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Exper imen t s  on mice  have shown that ant i lymphocyte  s e rum cons iderably  r e t a r d s  the 
development  of t ransplanta t ion  immuni ty  and also inhibits the fo rmat ion  of an t i body-p ro -  
ducing cells  in r e sponse  to p r i m a r y  injection of sheep ' s  e ry th rocy t e s .  

Recent  invest igat ions  have shown that  heterologous  ant i lymphocyte  s e r u m  (ALS) influences s eve ra l  
immunologic  phenomena in an imals  of d i f ferent  spec ies  and has a definite i m m u n o d e p r e s s i v e  action~ The 
surv iva l  per iod  of a skin homogra f t  in r a t s  [13, 14] and mice  [4, 8-10] was cons iderably  prolonged by means  
of ALS. In conjunction with o ther  i m m u n o d e p r e s s o r s ,  ALS has been used  success fu l ly  in clinical  t r i a l s  
during kidney homotransp lan ta t ion  opera t ions  [11, 12]. ALS also s u p p r e s s e s  the fo rmat ion  of humora l  an t i -  
bodies  agains t  ce r ta in  antigens in va r ious  an imals ,  notably against  sheep ' s  e ry th rocy te s  in r a t s  and mice  
[1, 4, 10]. The r e su l t s  of these exper imen ta l  and clinical s tudies sugges t  that  ALS is one of the mos t  
p romis ing  i m m u n o d e p r e s s a n t s .  

The object  of this invest igat ion was to examine the immunodep re s s ive  action of rabbi t  a n t i s e r u m  
against  mouse  lymphocytes  on t ransplanta t ion  immuni ty  and on the p r i m a r y  r e sponse  to inject ion of sheep ' s  
e r y t h r o c y t e s  into adult mice .  

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

The expe r imen t s  were  c a r r i e d  owt on adult ma le  mice  of l ines  A and CBA, differ ing genet ica l ly  with 
r e s p e c t  to the powerful  H-2 t i s sue  incompatabi l i ty  locus .  

Rabbi t  ALS was p r e p a r e d  by the method of Levey  and Medawar [8] with sl ight  modif ica t ions .  Sus 
pensions  of thymus cel ls  and lymph gland cel ls  of adult l ine A mice ,  washed 3 t imes  by centr i fugat ion,  and 
made up in Hanks '  solution, were  injected in t ravenously  into rabbi ts  in two doses  at in te rva l s  of 14 days 
(1- l0 s cel ls  pe r  course) .  Seven days a f t e r  the second injection,  blood was taken.  The s e r u m  obtained f rom 
it  was  heated  to 56 ~ for  30 rain and absorbed  with th r ice  washed  mouse e r y t h r o e y t e s  in the p ropor t ion  of 
3:1o The t i t e r  of the ALS thus obtained was 1:256 in the leukoagglut inat ion test~ 

In expe r imen t s  to study the effect  of ALS on t ransplan ta t ion  immuni ty ,  the ALS was injected subcu-  
taneously  in tomice  in four doses ,  each of 0.25 ml,  at in te rva l s  of 3 days,  s t a r t ing  on the second day a f t e r  
skin graf t ing.  The control  mice  r ece ived  a s i m i l a r  course  of injections of no rma l  rabb i t  s e rum~ The 
rec ip ien t s  of the skin were  line A mice  and the donors  line CBA mice .  Skin was gra f ted  by the method of 
Bil l ingham and Medawar  [2]. 

In the expe r imen t s  to study the effect  of ALS on the fo rmat ion  of humora l  antibodies aga ins t  sheep ' s  
e ry th rocy t e s ,  ALS was injected into line A/He mice  in t raper i tonea l ly  in two doses ,  each of 0.25 n~I, at an 
in te rva l  of two days,  at  d i f ferent  t imes  be fo re  the t e s t  inject ion of sheep ' s  e ry th rocy t e s  (on days -24, -22, 
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TABLE 1. Effect of ALS on Production of Ant ibody-Forming Cells 
in Mice during Immunizat ion with Sheep's Ery throcytes  

Time of injec- 
tion of ALS 
(days) * 

--24, --22 
--16, --14 
--2, --0 
0, +2 

Control 

Num- Number of 
her of nucl. cells 

ins~leen 
mice (millions) 

16 302+_40 
2834-46 
2704-40 14 
229__.55 

8 325-4-67 
L 

Number of antibody- 
forming cells and 
confidence limits 

5 781 (2 30l-- 14 52O) 
4 498 (3 076--6 577) 
3 707 (2 576-- 5 333) 

19 320 (10 640--55 590) 

88 720 (57 280-- 137 400) 

Titer of antibodies~ 

homolysine 

2,4• 
2,2_0,4 
1,3+0.3 
6,5+-0,3 

6,7__+0,3 

~emaggluttrdns 

7,8+_0,4 
7,7__~0,2 
4, 5+_0,2 
5,2+_0,7 

8,04_-0 

*The sign - denotes se rum injected at the corresponding t ime before 
injection of antigen, the sign + denotes injection of se rum after  antigen. 
~In logar i thms to base 2. Initial dilution of s e rum (1:10) taken as 1. 
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Fig.  1. Effect of ALS on re ject ion of allogenic 
skin graft  in mice.  Abscissa ,  days af ter  t r a n s -  
plantation; ordinate,  number of mice retaining 
graft .  1) Animals receiving ALS; 2) control 
mice,  

-16, -14, -2, and 0) or  af ter  the tes t  injection (days 0 and 
+ 2).* The control animals received 0.25 ml of normal  
rabbit  s e rum on days -2 and 0. On day 0 all groups r e -  
ceived the test  injection of sheep 's  e ry throcytes  (5 �9 108 
cells intravenously).  On the 4th day after  immunization 
the spleen was taken f rom the mice and the local hemo-  
lysis  in gel tes t  ca r r i ed  out by the method of Jerne  and 
Nordin [6]. The t i ters  of hemolysins and hemagglutinins 
in the blood se ra  were determined by parallel  tests  in 
the usual manner .  The resul ts  of these experiments  
were subjected to s tat is t ical  analysis .  

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

The resul ts  are  shown in F i g . l a n d T a b l e  1. Inthe 
experiments  to study the effect of ALS on transplantat ion 
immunity (Fig. 1), the life of the skin homograf t  was in- 
c reased  by a s ta t is t ical ly  significant amount in the mice 
t rea ted  with ALS compared with the control animals 
(P < 0o001). In most  experimental  animals the grafted 
skin was re jected between the 37th and 43rd days after  

t ransplantat ion.  In some animals re ject ion of the skin was observed between the 50th and 60th days. 
In the control animals the mean time of reject ion of the skin was on the 11th day after  graft ing.  

In the experiments  to study the effect of ALS on antibody formation against  sheep 's  e ry throcytes  
(Table 1), a significant decrease  in the number  of ant ibody-forming cells was obtained in the spleens of 
animals receiving ALS. Maximal suppresion was observed in animals receiving ALS on days -2 and 0 
relat ive to the tes t  injection of sheep ' s  e ry throcytes  (mean 3707 ant ibody-forming cells per  spleen; control 
88,720). The t i te rs  of se rum hemolysins and hemagglutinins were  correspondingly reduced in the mice 
receiving ALS (Table 1). 

It can be concluded f rom these resul ts  that ALS re t a rds  the development of transplantation immunity 
and also reduces  the number of ant ibody-forming cells during immunization with a corpuscula r  antigen. It 
will be noted that the ALS which was used was given in a comparat ively  small  dose (in the experiments  of 
se r i e s  I, 1 ml per  course ,  and in those of se r i e s  II, 0.5 ml per  course) .  

It can be postulated on the basis  of these resul ts  that ALS is most  effective when given to animals 
shor t ly  before the antigenic st imulus (on days -2 and 0 relat ive to injection of sheep 's  e ry throcytes)  or  on 
the days immediately  after  antigenic st imulation (starting f rom the 2nd day in experiments  to study t r a n s -  
plantation immunity),  in agreement  with resul ts  obtained by other workers  [8, 9]. 

*The signs - and + denote that the corresponding days are  before or  af ter  immunization; 0 represents  the 
day of immunization.  
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Several  theor ies  have been put fo rward  to account fo r  the mechanism of action of ALS, the most  
popular  being that the immunodepress ive  p roper t i es  of ALS are  due to its d i rec t  eytotoxie action on lympho-  
eytes (the cytotoxie theory) [5, 10], 

According to the "blinding" theory ,  anti lymphocyte antibodies cover  the reac t ive  zones of the lympho-  
eytes and thus prevent  identif ication of the antigen by the lymphocytes  [8, 9]~ This theory  is c losely re la ted  
to the theory of the competing antigen, based  on the rapid and se lec t ive  uptake of anti lymphoeyte antibodies 
by the lymphoid t issue of the body. Since these antibodies a re  themselves  antigens,  the lymphoid t i ssue 
cells ingesting them are  no longer  able to respond to the action of other  antigens with a less  se lec t ive  
action [3, 7]. 

The total number  of nucleated cel ls  in the spleens of the exper imenta l  animals was onty a l i t t le  
sma l l e r  than in the control (Table 1), and this index showed no cor re la t ion  whatever  with changes in 
immunologic reac t iv i ty  in the var ious  groups of exper imental  animals .  This evidently indicates that the 
immunodepress ive  effect  of the doses of ALS used is unconnected with the eytotoxie action of ALS on the 
spleen cel ls .  The mechanism of action of ALS on the immunologic reac t iv i ty  of the animals  in this case can 
be cons idered  to be based on t empora ry  af ferent  blockade of reac t ive  zones of the lymphoid t i ssue cells  by 
ant i lymphocyte antibodies and with the inability of these "blocked" lymphocytes  to r ece ive  the antigenic 
st imulus and to give the corresponding immune response .  This hypothesis  would explain the fact  that in-  
ject ion of ALS before  injection of antigen is more  effect ive.  However,  effective suppress ion of t r ansp lan ta -  
tion immunity in cases  when ALS was injected af ter  skin graft ing evidently r equ i r e s  fu r the r  assumpt ions .  
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