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E x p e r i m e n t s  on CBA mice  showed that adult  an imals  injected in t ravenous ly  with BCG myco-  
b a c t e r i a  in a dose of 2 mg 12 months af te r  thymectomy died within 2.5 months f rom d i s s e m -  
inated BCG infection agains t  the background of de p r e s s i on  of hype r sens i t i v i t y  of delayed type. 
Mice undergoing a mock opera t ion  developed the o rd ina ry  BCG vaccinat ion p r o c e s s .  
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After  thymectomy in adult an imals  abi l i ty  to give an immune re sponse ,  main ly  ce l lu l a r ,  is d is turbed.  
However, this  phenomenon is not mani fes ted  at once, but only af te r  a f a i r ly  long per iod of t ime,  for the T ce i l s  
in the p e r i p h e r a l  lymphoid organs  continue to p e r f o r m  the i r  functions [6, 71. It is only a f te r  exhaust ion of this  
pool that the animal  comes  to r e s e m b l e  the neonata l ly  thymec tomized  an imal  [ 1]. 

The w r i t e r s '  p rev ious  inves t iga t ions  [ 1] showed that abi l i ty  to develop hyper sens i t iv i ty  of delayed type 
(HDT) was d is turbed  and r e s i s t a n c e  to infection with tube rcu los i s  was lowered in adult  CBA mice 8-12 months 
a f te r  thymectomy.  

In this  inves t iga t ion  the effect of thymectomy in adult  an imals  on the cour se  of the vaccinat ion p r o c e s s  
a f te r  immuniza t ion  with BCG was studied.  

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

CBA mice  underwent thymectomy at the age of 2 months by the method desc r ibed  e a r l i e r  [3] .  Twelve 
months af te r  the opera t ion  the mice  (and, at the s ame  t ime,  control  an ima l s  undergoing a mock operat ion) 
were  given an in t ravenous  inject ion of 2 nag BCG vaccine.  One month af te r  infection 10 mice  of each group 
were  tubercul in  tes ted  (0.05 ml of Koch 's  old tubercul in  was injected into the left hind foot pad and the r eac t ion  
was read  af te r  24 h, when thickening of the foot pad was a s s e s s e d ) .  The r eac t ion  was cons ide red  to be pos i t ive  
if the thickening was at l eas t  0.15 mm. As a cont ro l ,  phys io logica l  sa l ine  was injected at the same t ime into 
the r ight  hind foot pad (the method is de sc r ibed  in m o r e  de ta i l  by Crowle [ 5]). T i l e r s  of c i r cu la t ing  ant ibodies  
were  de te rmined  by Boyden 's  pas s ive  hemagglut inat ion tes t  (PHT), with at l eas t  five mice  in each group. The 
h i s to log ica l  changes in immunocompeten t  organs  and in the lungs and the su rv iva l  r a t e  of the mice  in each 
group also were  studied.  

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

As was shown p rev ious ly  [ 1], ma rked  depopulat ion of the thymus-dependen t  zones of the sp leen  and lymph 
nodes and the r ep l en i shmen t  of these  zones with mac rophaga l  c e i l s  were  observed  in the mice  8-12 months 
a f te r  thymectomy.  One month a f te r  inject ion of BCG m y c o b a c t e r i a  into the thymec tomized  mice  {by con t r a s t  
with the intact  vaccinated an imals ) ,  s igns of ac t ivat ion of lymphocytes  were  absent  in the thymus-dependent  
zones.  Meanwhile,  many more  spec i f ic  ep i t he l i o id - ee l l  g ranu lomas  were  found in the spleen,  lymph nodes,  
and lungs of these  an imals  than of vaccinated mice  undergoing the mock opera t ion .  
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Analys i s  of the tubercul in  t e s t s  showed that the HDT revea led  by them was d e p r e s s e d  in the thymecto-  
mized mice  compared  with those undergoing the mock operat ion.  The reac t ion  was posi t ive  in 9 of the 10 
mice  undergoing the mock opera t ion  {mean ra t ing  of the tes t s  0.255 =e 0.053) but in only 2 of the 10 thymec-  
tomized m i c e  {mean ra t ing  of the t e s t s  0.095 ~: 0.019; P < 0.01). The PHT revea led  ant ibodies  in the thymec-  
tomized mice  in r a t h e r  lower  t i t e r s  than in those undergoing the mock opera t ion  but the d i f ference  between 
them was not s t a t i s t i c a l l y  s igni f icant  (P > 0.05). 

In the cour se  of the 2.5 months a f te r  inject ion of BCG m y c o b a c t e r i a  9 of the 10 thymectomized  mice  
died (mainly within the in te rva l  1.5-2.5 months) ,  whereas  only one mouse undergoing the mock opera t ion  died 
before  2.5 months.  AIarked d i s semina t ion  of spec i f ic  granulat ion t i ssue  was found in the lymph nodes,  spleen,  
and lungs of the thymectomized  mice  that d ied.  

Th i r t een  mice  undergoing the mock opera t ion  12 months p rev ious ly  were  infected 2.5 months af te r  BCG 
vaccinat ion  with a v i ru lent  cu l tu re  of Mycobac te r ium tube rcu los i s  s t r a in  H37RV in a dose of 0.1 mg i n t r a v e -  
n o u s l y ( s i m u l t a n e o u s l y w i t h l 5  intact  mice  of the same age). Of the 15 intact  mice  14 died dur ing the 27 days 
a f te r  infection. By that t ime only two of the mice  vaccinated  with BCG had died. Consequently,  the changes 
r evea led  by these expe r imen t s  were  not connected with the inabi l i ty  of the old mice  to develop pos tvacc ina t ion  
immuni ty  agains t  t ube rcu los i s .  

Intravenous inject ion of BCG vaccine in a dose of 2 rag, which causes  the development  of a vaccinat ion 
p r o c e s s  in intact  an imals  and s t imula te s  immuni ty  agains t  t ube rcu los i s  [2] ,  in adult mice  th3"mectomized 
12 months before  vaccinat ion thus leads  to the development  of a d i s semina ted  p r o c e s s  and death. It will  be 
noted that the casea t ion  component c h a r a c t e r i s t i c  of t u b e r c u l o s i s  caused by vi rulent  m y o b a c t e r i a  did not de-  
velop in this case .  It was a lso  found that  in these an imals  the HDT revea led  by tubercul in  t e s t s  is also de -  
p r e s s e d .  In o ther  inves t iga t ions  on adult thymec tomized ,  i r r a d i a t e d  mice ,  whose bone m a r r o w  was r e s t o r e d  
it has been shown that d i s semina t ion  of m y c o b a e t e r i a  is intensif ied in such an imals  and lethal  BCG infection 
develops  [4].  

A s i m i l a r  course  of infection is also observed  in BCG-vaccinated  ch i ldren  with immunodef ie ient  s t a tes ,  
main ly  with ap ias ia  of the thymus. The inves t iga t ions  desc r ibed  above thus conf i rm that the thymus plays  an 
e s sen t i a l  ro le  in r e s i s t a n c e  to infect ions in adults  a lso ,  and that the development  of s e r ious  compl ica t ions  
af te r  vaccinat ion with live vacc ines  (espec ia l ly  BCG) may,  in some ca se s ,  be a s soc ia t ed  with defect ive function 
of the thymus. 
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