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Experiments  on CBA mice  immunized with sheepTs ery throcytes  showed that prednisolone reduces  the 
number of 19S ant ibody-forming cells in the spleen if injected before immunization or  simultaneously with 
it. The number of 78 ant ibody-forming cells fell sharply following adminis t rat ion of prednisolone r ega rd -  
less  of when it was injeetedo 

The use of glycocort icoids  to suppress  immunologic react iv i ty  of the recipient  during t ransplantat ion 
of organs  and t issues ,  and also for the t rea tment  of autoimmune diseases ,  began a comparat ively  long t ime 
ago [2]. Glucocort icoids,  especial ly cort isone,  began to be studied even ear l ier  by cytologists  as one cause 
of reac t ive  inhibition of mitosis  during development of the adaptation syndrome [1]. However, until recent ly  
there  has been no information in the l i te ra ture  concerning the action of cor t icos tero ids  on the cel lular  com-  
ponents of the immunologic response .  

The object of the present  investigation was to study the action of prednisolone on the number of anti- 
body forming cells synthesizing 19S- and 7S-hemolysins.  

EXPERIMENTAL METHOD 

Experiments were carried out on CBA mice. The animals were immunized with sheep's erytrhocytes 
(0~ ml of a 10% suspension intraperitoneally). On the 4th day after immunization the animals were sacri- 
ficed, and a cell suspension made from the spleens in HankTs solution (pH 7.5) by squeezing them carefully 
from an incision in the capsule of the organ. Antibody-forming cells were determined by the method of 
local hemolysis in agar. Direct, or 19S-plaques, were detected as described in [4]. Indirect cells, forming 
7S-antibodies, were identified after incubation for 1 h with rabbit antiserum against mouse 7S-globulins [3]. 

Prednisolone was injected subcutaneously into the mice as a single dose of 5 mg/kg body weight in 
series I 24 h before the antigen, in series II together with the antigen, and in series III 24 h after, series 
IV 48 h, and series V 72 h after the antigen. In series VI the hormone was injected in a dose of 1.25 mg/kg 
daily for 4 days. The first injection was given simultaneously with the antigen. 

Series VII, in which the mice were injected with antigen alone, acted as the control. In each series 
experiments were carried out on 5 mice. 

EXPERIMENTAL RESULTS 

On the 4th day, in the spleen of the control mice . rece iv ing  antigen only, 903.0 i 19.8 and 389.0 • 9.6 
cells were  found, synthesizing 19S- and 7S-antibodies respect ively ,  per mill ion nucleated cells.  Under the 
influence of prednisolone, injected 24 h before or  at the same t ime as immunization, the number of cel ls  
synthesizing macroglobul in  antibodies fell to 26 and 23.6% respect ive ly  of the control  level (Fig. 1). 
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Fig. 1. Effect  of prednisolone on number  of cel ls  
fo rming  198- and 7S-antibodies.  I, II, III,  IV, V, 
VI, VII) Corresponding s e r i e s  of exper imen t s  
( t imes  of inject ion of prednisolone indicated in 
sect ion nExper imenta l  Methodn). Shaded columns 
co r r e spond  to number  of ce l l s  fo rming  7S-ant i -  
bodies;  unshaded columns,  19S-antibodies.  Num-  
be r  of an t ibody-forming  cel ls  in control  (VII) 
taken as  100%. 

TABLE 1. Effect  of Prednisolone  on Weight of 
Immunocompeten t  Organs ,  Number  of Nucleated 
Cells in Spleen, and T i t e r s  of Circulat ing Anti-  
bodies 

Series of No. of nucle- 
ated cells in 

experiments spteen (in mil~ 
hons) 

I 
II 
III 
IV 
V 
VI 
VII 

Weight(in mg) 

t~mus spteen 

50,0• 77,0• 
36,2• 164,0• 
34,6• 8 8 , 2 •  
36,6• 91,0• 
47,0• 82,7• 
32,2• 95,2~3,4 
28,0• 95,0~3,1 

79,6+1,4 
46,9• 
74,5+2,9 
59,5!1,3 
68,7• 
81,9• 
63,1 ----4-4,2 

Meanwhile the cel ls  forming 7S-hemolys ins  
were  comple te ly  suppressed .  In other  s e r i e s ,  in 
which a single injection of prednisolone was 
given, r e l a t ive ly  weak inhibition of cel ls  synthe-  
sizing 19S-antibodies was found, accompanied  by 
complete  inhibition of cel ls  synthesizing 7S-ant i -  
bodies.  In the exper iments  of s e r i e s  VI, inwhich 

4 inject ions of prednisolone in a dose of 1,25 mg/kg were  given, the inhibition of cel ls  forming 7S-antibodies 
was l e s s  m a r k e d  than a f t e r  a single inject ion of the hormone,  whereas  the number  of 19S-cells  r ema ined  
unchanged. 

Under the influence of prednisolone,  the population of ce l l s  fo rming  7S-antibodies was thus a lmos t  
to ta l ly  s u p p r e s s e d  r e g a r d l e s s  of the t ime  of injection of the compound. On the other  hand, the t imes  of in-  
ject ion r e l a t ive  to the t ime  of immuniza t ion  was of g rea t  impor tance  for  the inhibi tory act ion of the hor -  
mone  on 19S-cells~ Hypoplas ia  of the lymphoid sys t em of the spleen and the weight of the immunocompeten t  
o rgans  did not c o r r e l a t e  with ~h ib i t ion  of the an t ibody-forming  cel ls  (Table 1). 

In the m o d e r n  view, the t a rge t  organs  of glucocor t icoids  in the body a re  the lymphoid t i s sue  of the 
cor t ica l  l aye r  of the thymus,  lymphocytes  of the bone m a r r o w ,  the g e r m  cen te r s  of spleen fol l ic les ,  and 
lymph glands.  Inhibition of mi tos i s  takes  place and~ as  a resu l t ,  the population of lymphocytes  with a shor t  
l ife span is f i r s t  reduced.  It has been  shown that the genera t ion t ime  in a s e r i e s  of an t ibody-forming  ce l l s  
is 7-8 h. Predniso lone  the re fo re  r educes  the number  of an t ibody-forming cel ls  to a g r e a t e r  degree  than 
the other  lymphoid cells .  Some impor tan t  consequences follow f rom the s t rong dependence on t ime  shown 
in these  expe r imen t s  by the i m m u n o d e p r e s s i v e  act ion of prednisolone and the d i f ference  in sensi t iv i ty  of 
cel ls  forming 19S- and 7S-antibodies to it. 

F i r s t ,  ce l ls  fo rming  19S- and 7S-antibodies a r e  evidently not success ive  s tages  in the morphogenes i s  
of immunocompeten t  cel ls ,  but different  populations of lymphoid t i s sue  cel ls .  Since prednisolone,  an ant i -  
mi tot ic  agent,  d e p r e s s e s  the population of cel ls  fo rming  7S-antibodies to a r a t h e r  Stronger  degree  than that 
fo rming  19S-antibodies,  it can be concluded that an essent ia l  s tage in the morphogenes i s  of cel ls  fo rming  
YS-antibodies is mi to t ic  division. Meanwhile,  the s tage of mi to t ic  division is probably absent  in the popula-  
tion of cel ls  fo rming  19S-antibodies between the r ece ip t  of informat ion  about the antigen by the cel l  and the 
onset  of synthes is  of the specia l ized  pro te in  (antibodies).  A s im i l a r  conclusion has been  r eached  by other  
w o r k e r s  [5] who were  unable to detect  incoporat ion of thymidine-H 3 into DNA of pro l i fe ra t ing  cells  during 

synthes is  of 19S-hemolysins .  
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