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Tumors  were  induced in ra ts  with 20-methylcholanthrene.  P re l imina ry  (11-13 days before-  
hand) injection of Mycobacter ium tuberculosis  cel ls  in an o i l - w a t e r  emulsion into the itmg 
tissue reduced the res i s tance  of the animals to tumors .  It is postulated that this effect is 
due to intensification of autoimmune p r o c e s s e s  as a resul t  of injection of the mycobacter ia .  
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The wr i te r  previously d iscovered a dec rease  in the res i s tance  of ra ts  to chemical ly induced tumors  
following injection of  F reund ' s  complete adjuvant (FCA) subcutaneously into the footpad 10-12 days before 
adminis t rat ion of the carcinogen [1]. The active antigenic principle of s t imulators  of the FCA type is known 
to be ltilled cells of Mycobacter ium tuberculosis  or  their complete antigens. 

The object of this investigation was to study the effect of an inf lammatory p roces s  produced in the 
lungs by both killed and living cel ls  of Mycobacter ium tuberculosis  on the res i s tance  of experimental  ani- 
mals to tumors .  

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

The experiments  consis ted of three se r i es .  Series  I was ca r r i ed  out on male Wistar  ra ts  (11 control 
and 14 experimental)  and ser ies  lX on 72 noninbred male (35) and female (39) ra ts .  The experimental  ani- 
mals of se r i e s  II were divided into three groups (29, 12, and 31 animals),  so constituted that the rat io of 
males  to females was about the same in each group.  The experiments  of se r ies  IXI were car r ied  out on fe- 
male Wistar  ra ts  (29 experimental  and 22 control) .  The control  ra ts  in each se r ies  received no t reatment  
other  than injection of the carcinogen.  An inf lammatory  focus was produced in the lungs by ihjec.tion of 
M. tuberculosis  cells in the experimental  ra ts  of ser ies  I 12 days,  of se r i e s  II 13 days,  and of se r i e s  III 
11 days before  adminis t rat ion of the carcinogen.  For  this purpose the animals of the experimental  groups 
in each ser ies  received an injection of 0.04 ml of a suspension of BCG in a concentrat ion of  I mg to 0.1 ml 
of a 50% o i l - w a t e r  emulsion. In the f i r s t  two ser ies  of experiments  killed mycobac te r ia  were  used, whereas  
in se r i e s  III the organisms  were  living. The ra ts  of group 2 of se r i e s  II received an injection of the o i l -  
water  emulsion without mycobactei2a,  in the same dose and by the same method. 

The carcinogen used in all s e r i e s  of experiments  was 20-methylcholanthrene.  The compound was 
injected in t ramuscular ly  in a dose of 3 mg in 0.3 ml apricot  oil into the thigh. 

EXPERIMENTAL RESULTS 

The general  condition of the ra ts  receiving injections of M. tuberculosis  cells did not differ apprecia-  
bly f rom that of the control animals .  In the experiments  of se r ies  I, af ter  99 days tumors  appeared in one 
of 11 control rats  and in four of 14 experimental  ra ts ;  a f ter  134 days tumors  had appeared in 3 of the con- 
trol animals and 10 of the experimental  animals.  At the tinge of sacr i f ice ,  165 days af ter  injection of the 
carcinogen,  tumors  were observed in 10 ra ts  of the control  group and in all 14 ra ts  of the experimental  
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Note. Significance of d i f f e rences  calcula ted r e l a t ive  to group of an imals  t r ea t ed  with 
FCA. 

groups ,  Di f fe rences  in the num ber  of t u m o r s  appear ing in the expe r imen ta l  and control  groups  a f t e r  134 
days  were  s ta t i s t i ca l ly  significant  (P < 0.05). 

In the i r  h is tological  s t r u c t u r e  the t u m o r s  in both the expe r imen ta l  and the control  groups  were  
sp indle-ce l l  and po lymorphoce l lu l a r  s a r c o m a s .  

Data  on the development  of t um or s  in the an imals  in the expe r imen t s  of  s e r i e s  II a re  given in Tab le  1o 
Clear ly  the mos t  intensive t umor  development  occu r red ,  jus t  as in the expe r imen t  desc r ibed  above, in 
an imals  with a focus of tubercu los i s  in f lammat ion  in the lungs. In r a t s  rece iv ing  an injection of o i l - w a t e r  
emuls ion  into the lung t i s sues  (second control  group) the intensi ty of t u m o r  development  did not d i f fer  
s ignif icant ly  f r o m  that  in the f i r s t  control  group. 

Informat ion  on the dynamics  of appearance  of t umor s  in the control  and exper imen ta l  r a t s  in the 
expe r imen t s  of s e r i e s  HI (injection of living mycobac te r i a )  is  a lso given in Tab l e  1. It shows that there  
was a ma rked  d e c r e a s e  in r e s i s t a n c e  to tumor  development  in the expe r imen ta l  an imals  of this s e r i e s  also.  

E i ther  v e r y  sl ight  s c a r  changes or  foci of  encapsulated debr i s  were  p r e s e n t  in the lung t issue at the 
s i te  of inject ion of FCA in the expe r imen ta l  r a t s  of all  s e r i e s .  

A focus of tuberculous  in f lammat ion  in the lungs under  the exper imen ta l  conditions used thus had a 
s t imulat ing effect  on ca rc inogenes i s .  The  following explanation of these r e su l t s  can be suggested~ Patho-  
logical  changes in the t i s sues  a re  known to cause  the appearance  of autoantibodies against  them. It is  also 
known that s t rong  au to immune reac t ions  can a r i s e  a f te r  inject ion of t i s sue  homogenates  f rom individuals 
of the s a m e  spec ies  mixed with FCA into an imals  [4-8]. The  w r i t e r  has shown that an i nc r ea se  in the con- 
tent  of p rec ip i ta t ing  autoantibodies takes  p lace  in the ea r ly  s tages  of  the reac t ion  to injection of FCA alone 
into the footpad [2]~ An i n c r e a s e  in the content of autoantibodies under  these c i r cums t ances  also was ob- 
s e rved  during the act ion of a ca rc inogen .  According to da ta  in the l i t e r a tu re ,  when pathological  changes  
caused by M. tubercu los i s  a re  p r e s e n t  in the lungs the t i t e r  of  autoantibodies is  pa r t i cu l a r ly  high [3]~ Condi- 
tions fo r  au to immune reac t ions  a r e  also c rea ted  by injection of m y e o b a c t e r i a  suspended in oil and wate r  
into the lung. Th i s  sugges ts  that dur ing exposure  to these f ac to r s  o r  to immune  p r o c e s s e s  play an i m p o r -  
tant  role  in the m e c h a n i s m s  of the d e c r e a s e d  r e s i s t a n c e  of the body to tumor  development .  
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