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Many exper imenta l  and c l in ica l  observations have shown that  the animal  organism possesses a defini te  resis- 
tance to the onset and development  of mal ignant  neoplasms. It has also been found that  when a tumor grows in the 
human body, the resistance of the host to mal ignant  tumors, introduced by either auto-  or homotransplantat ion,  is 
modif ied [9,11,12]. It may be supposed that  in the process of development  of a tumor induced by a chemica l  car-  
cinogen, the resistance of the organism tO the carc inogenic  ac t ion of the  chemica l  agent  is also modif ied.  

The  object  of the present invest igat ion was to study the carcinogenic  effect of a carcinogenic  agent  adminis-  

tered repea ted ly  to animals  a t  different stages of development  of a tumor induced by the same carcinogen. 

A fair ly  extensive l i tera ture  re la t ing to the study of the ac t ion of carcinogenic  substances adminis tered succes- 
sively with different  t ime  intervals between the first and second administrat ion [7,8,10] and to the study of the ac t ion 
of the same carc inogenic  substance adminis tered simultaneously or at different t imes by different routes or in differ-  
ent  parts of the body [1-6,10] exists. However, no information could be discovered in the l i tera ture  re levant  to the 
study of the act ion of a carcinogen on animals  in which a tumor induced by the same carcinogen was developing. 

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

Experiments were carried out on female  a lbino rats weighing (at the beginning of the experiment)  90-100 g. 
The first tumors were induced by in jec t ing  9 ,10-d ime thy l -1 ,2 -benzan th racene  (DMBA) subcutaneously into the left  
thigh in a dose of 0.6 mg in 0.2 ml peach oil; when this dose was in jec ted ,  a sarcoma developed in 80-50~ of the 
animals .  Five or six months after  the  first in jec t ion  of the carcinogen,  the rats were subdivided into three groups. 

Group 1 included the animals  in which the tumor at  this t ime  was the size of a pea. In the rats of group 2, tumors 
of the same size were removed by surgical excision. Group 3 included animals  in which no tumors had appeared by 

the 5th month after the first in jec t ion  of the  carcinogen.  DMBA was injected subcutaneously into the right thigh of 
the rats of ai1 three groups in the same dose as at  the first inject ion.  The rats of group 4 were controls: in tac t  rats 

of the same weight rece ived  an in jec t ion  of DMBA subcutaneously into the right thigh in the same dose as the ani-  
mals of the first three groups. 

The  experiments  of series II were conducted in the same manner as those of the preceding series, but DMBA 
was in jec ted  again 10-12 months after the first inject ion.  The  tumors in the animals  (of the 1st and 2nd groups) of 
this series which appeared after the first in jec t ion  of the carcinogen were rather bigger (the size of a plum) than 
those observed in the rats in the experiments  of series I. 

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

Comparison of the results of the experiments of series I and II shoed that,  in the course of growth of the t u m o r  
in the an imal  body, the reac t iv i ty  of the an imal  to the repeated act ion of the carc inogenic  substance was modified. 
The results obtained indica ted  that  this modif icat ion of the reac t iv i ty  of the organism could be subdivided into 
two stages. 

The  first stage lasted 5- 6 months, and during i t  the second in jec t ion  of the carcinogen did not give the same 
effect  as the first. Format ion of a tumor at  the site of the second inject ion of DMBA was observed only in occasional  
cases or was absent a l together  (Tabte  1). 

The  second and subsequent period was c lear ly  apparent  in the 10th-12th month after the  first in jec t ion  of the  
carcinogen. The  second in jec t ion  of the carc inogen in this period caused the more rapid appearance  of a tumor. 
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TABLE 1. Development  of a Tumor after a Second Inject ion of a 

Carcinogen 5-6 Months after the First Inject ion 

Group of animals 

Rats with a tumor 

Rats in which the tumor was re-  
moved 9 days before re in jec t ion  

Intact  rats of the same weight 
(control) 

Number of animals  

to ta l  

8 1 

10 0 

20 11 

with a tumor 
at  the site of 
in jec t ion  of 

DMBA 

T i m e  of 
appearance  

of tumor 

8th week 

q 

23rd week 

TABLE 2. Development  of a Tumor after a Second Inject ion of a 

Carcinogen 10-12 Months after the First Inject ion 

Group of animals 

Rats with a tumor 
Rats in which the tumor was re-  

moved 9 days before re in jec t ion  

Intact  rats of the same weight 
(control) 

Number of animals 

with a tumor 
at  the si te of 

to ta l  in jec t ion  of 

DMBA 

12 6 

11 8 

20 11 

T i m e  of 
appearance 
of tumor 

8th week 

8th week 

18th week 

A tumor appeared at the site of the second in jec t ion  twice  as fast as after  the first in jec t ion  of the carcinogen in the 
control animals  (Table  2). In both the first and the second periods, the change in the reac t iv i ty  was unconnected 

with the presence or absence of a tumor at  the moment of the second in jec t ion  of the carcinogen; the effect  from 

the second inject ion of the carcinogen was ident ica l  quant i ta t ively  and almost ident ica l  qua l i ta t ive ly  whether the 

tumor was st i l i  there or whether i t  had been removed. 

Consequently, the decis ive factor in the modif icat ion of the reac t iv i ty  of the organism toward the second in-  

jec t ion  of the carc inogen was not the inf luence of the tumor at that  part icular  moment ,  but the changes arising in 
the organism in the  process of growth of the tumor. 

Nothing is known of the nature of the mechanisms lying at  the basis of the changes in the reac t iv i ty  of rats to 
the repeated adminis t ra t ion of a carcinogenic  agent  when a tumor had been present for a long t ime:  it  is uncertain 
whether this ac t ion  is exhibi ted against  the ac t ion  of the carcinogen i tself  or against  the subsequent stage of the for- 
mat ion and development  of the tumor. It is st i l l  not clear  whether this modif ica t ion  is specif ic  in character,  i .e . ,  
whether the change in the reac t iv i ty  of the organism toward the repeated act ion of a carcinogenic  agent  is se lect ive  

in relat ion to that  par t icular  carcinogen. 
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