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A study of immune  r e a c t i o n s  of ce l lu la r  and humora l  types  in the la te  s tages  a f t e r  injection of 
antf lymphocyt ic  s e r u m  (A LS) showed that  a s ta te  of  def ic iency of the humoral  r e s p o n s e  to 
sheep ' s  r e d  blood ce l l s  is p r e s e r v e d  in CBA mice .  A second inject ion of A I~  deepened the 
dep re s s ion  of the  humora l  i m m une  r e s p o n s e  but had v i r tua l ly  no effect  on surv iva l  of a l logra f t s .  
The  res t t t t s  a r e  d i scussed  f r o m  the standpoint of the effect  of A I ~  on immuni ty  and the ro le  
of  d i f ferent  m e c h a n i s m s  in the r e j ec t ion  reac t ion .  
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Desp i te  the s e v e r i t y  of the d e p r e s s i v e  p r o p e r t i e s  of  ant i lymphocyt ic  s e r u m  (A I~)  in expe r imen t s  in vivo 
and in v i t ro ,  this  subs tance  has  not found wide clinical  applicat ion.  T h e r e  a r e  s eve ra l  r e a s o n s  fo r  this ,  e s -  
pec ia l ly  the difficulty of  obtaining ALS and tes t ing  i ts  act iv i ty  and also the  p r e s e n c e  of s ide effects  [5-8]. T h e r e  
a r e  a lso  indicat ions tha t  during r epea ted  use  of  A I ~  i ts  i m m u n o d e p r e s s i v e  act ivi ty  weakens [13, 14]. The  
r e a s o n  fo r  th is  phenomenon has  not been finally explained.  

The  object  of this inves t igat ion was to study immunologic  competence  in the la te  s tages  a f t e r  p r i m a r y  
and r epea t ed  use  of  ALS in r eac t ions  of humora l  and ce l lu la r  immuni ty .  

EXPERIMENTAL METHOD 

E x p e r i m e n t s  we re  c a r r i e d  out on CBA m i c e  obtained f r o m  the ~Stolovaya" N u r s e r y ,  Academy of Medical  
Sc iences  of  the  USSR. ALS was i so la ted  f r o m  the blood of r abb i t s  immunized  with mouse  lymph node ce l l s  
[9]. The  t i t e r  of lymphocytotoxins  in the  a n t i s e r u m  was 1 : 512. Allograf t ing of  sMn on CBA mice  was c a r r i e d  
out by the u s e  of a skin g ra f t  f r o m  the tai l  of  C57BL/6  o r  A mice  [12]. The  humoral  immune  r e s p o n s e  of the 
m i c e  was de t e rmined  on the 4th day a f t e r  immuniza t ion  with 0.5 ml of a 2% suspens ion of sheep ' s  r ed  blood 
ce l l s  {SRBC) in the local  hemolys i s  t e s t  [10]. Sta t i s t ica l  ana lys i s  of  the r e su l t s  was c a r r i e d  out by the use  of 
the  n o n p a r a m e t r i c  U c r i t e r i o n  [4]. 

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

The  s c h e m e  of the  expe r imen t s  to study r epea ted  use  of ALS was as  follows: skin f r o m  C57BL/6 mice  
was g ra f t ed  on CBA mice  and A I ~  was injected in a dose of 0.5 ml  on the 2nd and 4th days a f t e r  skin graft ing,  
o r  the  an ima l s  we re  immunized  with SRBC af te r  the second inject ion of ALS. The data on the fo rmat ion  of 
t r ansp lan ta t ion  immuni ty  following p r i m a r y  and r e a d m i n i s t r a t i o n  of ALS a r e  given in Table  1. 

It  follows f r o m  Tab le  1 that  during skin graf t ing  the surv iva l  of the g r a f t s  following p r i m a r y  a d m i n i s t r a -  
t ion of A I ~  in two doses  was 25.4 days (group 4). If the m i c e  r ece ived  fu r the r  inject ions o fALS  1 o r  2 months 
a f t e r  r e j ec t ion  of t he se  g ra f t s ,  however ,  and a l lograf t ing was c a r r i e d  out again with skin f r o m  mice  of a dif-  
f e r en t  s t r a i n  (line A), the  g ra f t s  su rv ived  for  a s h o r t e r  t ime,  namely  14.75 o r  16.6 days r e s p e c t i v e l y  (groups 
1 and 2). Reject ion of the g r a f t s  took p lace  at about the s a m e  t i m e s  in an imals  not r ece iv ing  the second co u r se  
of ALS (group 3). 

A somewhat  di f ferent  p ic tu re  was obs e rved  when the effects  of p r i m a r y  and seconda ry  admin i s t r a t ion  of 
A I ~  on humora l  immuni ty  were  studied (Table 2). Repea ted  admin is t ra t ion  of ALS was found to induce con-  
s ide rab le  immunodep re s s ion  of the humora l  immune  r e s p o n s e  (groups 1 and 2), roughly 10 t i m e s  g r e a t e r  than 
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TABLE 1. Survival of Skin Allografts  in CBA 
Mice af ter  P r i m a r y  and Readminis t ra t ion of 
ALS 

Primary 
Group injection 

of ALS 

t-. ( n = 8 )  0,5twicemi 

2 (n=7) Same 

3 (n=6) ~> ,, 

4 (n=7)l -- 

Inter- 
val 

month 

2 >~ 

1 >~ 

Repeated injec- 
tion of A LS 

Second and 4th day~ 
after transplanta- 
tion, 0.5 ml  each  
Sa me 

Second and 4th day: 
after transplanta- 
tion, 0.5 m-leach 

Survival of 
grafts, days 

14,75 
(13--16) 

P1 ~<0,05 
'16,6 

03--20) 
P2 4<0, 05 

'13,6 
(13--15) 

Pa,4<O,05 
25,14 

(20--30) 

TABLE 2. Effect of P r i m a r y  and Readmin i s t r a -  
tion of ALS on Humoral  Immune Response 

o 
D 

Primary 
injection 
of k LS 

Interval 
Repeated 
injectior 
of k LS 

Number of anti- 
body-forming 
cellsin spleen 

1 0,5ml twice 1 month 0,25 ml 6140 
(400--14 000) 
P~,a~?4'O 05 

2 Same 2 ~ Same  (300--6200) 

P~,a<O,05 
3 >> >> 1 >> -- 19222 

(2 800--42 300) 
P~ 4<0,05 
P8'5<0,05 

4 -- -- 0,25 ml '55 466 
(31 700--101 700) 

P4 5<0, 05 
5 . . . .  fl 8 400 

(87 600--I 80 600) 

*Six o r  more  animals in each group. 

the immunodepress ive  activity shown by the same dose of ALS when adminis tered  the f i r s t  t ime (group 4). It 
should also be noted that in mice  receiving A I ~  a month previously ability to respond to SRBC was depressed  
more  severe ly  than in animals  of the control  group.  

If the maintenance of the state of depress ion  of the humoral  immune response  for a month af ter  injection 
of AL~ (Table 2) is compared  with data showing the absence of depress ion  of t ransplantat ion immunity (Table 
1), it suggests  that the late act ion of ALS on responses  of humoral  and cel lular  immunity is opposite in di-  
rect ion.  Moreover ,  secondary  adminis t ra t ion of ALS aggravates  the state of depress ion  of humoral  immunity 
and, at the same t ime,  has no significant effect on the reac t ion  of re jec t ion  of the new graf t .  The mechanism 
of Nsecondary ineffectiveness of A LS" in the react ion of t ransplantat ion immunity o r  the mechanism of " r e -  
s is tance  w of react ions  of re jec t ion of a genetical ly new allograft  to the action of repeated  adminis t ra t ion of 
ALS is not c lea r .  The reason  for  the ineffectiveness of the secondary  course  o rALS during allografting may 
perhaps be production of antibodies react ing with H-2 antigens of C57BL/6 and A mice  [3]. However,  in these 
experiments  re jec t ion of al lografts  was not accelera ted ,  as it ought to be if such c r o s s - r e a c t i n g  antibodies 
were  present  [3]. 

It can be tentatively suggested that a definite ro le  in the mechanism of the secondary ineffectiveness of 
ALS is played by antibodies against  ALS proteins that were  formed after  the p r ima ry  course ,  as has a l ready 
been repor ted  in the l i t e ra tu re  [5, 13, 14]. However,  evidence against the leading ro le  of such antigens is 
given by the depress ive  action of A I~  on responses  of humoral  immunity.  

Another possibil i ty is that ALS, by its p r ima ry  action on lymphocytes ,  induces a state of immunodepres -  
sion of both the cel lular  and the humoral  immune response ,  which is la te r  rep laced  by a secondary  functional 
deficiency of humoral  immunity only. 
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The ineffectiveness of secondary administration of A LS during allografting may be connected with the 
fact that not only the state of cellular immunity (the degree of its depression), but also the state of humoral 
immunity plays a role in the mechanism of graft survival; the deficiency of humoral immunity, moreover, 
does not prolong the survival of the graft .  

Nor can other explanations of the secondary ineffectiveness of A LS during allografting be ruled out, such 
as activation or ~unleashing n of phylogenetically older rejection reactions, resting on immune and nonimmune 
bases, be ruled out [1, 2]. 

Repeated administration of A LS 1 or 2 months after the primary course thus inhibits the immune re-  
sponse to SRBC but does not affect survival of allografts.  In the late stages after two courses of ALS the 
development of a functional secondary immunodeficiency of the humoral immune response is observed. 
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