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The action of rabbit  antilymphocytic se rum (ALS) against mouse lymphocytes  on the develop- 
ment of the p r im a ry  and secondary response was investigated in CBA mice. Injection of ALS 
was found to inhibit the immune response  of the animals for a long period if given not only im-  
mediately before immunization but also 2-3 weeks after (sheep's red cel ls  or  egg albumin in 
Freund ' s  adjuvant was used as the antigen). Injection of ALS before p r ima ry  immunization 
redues the ability of the animals to give a secondary response  to injection of red cel ls  at long 
per iods  after p r ima ry  immunization. It is postulated that ALS injures cei ls  which are  capable of 
receiving antigenic stimulation for a period of at least  three weeks, and also inhibits the fo rma-  
tion of the immunological  memory .  

Antilymphocytic se rum (ALS) is a powerful immunosuppressive agent which acts on the ear ly  stages 
of the immunological  p roces s  [6, 7]. ALS is considered to be active for only a re la t ively short  t ime after  
injection. For  instance, its inhibitory action on antibody production has been detected if injected between 
5 and 1 days before application of the antigen. Injection of the se rum at var ious  t imes  after injection of the 
antigen does not significantly reduce the effect of immunization [2-5] or  of revaccinat ion with the same anti- 
gen [1]. 

This paper deseibes the resul ts  of a study of the action of ALS on p r ima ry  and secondary immunity in 
mice immunized with var ious  antigens. 

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

Exper iments  were ca r r i ed  out on CBA mice weighing 16-18 g. The animals of this line proved to be 
more  sensitive to ALS in p re l iminary  experiments  than mice of line CC57BR. Sheep's red cel ls  and twice 
recrys ta l l i zed  egg albumin, injected in Freund ' s  complete adjuvant containing 3 mg dried,  killed Mycobacter -  
ium tuberculosis  cel ls ,  were used as the antigens. Antibodies against sheep 's  red cells  were  detected by 
the agglutination test ,  and antibodies against egg albumin by the passive hemagglutination test .  

The ALS was prepared by intravenous injection of lymphocytes f rom the lymph glands of mice or of 
thymocytes  into rabbits  in doses of 300 million cells  three t imes  a week for three weeks. The ant isera  were 
exhausted with mouse red cel ls  and serum,  after  which their  t i te rs  in the lymphocyte agglutination tes t  were 
1:1000-1:2000. The immunosuppress ive activity of the se ra  was assayed from the inhibition of antibody p ro-  
duction against sheep 's  red cel ls  in mice receiving subcutaneous injections of the se rum three days before 
immunizas The se ra  used in the experiments  lowered the antibody t i te rs  compared  with the control  by 
at least  10 t imes in response to a single dose of 0.4-0.6 ml ALS. 
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T A B L E  1. M a n i f e s t a t i o n  of  I m m u n o s u p p r e s s i v e  A c t i o n  o f  ALS 

D e p e n d i n g  on  T i m e  of  I t s  A d m i n i s t r a t i o n  b e f o r e  I n j e c t i o n  of  A n t i g e n  

Time of injection 
of serum before 
immunization (in 

days) 

Antigen used for immuniza- 
tion 

Reciprocals of blood antibody titers 
in mice receiving 

�9 Z normal serum 

27 
17 
7 

40,38 
25,23 
20 
18,15 
9,7 

3heep's red cells 320 
40 
0 

Egg albumin in Freund's adju- 
vant 

320 
20 
13 
0 
0 

1280 
1280 
1280 

160 
160 
320 
480 
160 

N o t e ;  T i t e r s  o f  a n t i b o d i e s  in  a m i x t u r e  o f  s e r a  o b t a i n e d  f r o m  no t  
l e s s  t h a n  4 a n i m a l s  f o r  e a c h  t e s t  a r e  g i v e n  in  t h i s  t a b l e .  A n t i b o d -  

i e s  a g a i n s t  s h e e p ' s  r e d  c e l l s  w e r e  d e t e c t e d  on t h e  l l t h  d a y ,  and  
a g a i n s t  e g g  a l b u m i n  on  the  27th day  a f t e r  i m m u n i z a t i o n .  

T A B L E  2. A n t i b o d y  L e v e l  in  M i c e  

t r e a t e d  w i t h  A L S  b e f o r e  P r i m a r y  

I m m u n i z a t i o n  in  R e s p o n s e  to  I n j e c -  

t i o n  o f  t he  S a m e  D o s e  o f  S h e e p ' s  R e d  

C e l l s  

Dose of 

antigen Serum 

106 ALS 
Normal 

109 I ALS 

Normal 

Mean antibody titers 
5 days a f t e r  

I primary. ' reimmuni- 
! ~mtimou~ 1- zation 

0 

0 
0 

320-----0 

187-----71,8 

1920---+369,5 
200• 

8530----- 1735 

T A B L E  3. R e v a c e i n a t i o n  R e -  
s p o n s e  to  a S u b i m m u n i z i n g  

D o s e  of S h e e p ' s  R e d  C e l l s  in  

M i c e  R e c e i v i n g  A L S  3 D a y s  

b e f o r e  P r i m a r y  I m m u n i z a t i o n  

Time of ]Titers of agglutinins in blood 
immuni - |  of mice receiving 
zation (in@ 

days) ALS normal serum 

10 10---5,6 70----- 14 
35--40 228• 1330~320 
60 80+0 440 ~ 120 
913 85-----75,7 480 -+ 154,3 

EXPERIMENTAL RESULTS 

To determine the duration of the immunosuppressive effect of ALS it was injected once or twice on 

alternate days into mice at different times before immunization with a corpuscular antigen (sheep's red 

cells in a dose of 1 • l0 s) or a soluble protein antigen (egg albumin in a dose of 2 rag) in 0.I ml of Freund's 

adjuvant. As Table 1 shows, a single injection of ALS at various times within one month before immuniza- 
tion with sheep's red cells reduced to some extent the level of the immune response. ALS had a similar 
action on antibody production induced by a single immunization with egg albumin in Freund's adjuvant. 

Similar experiments with bovine serum albumin also showed that injection of the serum between 5-2 and 

23-21 days before immunization inhibited the animals' immune response. 

The duration of suppression of the immune response induced by injection of the serum before im- 
munization is noteworthy. The results showed that the antibody level remained constantly reduced for 

more than 60 days. The antibody level in the experimental animals remained consistently low compared 

with the corresponding controls regardless of the time before immunization that the serum with the im- 

munosuppressive action was injected. 

To determine how the suppression of the primary response by ALS is reflected in the ability of the 
animal to respond to a second antigenic stimulation, the animals were prepared by two different doses of 
antigen and they were given the same dose of antigen at revaccination. For instance, one group of mice 

received 1 • 106 sheep's red cells, i.e., a dose which, on primary injection, induced weak antibody produc- 
tion (not more than 1 : 20), while the other group of mice received 1 • 103 red cells which induced amarked 
immunological response. In these experiments half the mice of each group received an injection of ALS 
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three  days before the injection of the antigen. Revaccination was ca r r i ed  out six weeks later .  It will be 
c l ea r  f rom Table 2 that in every  case the increase  in antibody t i te r  was much weaker  af ter  the second in- 
jection of the antigen in the mice prepared  with ALS before the f i rs t  immunization than in the control  ani-  
mals .  

Suppression of the ability to give a secondary  response also was wel l -marked at different t imes af ter  
p r i m a r y  immunizat ion (Table 3). This indicated that the effect was due, not to the d i rec t  action of the 
s e r u m  injected before  the f i rs t  immunization, but to a disturbance of the formation of the immunological 
memor y .  

The resul ts  descr ibed show that injection of ALS had a prolonged inhibitory action on immunologically 
competent cells which lasts  about 3 weeks. The fact will be noted that the react ivi ty  of cells not st imulated 
by antigen was suppressed .  The suppressive action of ALS is also reflected on the formation of the immuno- 
logical memory ,  as the resu l t  of which the effect of revaccination with different doses of antigen, injected 
40 or  even 90 days af ter  the p r imary  immunization, was sharply reduced. 

This is the f irst  t ime that such a prolonged effect of a single or  double injection of ALS has been de- 
scr ibed in the accessible  l i terature .  This fact, in the wr i t e r ' s  opinion, is of great  in teres t  both for the 
evaluation of the action of ALS and for the study of the proper t ies  of the immunocompetent  cells par t ic ipat -  
ing in the immunological  response of the organism.  
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