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Interaction between lymphoeytes and autologous e ry throcytes  was discovered in patients with 
autoimmune diseases .  The interaction was manifested macroscopica l ly  as hemagglutination 
and microscopica l ly  as roset te  formation. Interaction between lymphocytes and autologous 
e ry throeytes  was not found in a group of healthy subjects or  in patients free from autoimmune 
disturbances.  
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In 1970 the wr i t e r s  [1] suggested a test for the detection of hypersensi t ivi ty of delayed type in vitro for 
use in rheumatic fever:  T h e t e s t i s  based on adsorption of autologous e ry throcy tes  loaded with connective- 
t issue antigen by peripheral  blood lymphocytes  and is conventionally abbreviated to AELT. Macroscopical ly  
the test was manifested as hemagglutination of varied intensity, and microscopica l ly  as roset te  formation, due 
to the at tachment of autologous erythrocytes ,  loaded with antigen, to lymphocytes.  

One of the controls  to the AELT was interaction between autologous lymphocytes and e ry throcytes  only; 
in a cer ta in  proport ion of cases  this also was manifested as hemagglutination and the phenomenon of roset te  
formation.  

The object of this investigation was to study interaction between lymphocytes and autologous e ry throcy tes  
without antigen in cer ta in  diseases.  

EXPERIMENTAL METHOD 

Blood was taken from the cubital vein of patients and healthy subjects in a volume of 4-5 ml. The method 

used to separate the white blood cells, lymphocytes, and erythrocytes was described previously [2]. 

Interaction between lymphocytes and autologous erythrocytes took place either when white blood cells 

were used or with the lymphoeytes isolated from them. In variant I, 0.3 ml physiological saline contained 
from l0 G to 1.5-106 white blood cells~ whereas in variant 2 the same volume contained from 400,000 to 600,000 

lymphocytes. An equal volume of a 1% suspension of autologous erythrocytes in physiological saline was 
added to the white blood cells or lymphocytes. The total volume of the mixture was made up to 1 ml with 

physiological saline. The test was carried out in wells on agglutination tiles, incubated for 30 rain, and then 

kept for 18-20 h in a refrigerator at 4~ 

The test was evaluated by a 4-point system such as is used for assessing the hemagglutination test. A 

result estimated at ++ was regarded as positive. Rosettes formed by lymphocytes with three or more autol- 

ogous erythrocytes adhering to them were identified in films stained by the Romanovsky-Giemsa method 

(Fig. I). 
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TABLE 1. Resu l t s  of In t e r ac t i on  of Lympho-  
ey tes  with Autologous E r y t h r o c y t e s  T e s t  on 
Heal thy and Siek Subjee ts  

Grbup of subjects 
O09 

E~ 

Interaction be- 
tween lymphocytes 
and autologous 
erythrocytes 

!~6 ~ % of positive 
> results (M ~ m) 

.e~  and confidence 
~. interval (for 

p <- 0.05) 

Donors 

Healthy men aged 20-22 
years 

Patients with myocardial 
infarction 

Children with: 
pneumonia 

chronic tonsillitis 

chronic tonsillitis and sus- 
pected rheumatic fever 

rheumatic fever: 
active phase 

inactive phase 

Adults with: 
rheumatic fever: 

active phase 

inactive phase 

rheumatoid arthritis, 
active phase 

100 

26 

42 

65 

45 

30 

35 

1c 

54 

22 

0 0 -+ 1 
(0-4) 
0_+2 

o (0-8) 
0_+2 

o (0-8) 

1 2 + 2  
(0-8) 

2 4---3 
(0 - -  14) 

9 30------ 9 
05--49) 

.~4 69--- + 8 
(51--83) 

l 10-- 1 
{0--44) 

[2 22~6 
(12--36) 

0 0~4 
(o- ~ 5) 
28--- 5 

.)7 (20-39) 

EXPERIMENTAL RESULTS 

The results of the tests are summarized in Table I. The phenomenon of interaction between lymphocytes 

and autologous erythrocytes could not be detected in groups of healthy subjects or patients with myocardial in- 

farction and pneumonia. The phenomenon was discovered in 4 ~= 3% of cases in a group of children with chronic 

t ons i l l i t i s ,  and in as  many  as 30 • 9% of c h i l d r e n  with ch ron ic  t o n s i l l i t i s  suspec ted  of having r h e u m a t i c  fever .  

The phenomenon  was cons t an t l y  found when a m a r k e d  a u t o i m m u n e  p r o c e s s  was p r e s e n t ,  in the act ive  
phase  of the d i sease .  It was p r e s e n t  in a p a r t i c u l a r l y  high p e r c e n t a g e  of c h i l d r e n  with r h e u m a t i c  f ever  in the 
act ive  phase  (up to 69 ~= 8%). 

In i t i a l ly  to expla in  the m e c h a n i s m  of i n t e r a c t i o n  be tween  lymphocy tes  and autologous e r y t h r o c y t e s  two ' 
work ing  hypotheses  were  put fo rward .  1) C o n s i d e r i n g  the high adso rp t ive  power  of the e r y t h r o c y t e  m e m b r a n e ,  
the hypothet ica l  au toan t igen  could have been adsorbed  on to the su r f a c e  of the e r y t h r o c y t e s  where  it could r e a c t  
with s e n s i t i z e d  lymphocytes .  2) C r o s s - r e a c t i n g  an t igens  on the m e m b r a n e  of autologous e r y t h r o c y t e s  and au to-  
an t igens  of the affected o rgans  and t i s s u e s  could have been p r e s e n t .  

With these  hypotheses  in mind ,  it migh t  be supposed that the phenomenon  would be m a n i f e s t e d  in the p r e s -  
ence  of a w e l l - d e f i n e d a u t o i m m u n e  p r o c e s s .  This  was c on f i r me d  by c o m p a r i n g  the p r e s e n c e  of the phenomenon  
with the c l i n i ca l  c o u r s e  of the i l l n e s s :  In 27 pa t i en t s  with rheumato id  a r t h r i t i s  and in whom the phenomenon  
was p r e s e n t ,  the ac t iv i ty  of the p r o c e s s  was a s s e s s e d  as second and th i rd  degree .  In c h i l d r e n  with the a c -  
t ive phase of r h e u m a t i c  fever  a pos i t ive  r e s u l t  was detec ted  only if the ac t iv i ty  of the p r o c e s s  was of the s e c -  
ond or th i rd  degree .  To con f i rm  the connec t ion  be tween  the phenomenon  and the p r e s e n c e  of a t r ue  a u t o i m m u n e  
d i s ea se ,  a f u r t he r  and c l o s e r  s tudy of the p r o b l e m  is n e c e s s a r y .  

F r o m  an a n a l y s t s  of the data publ i shed  in r e c e n t  y e a r s  a f u r t he r  hypothes i s  could be put fo rward  to ex-  
p la in  the m e c h a n i s m  of this  phenomenon .  It has been  shown that  80-90% of lymphocy tes  of the heal thy human  
thymus  can f o r m  r o s e t t e s  with autologous e r y t h r o c y t e s .  P e r i p h e r a l  lymphocy tes  have los t  this  ab i l i ty  c o m -  
p le te ly  [4] .  However ,  o ther  w o r k e r s  have found that unde r  p a r t i c u l a r l y  cold condi t ions  5-10% of the subpopula -  
t ion of p e r i p h e r a l  blood T lymphocy tes  of hea l thy  sub j ec t s  can form r o s e t t e s  with autologous e r y t h r o c y t e s  [6]. 
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Fig. 1. Roset te  format ion  by autologous 
e ry th rocy te s  around a lymphocyte.  Mag- 
nification: ocular  7, object ive 90. 
Romanovsky--Giemsa.  

Since healthy human peripheral blood contains 5-10~, of so-called null cells, their role in the phenomenon of 
inter.action with autologous erythrocytes seems acceptable. An increase in the percentage of "null" cells in 
autoimmune processes [ 5] should be accompanied in that case by the more intensive manifestation of the 
phenomenon of interaction between lymphocytes and autologous erythrocytes. 

There is also information in the literature that the thymus factor in vitro can induce the transformation 
of immature precursors (according to the authors cited, "null" cells) into functionally active T cells [3]. It 
is also known that autoimmune diseases are accompanied by considerable changes in the thymus. 

Comparison of these facts suggests that during the development of an autoimmune disease, accompanied 
by disturbance of the regulatory ability of the thymus, there is an increase in the number of undifferentiated 
T lymphocytes (possibly '~null" cells), capable of interacting in vitro with autologous erythrocytes, into the 
peripheral blood. 

This type of interaction can be prevented in vivo by many factors and, in particular, by serum blocking 
factors and by T suppressors. 
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