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K sensitized sheep's erythrocytes are incubated with immune lymphocytes in the presence of compon- 
ents C~, C~, and C~ of complement (reagent Rt) lysis of the erythrocytestakes place. The phenomenon of 
lysis is explained by liberation of complement C' i by the lymphocytes. 

The study of the role of lymphocytes in production of the components of complement is essential for 
the understanding of some important problems in immunology. Fresh light would be shed on the problem 
of cytotoxicity of lymphocytes if it were proved that lymphocytes could produce complement or its com- 
ponents. Research to study this problem is only in its infancy [6, 7]. 

The object of the present investigation was to determine whether lymphocytes can produce fraction 

Ci' of complement. 

EXPERIMENTAL METHOD 

The problem was investigated by the classical scheme of titration of complement C I' by the cor- 
responding reagent R I containing components C2' , C~, and C~ [3]. The main modifications made to tl~is 
system were as follows: instead of the protein fluid tested for C I' activity, a suspension of lymphocytes 
mixed with sensitized sheep's erythrocytes was used. If lymphocytes can produce CI T, then the complex 
EACI T must be formed in such a system. This complex, in the presence of reagent RI, reacts with fractions 
C2', C3', and C4', resulting in lysis of the erythrocytes. Under these circumstances no titration of C I' was 
carried out. Estimation of the ensuring hemolysis was qualitative in character. 

Lymphocytes were obtained from Wistar rats 4 days after the animals received a single injection of 
0.25 ml of a 50% suspension of sheep's erythrocytes. The cell suspension was prepared by carefully press- 
ing minced lymph glands in Earle's solution through a Kapron mesh. The suspension was washed three 
times with large volumes of the same solution. Cells in a concentration of 5 �9 l0 G lymphocytes/ml were 
added to an incubation medium consisting of 1.5 ml Eagle's medium with 5% bovine serum, inactivated by 
heating. 

Heat-inactivated serum of the rats acting as donors of lymph glands was used to sensitize the sheep's 
erythrocytes [3]. When the titer of hemolysins in this serum could not be determined, sensitiziation was 
reinforced by dry rabbit's hemolytic serum with a titer of 1 : 100-1 �9 200. Sensitized erythroeytes were 
added to the incubation medium in a concentration of 10 G cells/ml. 

Reagent RI, obtained by dialysis against phosphate buffer, pH 5.4 (# = 0.02), was added to isotonicity 
and neutral pH, and treated with components C~ and C~ by the addition of 25% heat-inactivated guinea pig 
serum. The effectiveness of separation was tested by incubating fractions M and E separately and a mix- 
ture of equal volumes of them in the presence of the hemolytic system. Absence of hemolysis in the first 
two cases and its presence in the last case was used as the criterion of suitability of the R~ reagent for use. 

The scheme of the main experiment was as follows. After incubation of the suspension of sensitized 
erythrocytes and lymphocytes for 3 h at 37 ~ the cells were sedirnented by centrifugation and the supernatant 

was carefully drawn off and replaced by 1 ml of reagent R I diluted 1 : 5. After reincubation of the ceils with 
R I for 1 h at 37 ~ the reagent R1 was removed by careful aspiration, and it was replaced by 1.5 ml distilled 
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TABLE 1. Hemolyt ic  Action of Reagent  Rt on 
Sens i t ized  E r y t h r o c y t e s  in Contact with 
Lymphocytes  

Index 

Residual Hb 
(in ~ o of 
control 

Hb) 
Decrease in 

number of 
er ythrocytes 
(in %) 

Valu~'~Of 
criterion k 2 

Number of 
animals 

46,7 

53,3 

2,73 

4 

60,6 

39,4 

2,67 

4 

Experiment No. 

3 4 5 

88,2 91,1 68,2 

11,8 8,9 31,8 

0,93 0,49 3,60 

4 4 3 

6 7 

105 94 

- 5  6 

0,33 0,75 

3 3 

w a t e r  to produce  eyto lys i  s. Tes t s  were  c a r r i e d  out on 1 m l  of ca re fu l ly  cent r i fuged supernatant .  In this  
way the hemoglobin belonging to the in tac t  e r y t h r o c y t e s  was analyzed  af te r  in te rac t ion  with R I. The ob-  
ject  of this  p rocedure  was to avoid d i s to r t i on  of the r e s u l t s  poss ib ly  a r i s i ng  through pinoeytic absorpt ion  
of the l i be r a t ed  hemoglobin by the lymphocytes .  

The cont ro l  cons i s ted  of a suspens ion  of s ens i t i zed  e r y t h r o c y t e s  in medium not containing lympho-  
ey tes .  Specif ic i ty  of the effect was t e s t ed  by incubating sens i t i zed  e r y t h r o c y t e s  and lymphocytes  without 
subsequent  t r e a t m e n t  with reagen t  R 1. 

The hemoglobin concent ra t ion  was de t e rmined  by the benzidine r eac t ion  [2, 4]. The mean  s t a t i s t i c a l  
e r r o r  in this  inves t iga t ion  was *15%. 

Expe r imen t s  were  c a r r i e d  out on 25 an imals .  Each exper imen t  included t e s t s  on 7-10 tubes conta in-  
ing the e x p e r i m e n t a l  ce l l  suspens ion  and the s ame  number  of cont ro ls .  The expe r imen t s  we re  r epea ted  
twice  or  t h r ee  t imes .  The K o l m o g o r o v -  Smirnov c r i t e r i o n  was used  in the s t a t i s t i c a l  ana lys i s  [1]. 

EXPERIMENTAL RESULTS 

The results are given in Table I. In typical experiments (Nos. 1 and 2) the decrease in the number 
of erythrocytes because of hemolysis was 59.3 and 39.4% respectively. It is extremely important that the 
lymphoeytes added to the incubation mixture should be freshly isolated. Experiment No. 3 demonstrates 
the results of a test in which sensitized erythrocytes were added to lymphocytes preliminarily incubated 
in standard medium for 24 h. The absence of a decrease in the erythrocyte count after treatment with re- 
agent R i was explained by a morphological study of films made from the suspension, demonstrating death 
of most of the lymphocytes. 

The factor liberated by the lymphocytes (Ci T) was not found in the incubation medium in a free state. 
Treatment of the sensitized erythroeytes under standard experimental conditions with medium in which 
lymphocytes had been preliminarily incubated for 24 h did not cause loss of erythrocytes through hemolysis 
(experiment No. 4). There are two possible explanations of this: appearance of component C I' on EA takes 
place only in the presence of viable lymphocytes, i.e., in contact with them [5], or on the other hand, com- 
ponent C I' is  l i be r a t ed  by lymphocytes  into the medium but is inac t iva ted  during the per iod  of incubation. 

F ina l l y ,  to explain the leading ro l e  of m a c r o p h a g e s  [7] in C~' format ion ,  an a t tempt  was made  to r e -  
move these  ce l l s  f rom the lymphocyte  suspens ion  used.  F o r  th is  purpose  a suspens ion  of lymphocytes  in 
E a g l e ' s  medium with 5% h e a t - i n a c t i v a t e d  bovine s e r u m  was slowly passed  at 37 ~ through a column packed 
t ight ly  with g l a s s  wool. Elut ion of the ce l l s  was c a r r i e d  out with the same  medium.  Morphologica l  ex-  
aminat ion  of the suspens ion  showed that i ts composi t ion  was compara t i ve ly  homogeneous,  cons is t ing  of 
s m a l l  and l a r g e  lymphocytes ,  l ymphob las t s ,  with a few p l a s m a  ce l l s .  The r e s u l t s  of an exper iment  with 
these  ce l l s  a r e  shown in Table  I (exper iment  No. 5). A d e c r e a s e  in the number  of e r y t h r o c y t e s  (31.8%) 
was a lso  found in th is  case .  The somewhat  s m a l l e r  hemoly t ic  effect compared  with expe r imen t s  Nos. 1 and 
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2 may  be at t r ibuted to low act ivi ty  of the reagent  Rt, as was shown in the course  of the exper imen t s .  This  
expe r imen t  cas t s  doubt on the view that production of the f i r s t  component  (Cl') of complement  is an ex-  
c lusive p roper ty  of mac rophages .  

Exper imen t s  Nos. 6 and 7 were  c a r r i e d  out in accordance  with the genera l  scheme,  but without sub-  
sequent t r ea tmen t  of the cel ls  with reagent  R 1. F r e s h l y  isola ted lymphocytes  we re  used in exper iment  
No. 6, and lymphocytes  p r e l i m i na r i l y  incubated for  24 h in exper iment  No. 7. As the r e su l t s  show, a hemo-  
lytic effect was  absent  in both exper iments .  

The cell  population f r o m  the lymph glands of immune  r a t s  can thus exhibit act ivi ty  of the f i r s t  c o m -  
ponent of complement  (C.1'). This  cel l  population cannot produce at leas t  one of the r emain ing  components  
of complement  (C2', C3', and C4') e s sen t i a l  for  complet ion of hemolys i s .  Otherwise ,  hemolys i s  would have  
o c c u r r e d  without reagent  Rt, for  example ,  in expe r imen t s  Nos. 6 and 7. 
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