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Exper imen t s  on mice showed that  ant i lymphocyt ic  p repa ra t ions  a lmos t  complete ly  prevent  
the format ion  of an immunological  m e m o r y  to sheepts  e ry th rocy t e s  and have only a slight 
effect  on its operat ion in r e sponse  to repea ted  injections of the antigen, if, however,  spleen 
ce i l s  were  t r e a t e d  with ant i lymphocyt ic  globulin in v i t ro ,  they equally los t  the i r  abili ty to 
induce a p r i m a r y  and a secondary  immune response .  

The study of the immunodepres s ive  p r o p e r t i e s  of heterologous ant i lymphocyt ic  s e r u m  (ALS) has been 
s t imulated by the demands of medical  p rac t ice .  ALS and immunoglobulin isola ted f r o m  it a re  known to 
effect ively dep re s s  the format ion  of humora l  antibodies in an imals  immunized  by soluble and co rpuscu la r  
antigens [1, 4, 7], and a lso  to r e t a r d  the development  of t ransplanta t ion  immunity [1, 11, 14]. Accordingly,  
ant i lymphocytic  p repa ra t ions  have been used in conjunction with other  immunodepres san t s  in clinical p r a c -  
t ice during homograf t ing of organs  [5, 13]. Besides  its g rea t  p rac t ica l  impor tance ,  the study of the mech -  
an i sm of action of ALS is also of g rea t  theore t ica l  in te res t  because  this agent can be used as an ins t rument  
to study different  f o rms  of immune response .  

The object ive  of t h e p r e s e n t  invest igat ion was to study the action of heterologous ALS and ant i tymphocyt ic  
globulin (ALG) on the format ion  and operat ion of the immunological  m e m o r y  of mice  immunized  with two 
smal l  doses  of sheep ' s  e ry th rocy te s  and, a l so , t o  c o m p a r e t h e  action of ALG on the p r i m a r y  and secondary  
reac t ions  of lymphocytes  to th is  same antigen in the intact animal  and a f te r  t r ea tmen t  of spleen cel ls  with 
ALG in vi t ro .  

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

Adult noninbred albino mice and mice of line A/He were  used in the exper imen t s .  ALS was obtained 
by the method of Levey and Medawar  [10] by intravenous immunizat ion of rabbi t s  with cel ls  f rom the thymus  
and lymph glands of line A/He mice  (1 �9 109 cel ls  pe r  course) .  The t i t e r  of ALS in the lymphocyte  aggluti-  
nation t e s t  was  1 : 256. ALG was obtained f r o m  the l abora to ry  of immunology of the Moscow R e s e a r c h  In-  
stitute of Epidemiology and Microbiology,  Minis t ry  of Health of the RSFSR,* by salt  f ract ionat ion using a m -  
monium sulfate f rom the s e r u m  of a horse  immunized  with smal l  Iymphocytes  taken f rom the thymus and 
spleen of noninbred mice .  The p repa ra t ion  was used as a solution containing 4.7% protein.  The ALG t i t e r  
in the lymphocyte  agglutination tes t  was 1 : 1280. Both p repa ra t ions  were  absorbed  by mouse e ry th rocy te s  
until complete  el iminat ion of the hemagglut inins had been obtained. 

ALS and ALG were  injected in t raper i tonea l ly  into mice  in doses  of 0.25 and 0.2 ml respec t ive ly .  The 
mice were  immunized  int ravenously  with sheep ' s  e ry th rocy t e s  e i ther  in a single dose of five hundred million 
cel ls  or  in two doses ,  each  of one mill ion cei ls ,  with an in terval  of 3 weeks.  
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Fig. 1. Effect of ALS on format ion and operat ion 
of the immunological  memory :  1) injection of ALS 
before f i r s t  injection of antigen: 2) injection of ALS 
before revaccinat ion;  3) control .  Ordinate,  number  
of ant ibody-forming ce l l s  in spleen. 

Fig. 2. Effect  of ALG on p r i m a r y  (I) and secondary  
(II) immune response  to immunizat ion of mice with 
sheep ' s  e ry th roey tes :  1, 3) exper iment :  2, 4)control .  
Ordinate,  number  of ant ibody-forming cel ls  in spleen. 
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Fig. 3. Number  of an t ibody-forming 
cel ls  and total  number  of nucleated 
cel ls  in spleen of i r r ad ia t ed  r e c i p -  
ients rece iv ing  spleen cel ls  t r e a t ed  
with ALG in vi t ro:  1) t r a n s f e r  of 
sens i t ized cel ls  +1 �9 10 G sheep ' s  
e ry th rocy tes ;  2) t r a n s f e r  of intact 
ce l l s+ 5 .10  s sheep ' s  e ry th rocy tes ;  
3) total  number  (in mill ions) of 
nucleated ce l l s  (combined data). 
Absc i s sa ,  ALG concentra t ion ( re l -  
ative t o  original  prepara t ion) ;  o rd i -  
nate: a) number  of ant ibody-forming 
cel ls ,  b) number  of nucleated cel ls .  

In the expe r imen t s  to study the action of ALG on ce l l s  in 
v i t ro ,  va r ious  dilutions of the p repa ra t ion  (1 : 10, 1 �9 100, and 
1 : 1000) were  used. Suspensions of spleen cel ls  of intact A/He 
mice ,  o r  of mice  of the same  line sens i t ized  seve ra l  weeks e a r l i e r  
by one mill ion sheep ' s  e ry th rocy t e s ,  made up in med ium No. 199 
were  incubated at 37~ for  30 rain with different dilutions of ALG 
in the p re sence  of guinea pig complement ,  diluted 1 : 10 with phys-  
iological sal ine.  The cel ls  were  washed twice with medium No. 
199 and injected in doses  of a hundred mill ion into noninbred mice 
which had been i r r ad ia t ed  in a dose of 700-750 R f r o m  a cobalt 
source .  The rec ip ien ts  r ece ived  injections of sheep ' s  e r y t h r o -  
cytes:  e i ther  one mill ion cei ls  mixed with cel ls  of sens i t ized 
donors,  or  five hundred mill ion ce l l s  a f te r  injection of the cel ls  
of intact donors.  The number  of ant ibody-forming cel ls  in the 
spleen was de te rmined  on the 4th or  5th (in the expe r imen t s  with 
t r a n s f e r  of cells)  day a f te r  immunizat ion by the local  hemolys i s  
in gel t e s t  [9]. The geomet r i c  mean number  of ant ibody-forming 
cel ls  in the spleen and its confidence l imi t s  were  calculated.  

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

In the expe r imen t s  of s e r i e s  I, conducted on 60 mice,  the 
effect  of ALS on the format ion  of the immunological  m e m o r y  to 
sheep ' s  e ry th rocy t e s  and on its operat ion in r esponse  to repea ted  
injection of antigen was invest igated.  Injection of ALS was com-  
bined with e i ther  the f i r s t  or  second injection of antigen (2 days 
before  and on the s ame  day as immunizat ion).  Analysis  of the 
r e su l t s  (Fig. 1) shows that the combination of ALS with the s ens -  
itizing injection of antigen a lmos t  comple te ly  prevented  the fo r -  
mation of the immunological  m e m o r y ,  whe reas  injection of ALS 
toge ther  with the reac t ing  injection of antigen did not prevent  the 
revaccina t ion  react ion,  although it slightly weakened it. The r e -  

sults indicate that the p roce s s  of m e m o r y  format ion  is pa r t i cu la r ly  sensi t ive  to the action of ALS, whereas  
injection of the p repa ra t ion  against  the background of an a l ready  fo rmed  m e m o r y  was l e s s  effect ive.  S imi lar  
r e su l t s  were  obtained by Krask ina  et al. [2] in expe r imen t s  with the O-antigen of Salmonella  typhi. 
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The object of the next ser ies  of experiments ,  conducted on 40 mice,  was to study the effect of ALG 
on the p r imary  and secondary immune response to a single injection of five hundred million, or two in- 
jections, each of one million sheep 's  e ry throcy tes .  ALG was injected in two doses into the mice 2 days 
before and on the same day as p r imary  immunization, while to study the secondary response,  it was in- 
jected 2 days before and on the same day as the react ing injection of antigen. The resul ts  of these exper i -  
ments (Fig. 2) showed that ALG, although inhibiting the p r imary  immune response,  as did ALS, was inef- 
fective in depressing the revaccinat ion reaction.  

The next step was to ascer ta in  whether this same pattern holds good in the case of direct contact 
between ALG and cells of the sensi t ized and intact animal in vitro.  Cells t rea ted  with ALG were cultivated 
in vivo in the i r radia ted  recipients ,  and their  immunological react ivi ty was investigated. These exper i -  
ments were ca r r i ed  out on 90 mice. It is c lear  f rom Fig. 3 that t rea tment  of spleen cells with ALG in vitro 
led to a sharp decrease  in their  immunological reactivi ty,  r egard less  of whether the donors of the cells 
had been previously immunized with a small  dose of antigen or  not. 

The impress ion was obtained that ability to give a secondary response was lost under these conditions 
perhaps to a ra ther  g rea te r  degree than the ability to give a p r imary  response.  

In fact, the weakest of the ALG concentrat ions used (1 : 1000)reduced the immunological react ivi ty 
of the cells of the previously sensit ized donors but had no effect on the cells of intact donors. When the 
ALG concentration was increased,  the immunological react ivi ty of both populations fell equally. It is clear  
f rom Fig. 3 that within the range of ALG concentrat ions f rom 1 : 1000 to 1 : 10 the logari thm of the number 
of ant ibody-forming cells was inversely  proportional to the logari thm of ALG concentration. It is in teres t -  
ing to note that a s imi lar  mathematical  relationship was observed by Barth [3] under different conditions, 
when ALG was given to the mice before immunization. 

It is c lear  f rom Fig. 3 that t rea tment  of spleen cells with ALG in vitro prevented their  repopulation 
in the recipienf ' s  spleen. This fact has also been observed by other workers  [7, 8]. Conversely,  whenALG 
was injected in vivo, hypoplasia of the lymphoid and hematopoietic t issue usually did not ar ise  [1, 6]. This 
may be evidence of the existence of t issue b a r r i e r s  protecting the cambial cells of the lymphoid t issue 
against the action of antilymphocytic preparat ions.  

The differences between the action of ALG on lymphoid cells sensit ized with antigen in vivo and in 
vitro,  observed by the present  wr i t e r s  and others [7, 8], can be interpreted s imilar ly.  Apparently the "mem-  
ory cel ls" (the y -ce l l s ,  in the terminology of Sercarz  and Coons [12]) are just as sensitive to ALG as ordi-  
nary immunocompetent lymphocytes (x-cells),  but in situ, in the intact spleen, they are  in a reas  of lymphoid 
t issue which are fur ther  f rom the capi l lar ies  and are thus "screened" f rom the action of ALG by other l ym-  
phoid cells.  
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