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The content of thymidine-H 3 in splenic lymphocytes of immunized and intact mice was 
studied 1 and 10 h af ter  radioactive labeling. The animals were immunized by in t ra-  
peri toneal  injection of 5 • 10" sheep 's  red  cel ls .  The number  of si lver  grains calculated 
per  1000 cells  in the immune spleen 10 h after injection of labeled nucleoside was twice 
as many as initially. This index was unchanged in the intact mice. It is postulated that 
injection of the antigen st imulates migrat ion of lymphocytes synthesizing DNA into the 
spleen. 

It was shown comparat ively  recent ly  that towards t~m end of the inductive phase of the p r i m a r y  
immunological  response to sheep 's  red  cells  the number of cells in the mouse spleen is increased  by 
one- thi rd  over its initial value [3, 4]. The suggestion has been made that this increase  in the cell :mass 
of the organ is completely due to prol iferat ion of spleen ceils  through activation of division by the antigen. 
However, these investigations did not take into account such an important  factor as the migration of 
lymphocytes into and f rom the spleen. 

In the investigation descr ibed below the possibil i ty of migration of ceils into the spleen during the 
immune response in mice was investigated. 

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

CBA mice were immunized by intraperi toneal  injection of 5 • 108 sheep 's  red  cei ls .  The animals 
rece ived  a single intraper i toneal  injection of thymidine-H 3 (specific activity 290 mCi/mmole) ,  in a dose 
of 1 ~Ci/g body weight, 38 h after  antigenic stimulation. Intact mice (control) rece ived  the tr i t iated 
p recuso r  onlyo The animals were sacr i f iced I or 10 h after radioactive labeling. Films made f rom a 
suspension of spleen ceils and fixed in absolute methanol were coated with type M liquid nuclear emulsion 
and exposed in darkness  at 4~ for 8 weeks. The films were then developed, fixed, and stained by the 
R o m a n o w s k y - G i e m s a  method. By analysis  of the autoradiographs the total labeling index (LI) of the 
lymphoid population and the distribution of its labeled cells  by c lasses  (blast cel ls ,  large,  medium and 
small  lymphocytes) were determined,  and their f requency expressed  in promille of the total number of 
lymphocytes  (labeled and unlabeled). To determine the labeling intensity the number of si lver grains 
above interphase nuclei of 100 ceils  of each c lass  or more was counted. The geometr ic  mean was taken 
as the index of the mean number of grains (MNG) per cell. By multiplying this index by the frequency of 
labeled cells  of the corresponding morphological  c lass ,  the mean number of grains (MNG/1000) c h a r a c t e r -  
izing the contribution of the cells  of this type to the total number of grains ,  calculated per  1000 ceils  of 
the total lymphoid population of the spleen (TNG/1000) was obtained. By dividing this last figure of the 
total labeling index, expressed  in promil le ,  the mean number of grains per  cell,  reflecting the intensity 
labeling of the lymphoid population as a whoIe (TMNG) was obtained. 
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TABLE 1. Content of Thymidine-H 3 in Splenic Lymphocytes  of Mice 
Immunized with Sheep 's  Red C e l l s  

~ "  Label- ] 
~ ing ~-~ 

ceils 
~ J  

Frequen- 
1 cy (in. 

%) 
MNG 
MN~/ 
lOOO 

Blasts 
Large 
lympbo~ 
cytes 

Medium 
lympho- 
cytes 

15,3 (8,3) 

47,8 (55,0) 
732,0 (456,61 

~/o)requen'l y (in , I I 18,2 (13,o) 

MNG MNG/ 629,834'6 (21,1)(27411 
l ooo ,3) 

15,7 (10,7) 33,3 (16,3) 

39,8 (38,6) 30,2 (37,8) 
624,8 (413,0) 1005,6 (616,2) 

20,0 (14,3) 

32,4 (20,0) 
648,0 (286,0) 

70,2 (41,3) 

32,6 (19,0) 
2288,4 (784,8) 

Small 
lyrnpho- 
cytes 

7,3 (4,3) 
26,6 (25,8) 

194,2 (111,0) 

All labeled 
cells 

71,6 (39,6) 

35,7 (40,4) 
2556,6 (1594,8) 

72,8 (21,7) 

31,4 (17,4) 
2286,0 (377,2) 

181,2 (90,3) 

32,4 (19,2) 
5854,5 (1721,4) 

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

The r e su l t s  a re  given in Table 1. In the spleens of the unimmunized mice ,  1 h a f te r  injection of 
thymidine-H 3 labeled ce l l s  accounted for  4%, and 10 h a f te r  injection, for 9% of the total  number  of 
lymphocytes .  Under the influence of antigen an inc rease  in the incorpora t ion  of labeled nucleoside into 
the lymphocytes  was found. Fo r  ins tance,  1 h af ter  radioact ive  labeling the LI for the immunized  an imals  
was 7.2%, r i s ing  to 18.1% 10 h a f te r  labeling.  Consequently, during the 9-h per iod of observa t ion ,  in both 
exper imen ta l  and control  an imals ,  LI approx imate ly  doubled in value. This inc rease  in the number  of 
labeled nuclei could be the r e s u l t  of division of cel ls  which had incorpora ted  thymidine-H 3 during i ts  
c i rcula t ion in the an i m a l ' s  body~ As Table 1 shows, TMNG for the lymphoid population s t imula ted  by 
antigen was indist inguishable f rom its value in the control .  However ,  10 h a f te r  injection of thymidine-H 3 
cons iderable  d i f ferences  were found in the behavior  of the labeled cel ls  in the immunized  and intact  
an imals .  For  example ,  in the control  group TMNG was only about half i ts  init ial  level ,  while TNG/1000 
r ema ined  vi r tual ly  the s ame .  In other words ,  the twofold inc rease  in LI for the unst imulated lymphocytes  
co r r e sponded  to the decrease  of 50% in the mean intensity of labeling. Consequently,  in the intact  spleen 
the labeled lymphoeytes  divided during the f i r s t  10 h af ter  a single injection of thymidine-H 3, in a g r e e m e n t  
with data in the l i t e ra ture  [2]~ Meanwhile, in the immunized  mice ,  the twofold inc rease  in LI was unaccom-  
panied by dilution of the label ,  since TMNG remained  a lmos t  unchanged for  9 h, while TNG/1000 was more  
than doubled. This inc rease  in total  rad ioac t iv i ty  in the immunized  animals  can be r e g a r d e d  as evidence 
of migra t ion o f lymphocy tes  into the immune spleen.  

Since the cell  population a r i s ing  in the organ cancels  out the dilution of the label due to cell  division 
in the spleen,  it must  evidently have a higher intensi ty of labeling than cel ls  in si tu.  The r eason  for the high 
content of thymidine-H 3 10h a f te r  radioact ive  labeling could be e i ther  the ve ry  high ra te  of DNA synthesis  
(and, consequently,  the shor t  synthetic per iod  of the cell  cycle) or ,  on the con t r a ry ,  the longest  duration of 
the mean generat ion t ime of the migra t ing population. However ,  there is evidence in the l i t e ra ture  that  the 
S-phase of mammal i an  cel ls  is r e l a t ive ly  constant  [1]. It the re fore  s eems  more  l ikely that lymphocytes  
in the spleen at the t ime of injection of the label evidently divide more  rapidly  than ce l l s  migra t ing into it. 
Fu the rmore ,  having r e g a r d  to the very  cons iderable  effect  of these migra t ing cel ls  on the indices of labe l -  
ing intensi ty  in the immune spleen,  it can be postulated that under the influence of antigen there is mass ive  
se t t l ement  of the spleen by lymphocytes  synthesizing DNA. As the differential  count of the intensi ty of 
labeling by c l a s se s  (Table 1) showed, during 9 h of observa t ion  the value of MNG/1000 inc reased  mos t  
of all  in the c l a s s  of smal l  lymphocytes .  P robab ly  the re la t ive  number  of smal l  lymphoeytes  is g r e a t e r  
in the migra t ing population than in the spleen.  On the other hand, the poss ib i l i ty  cannot by ru led  out that 
the antigen a c c e l e r a t e s  differentiat ion in the se r i es :  b l a s t - - l a r g e  lymphocyte --* medium lymphocyte --* 
smal l  lymphocyte .  

It can accordingly be concluded that at  the beginning of the inductive phase of the p r i m a r y  immuno-  
logical  r esponse  of mice to sheep ' s  r ed  ce l l s  the antigen s t imula tes  not only cel l  p ro l i fe ra t ion  of the lym-  
phoid t issue of the spleen,  but also migrat ion of lymphocytes capable of synthesizing DNA into the spleen.  
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