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Single or  repeated injections of var ious  vaccines  (heated typhoid, typhoid vaccine ,  adsorbed 
t issue vaccine aga ins t  t i ck-borne  encephalit is)  into guinea pigs induces the development  of  a 
cell  r e sponse  in the thymus that affects  the whole cell  population. Changes in the number  of  
ce r t a in  cell  f o rm s ,  such as thymoblas t s ,  a re  of shor t  durat ion and cor respond  to the acute 
phase  of the r e sponse .  The response  of o ther  ce l l s ,  for  example  basof i l s ,  can be detected 
in the t issue for many days .  Most of  the changes taking place in the t issue of the thymus a f -  
t e r  immunizat ion a re  nonspecific in c h a r a c t e r .  The view that morphological  changes in the 
thymus do not occur  in r e sponse  to o rd inary  immunizat ion  r equ i r e s  c l o se r  examinat ion.  
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The l i t e ra tu re  on the role  of the thymus in immunity  is extensive but the changes in the cell  compo-  
si t ion of the gland during immunizat ion have been inadequately studied. Hitherto the morphology of the 
thymus of the immunized animal  has been judged on the basis  of invest igat ions of his tological  sec t ions .  
However ,  this method does not r e f l ec t  the fine changes in cel l  composi t ion of the lymphoid t issue [3]~ For  
that  r ea son  the view frequently expressed  in the l i t e ra tu re  [2] that  changes in the course  of immunizat ion 
a re  not found in the thymus requ i res  c lo se r  examinat ion.  

The object  of this invest igat ion was to study the total  cell  count of  the thymus in an imals  immunized 
with bac te r ia l  and v i r a l  ant igens.  

EXPERIMENTAL METHOD 

Exper imen t s  were  ca r r i ed  out on 221 guinea p igs .  The an imals  we re  divided into the foIlowing 
groups:  1) 72 animals  immunized twice at  weakly in te rva l s  subcutaneously in the r ight  hind l imb with ad-  
sorbed  t issue vaccine  agains t  t i ck-borne  encephal i t is  in doses  of 1 ml at  the f i r s t  and 2 ml a t  the second 
injection; 2) 41 guinea pigs immunized by the s ame  scheme in t raper i tonea l ly  with heated typhoid vaccine 
in a dose of 0.5 ml of a suspension containing 2 • 109 bac te r i a l  ce l l s /ml ;  3) 71 an imals  immunized with 
superna tan t  of a suspension of chick embryonic  f ib rob las t s ,  a const i tuent  of the t issue vacc ine ,  in doses  
comparab le  with group 1 and by a s i m i l a r  scheme (control  to group 1); 4) 16 animals  injected with phys io-  
logical  sal ine by the s a m e  scheme and in the s a m e  doses  as above (control  to group 2); 5) intact  an imals  
(21). Mater ia l  for  invest igat ion was taken 6 h and 1, 3, and 7 days a f t e r  each injection. Squash p r e p a r a -  
tions were  fixed in methanol and stained with a z u r e - I I - e o s i n .  Altogether  1000 cells  were  counted. B e -  
s ides  the pe rcen tages  of  the var ious  types of ce l l s ,  in the f i r s t  two groups their  absolute number ,  the num- 
b e r o f k a r y o c y t e s  was counted and the thymic index calcula ted.  The numer ica l  resu l t s  were  subjected to 
s ta t i s t i ca l  analysis  with the use  of Student 's  c r i t e r ion .  
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Fig. 1o Dynamics  of number  of var ious  cell  fo rms  in the thymus 
a f t e r  immunizat ion of guinea pigs with adsorbed t issue vaccine 
against  t i ck-borne  encephal i t is :  a) re t i cu lum cells;  b) thymo-  
blasts ;  c) med ium-s i zed  lymphocytes ;  d) cel ls  of the myeloid s e r -  
ies;  e) cel ls  of the p l a s m a  se r i e s ;  1) exper iment ;  2) control .  A r -  
row indicates injection of the vaccine;  filled c i r c l e s  r e p r e s e n t  
s ta t i s t i ca l ly  s ignif icant  changes;  empty  c i r c l e s  changes close to 
s ta t i s t i ca l ly  s ignif icant .  Absc i s sa ,  t ime a f te r  immunization;  o r -  
dinate,  pe rcen tage  of cel ls  in thymus.  
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Fig. 2. Dynamics  of number  of var ious  cell  f o rms  in the thy-  
mus a f t e r  immunizat ion  of guinea pigs with heated typhoid vae -  
cineo Legend as in Fig. Io 

EXPERIMENTAL RESULTS 

All cell forms represented in the thymus were found to respond to injection of both viral and bac- 
terial antigen (Figs. 1 and 2). Since the dynamics of the absolute number of cells as a rule coincided with 

the dynamics  of thei r  r e la t ive  pe rcen tage ,  only the l a t t e r  data were  taken into considera t ion .  

The number  of re t i cu lum cel ls  inc reased  by a s ta t i s t ica l ly  s ignif icant  degree  a f te r  the f i r s t  injection 
of both the v i ra l  and the bac te r i a l  vacc ines .  The second injection of both antigens reduced the re la t ive  
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Fig. 3. Dynamics  of thymic index 
(a) and the number  of ka ryocy tes  (b) 
and smal l  lymphocytes  (c) in the 
thymus of guinea pigs immunized 
with adsorbed t issue vaccine against  
t i ck-borne  encephal i t i s .  

percen tage  of these cei ls  to the or iginal  level o r  even a little below. 
The r e sponse  of these cei ls  to injection of physiological  saline or  
supernatant  of the f ibroblas t  suspens ions  (CEF) was much weake r ,  
although its d i rec t ion  was s i m i l a r  to that in the exper imenta l  
groups.  The macrophages  responded with an  inc rease  in their  r e l -  
ative percen tage  a f t e r  each injection of e i ther  antigen, except  the 
second injection of the vaccine  agains t  t i ck-borne  encephal i t i s .  

The number  of cel ls  of the myeloid s e r i e s  in the thymus t i s -  
sue increased  apprec iab ly  a f t e r  the injection of the antigens; the 
m a x i m u m  in the case  of typhoid vaccinat ion was observed a f te r  the 
second immunizat ion,  whereas  in the case  of vaccinat ion against  
t i ck-borne  encephal i t is  the max imum was observed a f te r  the f i r s t  
injection. Inject ion of physiological  sal ine l ikewise was followed 
by a sma l l  i nc rease  in the number  of cei ls  of the myeloid s e r i e s ,  
but this was not s ta t i s t i ca l ly  s ignif icant .  Cells of  the myeloid s e -  

r i e s  responded very  act ively  to injection of CEF cells;  by con t ra s t  with vaccinat ion against  t i ck-borne  en-  
cephal i t i s ,  in this case  a second m a x i m u m  was observed  on the third day a f t e r  the second injection of the 
antigen. 

The number  of lymphoblas ts  also changed dur ing immunizat ion.  The f i r s t  injection of typhoid v a c -  
cine led to a marked ,  s ta t i s t i ca l ly  s ignif icant  d e c r e a s e  in this p a r a m e t e r  6 h a f t e r  immunizat ion.  La te r ,  
by the end of the f i r s t  day,  i t  rose  again and was back to normal  on the third day of the exper iment .  A 
second injection of this s ame  vaccine  led to a f resh  dec rea se  in the number  of lymphoblas t s ,  and this 
change pe r s i s t ed  until the end of the period of observa t ion .  

P r i m a r y  immunizat ion with vaccine against  t i ck-borne  encephali t is  reduced the number  of lympho-  
b las t s  in the thymus for  a shor t  t ime ,  but l a t e r  the number  of these cel ls  inc reased  gradual ly .  The d y n am-  
ics of  the number  of  p ro lymphocy tes  was s i m i l a r  to that  of the lymphoblas t s .  

It  is s ignif icant  that a f te r  injection of the typhoid vaccine an inc rease  in the re la t ive  percen tage  of 
cel ls  of the p l a s m a - c e l l  s e r i e s  was observed  by the third day a f te r  each  injection of antigen, but by con-  
t r a s t ,  a f t e r  immunizat ion  with vaccine aga ins t  t i ck-borne  encephal i t i s ,  the re la t ive  percen tage  of these 
cel ls  was lower  than init ial ly.  The second wave of the response  of the p l a s m a - c e l l  s e r i e s  was evidently 
specif ic  in c h a r a c t e r ,  for  it could not be induced by the use of a nonantigenic s t imulus {injection of phys io -  
logical  sal ine) .  Nor could i t  be observed  a f t e r  repeated injection of the e x t r a c t  of CEF cel ls .  

The dynamics  of  the thymic index, the number  of ka ryocy tes ,  and the absolute number  of smal l  
lymphocytes  in guinea pigs immunized with vaccine  aga ins t  t i ck-borne  encephal i t is  is i l lus t ra ted in Fig. 3. 
Clear ly  the thymic index was higher  a f t e r  immunizat ion than init ial ly,  e spec ia l ly  in the case  of the second 
immuniza t ion .  Paradox ica l ly  the number  o f k a r y o c y t e s  and the absolute number  of sma l l  lymphocytes in 
the thymus fell s teadi ly  dur ing this per iod .  A para l l e l  invest igat ion of his tological  sect ions [1] suggests  
that  this contradic t ion can be at tr ibuted to changes in the blood volume of the organ,  and another  cont r ibu-  
tory  factor  could be edema.  

Inject ion of ex t r ac t  of CEF cel ls  in mos t  cases  led to s m a l l e r  changes in these p a r a m e t e r s ,  although 
the d i rec t ion of the changes remained  the s a m e .  

The cel l  composi t ion of the thymus thus va r i e s  r egu l a r ly  in r e sponse  to injection of both bac te r i a l  
and v i r a l  ant igens.  Consequently,  the view that the thymus r ema ins  morphologica l ly  intact  during i m m u -  
nization is p r e m a t u r e .  The re t i cu lum cel ls  of the thymus and the sma l l  lymphoeytes  respond mos t  c lea r ly ,  
but r egu l a r  changes a re  also observed  in the cel ls  of  the myeloid s e r i e s .  The di rec t ion of these changes 
is l a rge ly  dependent on the type of antigen given. This is c l e a r  f r o m  the example  of the med ium-s ized  
lymphocytes  and also of the cel ls  of the myeloid s e r i e s .  Changes observed  a f t e r  injection of the v i r a l  p r e p -  
a ra t ion  cannot be reduced s imply  to the r e sponses  evoked by injection of e x t r a c t  of CEF cei ls ,  for as a 
rule  these r e sponses  we re  weaker .  

Immunizat ion  with di f ferent  antigens thus leads to the development  of complex psychological  changes 
in the thymus affect ing all types of cel ls  r ep resen ted  in the organ.  Some of these changes may be non- 
speci f ic  in c h a r a c t e r ,  poss ib ly  in r e sponse  to the s t r e s s o r  action of the antigen. 
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