
E F F E C T  O F  I M M U N I Z A T I O N  ON M I T O T I C  A C T I V I T Y  

O F  T H E  T H Y M O C Y T E S  A N D  T H E  L E V E L  O F  H U M O R A L  

A N T I B O D I E S  

V.  V .  S i n e l ' s h c h i k o v a  a n d  A .  A .  B u r k i n  UDC 612,432.014.3:612.6]-06:612.017.1 

Exper imen t s  on mice immunized  with sheep ' s  e ry th roey te s  showed that  the smal l  lympho-  
cytes  f r o m  the cor tex  of the thymus r eac t  to immunizat ion by doubling the i r  level  of mitot ic  
act ivi ty during the next 20 days of the exper iment .  The r i se  in mitot ic  activity is followed 
by a corresponding inc rease  in humora l  antibody production. 

Investigation of cell  p ro l i fe ra t ion  in the thymus is interest ing f r o m  the point of view of elucidating 
the pr inc ip les  governing t i s sue  r em ova l  in that  organ and its role  in immunogenes i s .  Despite past  in-  
ves t iga t ions  of cell  division in the thymus [3-6], the link between i ts  functional act ivi ty  and cell  renewal  
p r o c e s s e s  and i ts  reac t ions  to antigen injection in vivo have not yet  been explained.  

The view is held that ,  unlike other  lymphoid organs ,  the thymus plays  no par t  (at leas t  directly) in 
the immune reac t ions  of the o rgan i sm [8], because  of the exis tence of a b lood- thymus b a r r i e r ,  descr ibed  
by Weiss  [9], which is impermeab le  to antigen. At the same t ime ,  thymus cel ls  have been shown to reac t  
to an antigen (tetanus toxin, human s e r u m ,  tuberculin) ,  when injected in t raper i toneal ly  or  in t ravenously ,  

by the l iberat ion of l y s i n e - r i e h  his tones  f r o m  the i r  nuclei  [7]. 
TABLE 1. Dynamics  of MA 
of Thymocytes  (in ~ at Various 
T imes  a f te r  Immunizat ion 
Time Im- 
afterim- Con- man- 
mun~za- trol [za- tion tin 
da_ys} tion 

2 2,4 2;6 
4 2,2 4,2 
6 2,2 1,8 
8 2,7 2,0 

10 2,6 3,8 
15 2,7 11,5 
20 2,7 ,9 

0,002 

0,071 
O, 034 
0,012 
0,12 

Note. For  the s e r i e s  of expe r i -  
ments  with immunizat ion,  2nd-4th 
day P=0.016;  4th-6th day P=0.001;  
8th-10th day P=0.002;  10th-15th 
day P =0.001. 

This  conflicts with t he  notion of absolute impermeab i l i t y  of the 
blood-thymus b a r r i e r  to antigen. 

It appeared  interest ing to study whether  changes in mitot ic  
act ivi ty (MA) of the thymocytes  take place in response  to i m -  
munizat ion,  and, if so, to de te rmine  the dynamics  of these  changes 
at var ious  t i m e s  a f te r  injection of antigen. 

A p re l imina ry  investigation [2] showed that 3-4 days a f t e r  
injection of foreign protein into C57BL mice  there  is an inc rease  
in MA of the thymocytes  and lymphocytes  of the inguinal lymph 
glands. 

In the p resen t  invest igat ion,  the MA of the smal l  l ymphe-  
cytes  in the cor tex  of the thymus was studied and the humora l  
antibody level  was also de te rmined  at va r ious  t imes  a f t e r  in-  
jection of antigen. 
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Fig. 1. Dynamics  of changes in t i t e r s  
of hemolys ins  (A) and hemagglut inins 
(B) at va r i ous  t imes  a f te r  immunizat ion.  
Absc i ssa ,  days a f t e r  immunizat ion;  
ordinate ,  antibody t i t e r  in log 2 units .  

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 male  albino mice 
weighing 20-22 g. The an imals  were  immunized  by a single 
in t raper i tonea l  injection of 1 ml of a 5% suspension of sheep ' s  
e ry th rocy t e s  (109 cells)  and were  sac r i f i ced  para l l e l  with 
control  an imals  a f t e r  2, 4, 6, 8, 10, 15, and 20 days in groups  
of 6-7 mice at the same  t ime  of day. The thymus and spleen 
were  r emoved  and weighed, and the blood was collected.  
The organs  were  f ixed in Carnoy ' s  fluid and embedded in 
paraff in  wax. Sections,  4# in th ickness ,  were  s tained with 
Carazz i , s  hematoxyl in  and examined under  i m m e r s i o n  with 
a binocular  a t tachment  (10x), and mi toses  were  counted 
in lh ,000-18 ,000ce l l s  inthe inner zone of the thymus cortex.  
Stat is t ical  analys is  was c a r r i e d  out by the Fisher-Student  
method. 

The t i t e r s  of hemolys ins  and hemagglut inins in the 
s e r u m  of the i m m u n i z e d  animals  were  de te rmined  in the 
usual  manner .  The or iginal  dilution of s e r u m  was 1 : 10. 
T i t e r s  were  e x p r e s s e d  in log 2 units.  

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

A m a r k e d  response  of the thymus cor tex  to injection of the antigen was obse rved  in the immunized  
mice ,  in the f o r m  of a bimodal  i nc rease  in the MA level  of the thymocytes  with max ima  af te r  4 and 10 days,  
followed by a dec rease  a f t e r  the 15th day (Table 1). Dif ferences  between the values  of MA in the control  
groups  were  not significant (for the 4th-Sth days,  P=0.097) .  

It will be c l ea r  f r o m  Fig.  1, showing the dynamics  of hemolysin  and hemagglutinin format ion ,  that 
the production of s e r u m  hemolys ins  reached  a m a x i m u m  6 days a f te r  antigenic s t imulat ion.  The t i t e r s  of 
hemagglut inins reached  the i r  m a x i m u m  15 days a f t e r  injection of sheep ' s  e ry th rocy te s .  

The weight of the thymus and spleen showed no significant change throughout the per iod of the ex-  
pe r imen t .  The mean  weight of the thymus of the control  mice was 57 rag, and of the exper imenta l  mice 
51 rag, while the weights of the spleens  were  137 and 158 mg respec t ive ly .  

The view is f i rm l y  held in the l i t e r a tu re  that  the exis tence  of the b lood- thymus b a r r i e r ,  desc r ibed  
by Weiss ,  is an obstacle  to penet ra t ion  of antigen into the t i s sues  of the thymus .  However ,  in more  recen t  
invest igat ions it has been shown that  foreign prote in  can in fact  en te r  the thymus [1, 7]. 

A no less  impor tan t  d i scovery  is that  cor t ica l  cel ls  of the thymus r eac t  to injection of antigen into 
the body by a change in the i r  MA. Recent work has shown that the thymus responds  to in t raper i tonea l  in-  
jection of sheep ' s  e ry th rocy t e s  by an inc rease  in its MA af te r  4 and 10 days,  and in both cases  the inc rease  
is followed by a dec rea se  in MA, becoming significant a f t e r  15 days.  The mos t  in teres t ing feature  is the 
exis tence of co r re la t ion  between changes in the MA of the thymus cel ls  and in the functional act ivi ty of the 
ant ibody-producing ce l l s ,  mani fes ted  by var ia t ions  in the t i t e r s  of humora l  antibodies.  

The thymus thus responds  to injection of antigen by a change in the p ro l i fe ra t ive  act ivi ty of i ts  smal l  
lymphocytes ,  and on the other  hand, there  is a close connection between va r i a t ions  in MA of the thymocytes  
and the antibody concentrat ion in the blood s e r u m ,  mani fes ted  by a p r e l im ina ry  inc rease  in the act ivi ty of 
cell  division and a subsequent i nc rease  in the s e r u m  antibody t i t e r s .  
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