human serum, diluted 1 : 6, was used 
as complement. Sensitization of the erythrocytes with serum and complement was carried out for 1 h with 
each component at 37°C. A suspension of lymphocytes in a concentration of 1000-2000 cells/ram 3 and a 
suspension of erytl]rocytes in a concentration of 70,000-80,000 ceUs/mm 3, made up in Hanks, solution, were 
used for the rosette-formation test. 

To 0.i ml of the suspension of erythrocytes 0.05: ml of the lymphocyte suspension was added. To stimu- 
late spontaneous rosette formation, 0.025 ml of group AB (IV) human serum, adsorbed with sheep's erythro- 
cytes, was added to the suspension of lymphocytes and eryZhrocytes. The tubes were centrifuged for 5 min 
at 70g and kept for  30 min in a r e f r ige ra to r  at 4°C, after  which the residue was carefully broken up with a 
pipet and the number of roset tes  determined by counting them in a Goryaev's chamber. 
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TABLE 1. Inhibition of Rosette-Forming Ability of Human Lymphocytes by Isoimmune 
Sera 
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T h e  n u m b e r  of  r o s e t t e s  was  e x p r e s s e d  a s  a p e r c e n t a g e ,  a f t e r  which  t h e  i n d e x  o f  i n h i b i t i o n  o f  r o s e t t e  

f o r m a t i o n  w a s  c a l c u l a t e d  by the  equa t ion :  
A m n  

H R = I  K '  

w h e r e  I IR  i s  the  index  of i nh ib i t i on  of  r o s e t t e  f o r m a t i o n ,  A the  n u m b e r  of r o s e t t e s  a f t e r  s e n s i t i z a t i o n  o f  t h e  
l y m p h o c y t e s  wi th  t h e  t e s t  s e r u m ;  K t h e  n u m b e r  of  r o s e t t e s  b e f o r e  s e n s i t i z a t i o n  of t he  l y m p h o c y t e s  wi th  t he  
s e r u m  (con t ro l ) .  

T h e  r e s u l t  w a s  c o n s i d e r e d  to  b e  p o s i t i v e  (+) i f  t he  i n d e x  of  i nh ib i t i on  of  r o s e t t e  f o r m a t i o n  w a s  0.35 o r  
h i g h e r .  

B e s i d e s  s tudy ing  inh ib i t i on  of  t h e  r o s e t t e - f o r m i n g  a b i l i t y  of t h e  l y m p h o c y t e s  by m e a n s  of  s e r a ,  t hey  w e r e  
a l s o  i n v e s t i g a t e d  in the  m i c r o l y m p h o c y t o t o x i c  t e s t .  T h e  v a r i a n t  wi th  p r o l o n g e d  incuba t ion  f o r  up to 2 h wi th  
c o m p l e m e n t  w a s  u s e d .  A s u s p e n s i o n  of l y m p h o c y t e s  p r e p a r e d  in  t h e  u s u a l  way  and a l s o  a s u s p e n s i o n  e n r i c h e d  
w i th  B - l y m p h o c y t e s  w e r e  u s e d  in  t he  t e s t  [2, 5]. 

In  s o m e  e x p e r i m e n t s  t h e  s e r a  w e r e  a b s o r b e d  wi th  p l a t e l e t s  to  r e m o v e  a n t i b o d i e s  a g a i n s t  H L A - a n t i g e n s ,  
A f t e r  a d d i t i o n  of 1 × 109-2 × 109 p l a t e l e t s  to 0.1 m l  o f  s e r u m  t h e  s u s p e n s i o n  w a s  i n c u b a t e d  a t  37*(2 f o r  1 h. 

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

A l t o g e t h e r  52 s e r a  w e r e  t e s t e d ,  e ach  of t h e m  wi th  l y m p h o c y t e s  f r o m  3 to 12 d o n o r s .  

T h e  r e s u l t s  of  t h e s e  i n v e s t i g a t i o n s  showed  t h a t  t h e  s e r a  c a n  b e  d i v i d e d  into  t h r e e  g r o u p s  d e p e n d i n g  on  
t h e i r  a c t i o n .  G r o u p  I c o n t a i n e d  40 s e r a  wi thou t  any  m a r k e d  a b i l i t y  to  inh ib i t  r o s e t t e  f o r m a t i o n .  T h e  i n d e x  o f  
i n h i b i t i o n  o f  r o s e t t e  f o r m a t i o n  f o r  t h e s e  s e r a  v a r i e d  f r o m  0.05 to  0.30 (Tab le  1). 

G r o u p  H i n c l u d e d  n ine  s e r a  (M-v ,  T - v ,  R - g ,  K - i ,  and K - y a ,  1014, 964, 802, 1108). T h e y  i nh ib i t ed  the  
r o s e t t e - f o r m i n g  abi l i£y of  both  ( T -  and B - )  l y m p h o c y t e  p o p u l a t i o n s .  I n v e s t i g a t i o n  of t h e s e  s e r a  by  t h e  m i c r o -  
l y m p h o c y t o t o x i c  t e s t  showed  t h a t  t h e y  c o n t a i n e d  p o w e r f u l  i s o i m m u n e  a n t i b o d i e s .  T h e  r e s u l t s  o f  t he  l y m p h o -  
c y t o t o x i c  t e s t  c o r r e s p o n d e d  to  4+, o r  76-100% of  d e a d  c e l l s .  Two of  t h e s e  s e r a  c o n t a i n e d  a n t i - H L A - A 1  a n t i -  
b o d i e s ,  and a n o t h e r  two c o n t a i n e d  H L A - A 2 .  

G r o u p  HI  i n c l u d e d  t h r e e  s e r a  (1171, 943, 1107) wi th  m a r k e d  a b i l i t y  to  i nh ib i t  r o s e t t e  f o r m a t i o n  by  B -  
l y m p h o c y t e s .  T h e  i n d e x  o f  i nh ib i t i on  of  r o s e t t e  f o r m a t i o n  f o r  B - l y m p h o c y t e s  w a s  0.52, 0.37, and 0.46, and 
f o r  T - l y m p h o c y t e s  0.06, 0.12, and 0.3 r e s p e c t i v e l y .  S e r a  1171, 943, and 1107 a l so  con t a ined  l y m p h o c y t o t o x i c  

1197 



antibodies, and gave a stronger reaction in relation to some donors with a lymphocyte suspension enriched 
with the B-population. In one case a serum (K-v) containing HLA-A1 antibodies and, on the basis of its 
rosette-inhibiting activity, belonging to group H, was absorbed by the thrombocytes of a donor who reacted with 
it in the lymphocytotoxic test .  After absorption it lost its ability to inhibit rosette formation by T-lympho- 
cytes. It still remained capable of inhibiting rosette formation by B-lymphocytes. 

The investigations thus showed that HLA-antibodies can inhibit rosette formation by T- and B-lympho- 
cytes of a donor containing the corresponding histocompatibility antigen. Several sera were able to inhibit 
rosette formation m~inly by B-lymphocytes. This evidently indicates that they contain antibodies against the 
Ia (I-ILA-DR) system of antigens of human B-lymphocytes. 

The inhibition of rosette formation test  is a promising method for the detection of antibodies against 
individual lymphocyte populations. 
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ExperIments on CBA mice showed that homogenate of gray matter (cortex) of syngeneic brain 
contains components which restore the population of splenic T-cells  in thymectomized animals 
and stimulate the immune response to sheep's red blood cells. Homogenate of white matter 
has much weaker activity; indeed it could be due to gray matter contaminating the preparation. 
Homogenate of syngeneic muscle t issue has no biological activity. 

KEY WORDS: thymus; brain; cross-reacting antigens; stimulation of Immunogenesis. 

The 0-antigen of thymocytes in various species of animals is known to be present also in the brain [1, 7, 
11]. This antigen is associated chiefly with the gray matter (cortex) of the brain and is virtually absent in 
the white matter [1, 6]. It has also been shown that extracts of thymus can stimulate the immune response 
animals especially after thymectomy, and under these circumstances they functionally replace the receptors 
of the T-cel ls  [2, 10, 13]. The question arises,  do brain antigens have a similar effect? 

The object of this investigation was to study the effect of homogenates of the cortex and white matter 
of syngeneic brain on the primary immune response and on the thymus-dependent lymphocyte population in 
thymectomized mice. 
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