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The ability of the regenera t ing  spleen in intact and thymectomized mice to fo rm antibodies 
was studied. The t i te r  of Vi-antibodies in the se rum and the number of ant ibody-forming 
cel ls  in the regenera t ing  spleen of thymectomized  adult mice were  much lower than the 
same indices for  normal  mice with a regenera t ing  spleen. 

A previous  investigation [3] showed that antibody synthesis  in the mouse spleen regenera t ing  af ter  
r e sec t ion  of two-thi rds  of its t i ssue is sharply inhibited by compar ison with the same p roces s  in the intact 
spleen of control  animals .  

In the investigation descr ibed  below the ro le  of the thymus in the ant ibody-forming function of the 
regenera t ing  spleen was studied. Data in the l i t e ra tu re  on this problem are  cont rad ic tory  [2, 4, 6]. 

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

The thymus was r emoved  f rom adult (18-20 g~ noninbred mice .  Five days la te r ,  through an incision 
in the left  lumbar  region,  70-75% of the spleen t issue was r emoved  f rom the thymectomized and intact 
mice .  Sixteen days af ter  ~ i s  operat ion all the animals  rece ived  an intravenous injection of antigen: e i ther  
Vi-antigen of Salmonella t~phi in a dose of 1 #g per  mouse,  or sheep 's  e ry th roey tes  (3" 107 cel ls  per  
mouse).  The animals  were  sacr i f iced  4 days af ter  the injection of antigen. 

Four groups of animals  were  used in all the exper iments :  1) thymectomized mice with r egene ra t -  
ing spleen; 2) thymectomized  mice  with intact spleen; 3) mice with regenera t ing  spleen (not thymec-  
tomized);  4) intact mice (control).  

The c r i t e r i a  of splenic function were  the accumulation of Vi-antibodies in the mouse se rum (by the 
method descr ibed  previously  [1]) and the number  of ce l ls  producing antibodies against sheep 's  e ry th rocy tes  
(determined by the method of Je rne  and Nordin [7]). In addition, in every  se r i e s  the spleen was weighed 
and cytological  specimens of the t i ssue of the regenera t ing  spleens of thymectomized  and intact mice were  
studied. Statistical analysis  of the r e su l t s  was ca r r i ed  out by the F i s h e r -  Student method. 

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

The weight of the intact spleen 5 days af ter  thymeetomy was reduced by10-t2%. The dec rease  in 
weight was accompanied by a marked  decrease  in the number of small  lymphocytes .  Regenerat ion of the 
spleen took place both in the control  (group 3) and exper imenta l  (group 1) se r i e s :  its weight increased  
until  it was a lmos t  twice that of the f ragment  remaining af ter  operat ion (Table 1). 

The cell  composit ion of the regenera t ing  spleen of the thymectomized  mice di f fered in the re la t ive ly  
small  number  of lymphocytes  and l a rge r  number  of cei ls  of the myeloid and e ry thro id  se r i e s .  
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TABLE 1. Weight (in mg) of Regenera t ing  Spleens of Thymec tomized  
and Intact  Mice 

Group 
Weight of 
intact  spleen 

79.5 
(72.7-86.4) 

90.2 
(92.4-88.0) 

Weight of 
r e s idua l  spleen 
a f t e r  opera t ion  

27 

35 

Weight of 
r egene ra t ing  
spleen 

51.5 
(42.2-60.7) 

66.3 
(53.0-79.5) 
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Fig. 1. Product ion of Vi-ant ibodies  
by mice :  1) thymec tomy and r e -  
moval  of ~3 of the spleen; 2) t hymec-  
tomy;  3) r e m o v a l  of 2/3 of the spleen; 
4) control .  

Resu l t s  showing the abil i ty of the mice  of the va r ious  ex-  
pe r imen ta l  groups  to produce Vi-ant ibodies  a r e  shown in Fig. 1. 
The t i t e r  of Vi-ant ibodies  in the s e r u m  of the thymec tomized  
mice  with a r egene ra t i ng  spleen (group 1) was  only one-quar ter  
that  in the s e r u m  of mice  with a r egene ra t ing  spleen and intact  
thymus  (group 3) and was  20 t imes  l e s s  than that  in the s e rum 
of the control  an imals  (grouP 4). 

Resu l t s  showing the changes in weight and in the antibody- 
fo rming  function of the r egene ra t i ng  spleen in intact and t h y mec -  
tomized  mice  a f te r  r ece iv ing  an injection of antigen ( sheep ' s  
e ry throcytes )  a re  shown in Table  2. The weight of the spleen in 
all  groups of an ima l s  i nc rea sed  a f te r  the injection of antigen. 
The number  of cel ls  fo rming  antibodies against  sheep ' s  e r y th ro -  
cytes  in the r egene ra t ing  spleen was  four t imes  l e s s  than in the 
intact  spleen.  These r e s u l t s  conf i rm those obtained p rev ious ly  [3]. 

Thymec tomy led to a ma rked  dec r ea se  in the number  of 
an t ibody- forming  ce l l s  in the intact  spleen; the mean  number  of 
an t ibody-forming  ce l l s  found in the spleen of the mice  of group 4 
was  68,710, compa red  with only 20,990 in the spleen of the group 
2 mice .  There  was  a pa r t i cu l a r ly  m a r k e d  d e c r e a s e  in the num- 
be r  of an t ibody- forming  ce l l s  in the r egene ra t ing  spleen of the 

t hymec tomized  mice  (group 1). In these  an imals  it was  five t i m e s  s m a l l e r  than in the intact spleen of the 
t hymec tomized  mice  and 17 t i m e s  s m a l l e r  than in the intact  spleen of the control  mice .  

These r e s u l t s  indicate that  r egene ra t ion  of the spleen is poss ib le  in thymec tomized  an imals :  the 
weight  of the spleen i n c r e a s e s .  However ,  the two c r i t e r i a  ( t i te r  of antibodies in the s e r u m  af te r  immuniz -  

TABLE 2. Effect  of Thymec tomy on Antibody Synthesis in the Spleen 

Operm. Weight of spleen 

absolute o 

(in rag) 

84,6 [ 26 J 
(69,6--99,6) 

I 

Number of antibody- forming cells 

22 217,2 100 
(180,4--242,0) 

absolute 

per spleen per 106 cells 

[in % of 
leontrol 

= %  
CO ~ 

4 198 69,1 6 27 
1 + + 20 (2 138--8 433) (39,9--129,4) 

2 i + -- 17 153,2 68 20990 111,9 31 44 
j (126,2--180,2) (11 670--37 510) (92,0--136,1) 

~2 -- + 23 122,5 35 16 370 178,3 24 68 
(62,1--174,!) (10 !40--26 420) (99,3--284,5) 

4 -- 68 710 253,2 
(33 500--I40 900) (1 !1,2--566,2) 

ilO0 100 
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ation with Vi-antigen and the number of antibody-forming cells in the spleen after immunization with 
sheep's erythroey~es) showed that the functional activity of the regenerating spleen is sharply reduced in 
thymectomized animals. The thymus evidently exerts a substantial effect on the formation of immuno- 
logical reactivity during regeneration of the spleen. At the same time, it must be emphasized that thy- 
mectomy significantly depressed the ability of mice with an intact spleen to give an immune response, for 
it reduced the number of antibody-forming cells by 67%. 

The results described above clearly demonstrate that the immunological function of the lymphoid 
system is dependent on the presence of the thymus. The results described above are in full agreement 
with those obtained by Miller [6] in mice, who found inhibitio~ of antibody-formation in thymectomized 
and irradiated animals. 

Immunological reactivity of the thymectomized animals is probably depressed through a disturbance 
of differentiation of stem cells into immunocompetent cells [6]. However, this hypothesis requires ex- 
perimental verification. 
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