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Exper imen t s  on mice immunized  with sheep ' s  e r y t h r o c y t e s  showed that  the antibody- 
forming cel ls  of the spleen in the ea r ly  per iods  a f t e r  immunizat ion a re  more  sensi t ive  
to the action of ant i lymphocyt ic  s e r u m  than the cel ls  in the l a t e r  s tages  of immunogenes is .  
The total  number  of viable spleen cel ls  fel l  in the ea r ly  per iods  a f t e r  injection of the 
ant i lymphocyt ic  s e r u m ,  and l a t e r  r e cove red .  

Anti lymphocyt ie  s e r a  (ALS) have a depressan t  action on the total  population of lymphoid cells  in the 
body and also on cel ls  par t ic ipat ing in the immune response  [4, 7, 8]. Cells  respons ib le  fo r  immunogenes i s  
are  mos t  sens i t ive  to a n t i s e r u m  in i ts  ea r ly  s tages ,  a s soc ia ted  with recept ion of the antigenic s t imulus  
[1-3, 61. 

Sensit ivity of lymphoid cel ls  in genera l  and of immunocompeten t  cel ls  in pa r t i cu l a r  to ALS in var ious  
s tages  of immunogenes i s  were  studied in the invest igat ion descr ibed  below, 

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

Exper imen t s  were  c a r r i e d  out on noninbred and inbred (CC57BR) mice  weighing 18-20 and 12 g. The 
an imals  were  immunized  by a single in t ravenous injection of sheep ' s  e ry th rocy te s  (5 �9 108). Each e x p e r i -  
ment was repea ted  3 t i m e s ,  and m a t e r i a l  f r o m  3 an imals  was used in each  tes t .  The r e su l t s  were  sub-  
jected to s ta t i s t ica l  ana lys i s ,  and the a r i thmet ic  mean and its  mean e r r o r  were  de termined.  Antibodies 
in the s e r a  were  detected by the hemolys i s  and agglutination t e s t s .  Antibody-producing cel ls  were  detected 
by the local  hemolys i s  in gel t e s t  [5]. The total  numbe r  of cel ls  was  counted in a G o r y a e v ' s  chamber ,  and 
nonviable cel ls  were  detected by staining with 0.5% t rypan  blue solution. ALS were  p r e p a r e d  by injecting 
rabb i t s  in t ravenously  10 t imes  with lymphocytes  f r o m  mouse lymph glands.  The s e r a  were  exhausted with 
mouse e ry th rocy t e s .  The i r  t i t e r s  in the complement  fixation t e s t  were  1 : 640-1 : 1280, and in the leuko- 
agglutination t e s t  1 : 512-1 : 1024. 

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

The action of ALS in v i t ro  was studied as  follows. The ALS were  added in va r ious  concentra t ions  
to tubes containing about 30 �9 106 nucleated spleen cel ls  f r o m  mice  immunized  4 days before sac r i f i ce .  The 
mix ture  was incubated at 37 ~ in the p re sence  of 10% guinea pig complement ,  a f t e r  which the total  number  
of lymphoid cel ls ,  the number  of viable  lymphoid cel ls ,  and the number  of an t ibody-forming cells  (AFC) 
were  de termined.  
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T A B L E  1. C h a r a c t e r i s t i c s  of Splen ic  L y m p h o i d  Popu l a t i on  of N o r m a l  
and I m m u n e  Mice  a f t e r ! n j e c t i o n  of ALS 

~'~ 
Animals ~ 

I 
Immunized 0 

3--5 
24 

Unimmun- O 
ized 3 5 

Nucleated ceils Number of living 
in spleen cells (in millions) 

(in millions) �9 

AFC (absolute 
number) 

} 
NS * ALS NS* ALS NS * [ ALS 

I ! 

5434-64 471 4-61 7 2584-1 000 
5914-160 451:t=81 5054-137 2754-54 144134-2037116834-170s 
4394-115 5334-166 3964-83 4244-127 72164-2281 21 0334-500C 

17,54-3,0 
754-10,8 524-6,8 
554-10 504-5,5 

14,04-3,3 
19,54-7,0 21,64-4,1 

39,44- 39,84-7,2 10,0 

624-17 
774-22 954-12,8 

3394-26 4484-50 

* N o r m a l  s e r u m .  

T A B L E  2. C h a r a c t e r i s t i c s  of Sp len ic  
L y m p h o i d  Popu la t i on  of I m m u n i z e d  Mice  
4 Days  a f t e r  I m m u n i z a t i o n  wi th  S h e e p ' s  
E r y t h r o c y t e s  

Time of injection Total j-No. of ]No. of AFC 
No. of living (per l0 s liv- 

of ALS, relative.to cells, cells ling nucleated 
immunization (in I (in Jspleen 

I millions) I miIlions~cells) 

3 (4) days before . 4254-110 409~:65 12,94-4,4 
1 day before 7374-1081 429zb68 0,834-0,16 
At the same time 5004-1051 3964-84 17,44-5,9 
2 days after 4864-84 ] 3664-74 22,94-6,8 
Control . . 6124-80 5084-85 16,94-3,7 

The r e s u l t s  of the  t e s t s  w i th  4 s e r i e s  of ALS showed  
tha t  a f t e r  incuba t ion  of the  s p l e e n  c e l l s  fo r  1 h wi th  n o r m a l  
r a b b i t  s e r u m  o r  wi th  ALS in c o n c e n t r a t i o n s  of 1.25,  2.5,  
o r  10~ the n u m b e r  of v i a b l e  n u c l e a t e d  c e l l s  was  29.8 4-4.0, 
3 0 . 7 * 4 . 5 ,  2 1 . 6 " 2 . 5 ,  1 9 . 2 - 2 . 4 ,  and  17.8 4-0.42 r e s p e c t i v e l y .  
Unde r  the  s a m e  cond i t ions  the  n u m b e r  of c e l l s  c a p a b l e  of 
f o r m i n g  a n t i b o d i e s  w a s  26604-450 ,621  4-172, 1964-42, 40 4- 
10, and  8.34-1.0 r e s p e c t i v e l y .  The  n u m b e r  of A F C  a f t e r  
incuba t ion  wi th  1.25~ ALS was  thus  2~0 of i t s  i n i t i a l  v a l u e ,  
and a f t e r  incuba t ion  wi th  10% ALS i t  w a s  0.3%. The  t o t a l  
n u m b e r  of v i a b l e  l y m p h o i d  c e l l s  was  60o/o of the  c o n t r o l l e v e l  
even  a f t e r  incuba t ion  wi th  10% ALS.  Th i s  i n d i c a t e d  a m u c h  
h i g h e r  s e n s i t i v i t y  of the  A F C  in v i t r o  than  of the  s p l e n i c  
l y m p h o i d  c e l l s  a s  a whole .  

Normal serum 1 day 140 
before 5954- 5954-130 21,64-4,7 E x p e r i m e n t s  in v ivo  showed  tha t  a t  the  s a m e  t i m e  

a f t e r  i m m u n i z a t i o n  (4 d a y s ) ,  ALS when i n j e c t e d  i n t r a v e n o u s l y  
into the  a n i m a l  in a dose  of 0.15 m l  gave  a d i f f e r e n t  e f f ec t  (Table  1). The t o t a l  n u m b e r  of c e l l s  in the  s p l e e n  
was  s u b s t a n t i a l l y  unchanged  3-5  and 24 h a f t e r  the  i n j ec t i on  of ALS.  H o w e v e r ,  3 -5  h a f t e r  i n j ec t ion  the  
n u m b e r  of v i a b l e  c e l l s  had  f a l l en  f r o m  471 * 61 m i l l i o n  to  275 4- 54 m i l l i o n  (P < 0.05).  The  n u m b e r  of non-  
v i a b l e  s p l e e n  c e l l s  a t  t h i s  t i m e  was  37% c o m p a r e d  wi th  16% in a n i m a l s  r e c e i v i n g  n o r m a l  s e r u m .  The  n u m -  
b e r  of A F C  was  not  r e d u c e d  at  t h i s  t i m e  but ,  on the  c o n t r a r y ,  i t  r o s e  unt i l  24 h a f t e r  i n j ec t i on  of the  s e r u m .  
Th i s  cou ld  be due to  s t i m u l a t i o n  by the  p r o t e i n  of the  i n j e c t e d  s e r u m ,  fo r  an i n c r e a s e  in the  n u m b e r  of A F C  
a l s o  o c c u r r e d  in g r o u p s  of a n i m a l s  r e c e i v i n g  n o r m a l  s e r u m .  H o w e v e r ,  a s p e c i f i c  s t i m u l a n t  ac t ion  of the  
ALS cannot  be r u l e d  out.  

The ALS had  a s i m i l a r  a c t i on  on s p l e e n  c e l l s  of n o r m a l  m i c e .  F o r  a b r i e f  p e r i o d  a f t e r  i t s  i n j e c t i o n  
the ALS had  a e y t o t o x i c  ac t i on  on the  t o t a l  popu la t ion  of l y m p h o i d  c e l l s  (Table  1). Th i s  w a s  r e f l e c t e d  in 
the  f ac t  t ha t  the  i n c r e a s e  in n u m b e r  of l y m p h o i d  c e l l s ,  wbXch i s  o b s e r v e d  c ons t a n t l y  a f t e r  i n j ec t i on  of any 
s e r u m ,  was  not  so  m a r k e d ,  whi le  the  n u m b e r  of nonv iab le  s p l e e n  c e l l s  a f t e r  3 h was  56% c o m p a r e d  wi th  
34% in the  c o n t r o l .  The  n u m b e r  of A F C  d id  not  f a l l  but ,  on the  c o n t r a r y ,  i t  r o s e  unt i l  24 h a f t e r  i n j ec t i on  
of the  s e r u m  by the s a m e  d e g r e e  a s  a f t e r  i n j ec t i on  of n o r m a l  s e r u m .  

T h e s e  r e s u l t s  w e r e  o b t a i n e d  on young,  u n i m m u n i z e d  m i c e  we igh ing  about  12 g. In the  g r o u p s  of o l d e r  
a n i m a l s ,  in  which  the  i n i t i a l  l e v e l  of n u c l e a t e d  c e l l s  in the  s p l e e n  was  h i g h e r ,  the  s a m e  g e n e r a l  p a t t e r n  w a s  
o b s e r v e d .  H o w e v e r ,  the  i n c r e a s e  in the  t o t a l  n u m b e r  of n u c l e a t e d  c e l l s  3 -24  h a f t e r  i n j ec t i on  of ALS  was  
s l igh t .  

In the  g r o u p s  of a n i m a l s  t e s t e d  on the  4th day a f t e r  i m m u n i z a t i o n ,  the  i n i t i a l  l e v e l  of n u c l e a t e d  c e l l s  
in the  s p l e e n  w a s  high,  and  d id  not  i n c r e a s e  s u b s t a n t i a l l y  a f t e r  i n j ec t i on  of the  s e r a .  Meanwhi l e ,  in the  non-  
i m m u n i z e d  m i c e  the  i n i t i a l  n u m b e r  of s p l e e n  c e l l s  was  many  t i m e s  l o w e r ,  and i n j e c t i o n  of the  s e r e  c a u s e d  
i t  to  i n c r e a s e  c o n s i d e r a b l y .  

The r e s i s t a n c e  of the  A F C  o b t a i n e d  a t  the  he igh t  of the  i m m u n e  r e s p o n s e  to  the  ac t i on  of ALS con-  
t r a s t e d  wi th  the  h igh  s e t l s i t i v i t y  of c e l l s  p a r t i c i p a t i n g  in r e c e p t i o n  of the  an t i gen i c  s t i m u l u s .  A f t e r  i n j ec t i on  
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of ALS 24 h before immunizat ion,  a definite depress ion  of immtmogenes is  was obse rved  (Table 2). On the 
4th day a f te r  injection of sheep ' s  e r y t h r o c y t e s ,  the number  of AFC rema ined  low (just as in the subsequent  
per iods  of observat ion) .  Injection of the ALS 3-4 days before  immunizat ion had a l e s s  m a r k e d  action, while 
injections s imul taneously  with immunizat ion or  48 h l a t e r  were  ineffect ive.  The total  number  of cel ls  in 
the spleen,  like the number  of viable cel ls ,  de te rmined  on the 4th day a f t e r  immunizat ion was constant ,  
r e g a r d l e s s  of the t imes  of inject ion of the ALS. 

These r e su l t s  co r re sponded  to two aspec t s  of the action of ALS: the i r  effect  on viabi l i ty  of the l y m -  
phoid cel ls  and on the i r  immunologic  function. Sensitivity of the total  population of lymphoid cel ls  in the 
o rgan i sm to ALS at va r ious  s tages  of immunogenes i s  and outside the per iod of immunogenes is  was shown 
to obey the s ame  rule :  soon a f t e r  injection of the s e r u m  a t r ans ien t  cytotoxic effect  is observed .  The a c -  
tion of ALS on immunocompeten t  cel ls  is different .  Inject ion of the s e r u m  24 h before  antigenic s t imulat ion 
sharply  d e p r e s s e s  the function of the immunocompeten t  cel ls .  This  indicates  high sensi t iv i ty  of lymphoid 
ceils  par t ic ipat ing in the initial  s tages  of immunogenes i s  to ALS. Ceils  in the stage of antibody product ion 
a f te r  antigenic s t imulat ion,  or  producing ~normal n antibodies,  a re  more  r e s i s t an t  to the action of ALS than 
the genera l  m a s s  of lymphoid cel ls .  Moreove r ,  a f t e r  injection of ALS a definite i nc rease  is obse rved  in 
the number  of ant ibody-producing cel ls  in the body. This  indicates the s t imulant  action of ALS on the pop-  
ulation of an t ibody-forming cel ls .  This  action of ALS in vivo dif fers  f r o m  its effect  in v i t ro .  In the l a t t e r  
case ,  the sensi t iv i ty  of the AFC was higher  than the sensi t ivi ty  of the genera l  m a s s  of lymphoid cel ls  de-  
t e r m i n e d  by the cytotoxic tes t .  Dif ferences  between the act ion of ALS in vivo and in v i t ro  may be due to 
the fact  that  in vivo the a n t i s e r u m  concentrat ion obtained is not so high, or  the toxic action of the s e r u m  
is quickly compensated .  
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