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Freund ' s  complete adjuvant, if injected into rats  before or after administrat ion of methylcholanthrene,  
inc reases  the incidence of tumor development in the animals.  This effect is par t icular ly  marked if the ad-  
juvant is injected before adminis t rat ion of the carcinogen. 

F reund ' s  complete adjuvant is a factor  with powerful immunologic action: it considerably increases  
antibody production in response to injected antigens, and promotes  the development of autoimmune and 
autoallergie p rocesses  in the body. Recently cases of the use of adjuvants of this type in clinical prac t ice  
have been described,  especial ly in the t rea tment  of malignant neoplasms [4, 6, 7]. 

This use of adjuvants of the Freund type in clinical pract ice  and on a wide scale in experimental  on-  
cology has ra i sed  the question of how these substances by themselves,  without any additional immunologic 
procedure ,  affect tumor  development. Investigations along these lines are  also of theoret ical  interest ,  for 
they help to elucidate the role of autoimmune and autoallergic changes in react ivi ty  of the body in general  
changes in its res i s tance  to the development and growth of tumors .  

The object of this investigation was to determine how Freund ' s  complete adjuvant affects the res i s t ance  
of the body to the action of a chemical carcinogen.  

E X P E R I M E N T A L  METHOD 

Experiments  were ca r r i ed  out on 59 female Wistar  ra ts  aged 8 months. There were two se r ies  of 
experiments:  in se r ies  I 12 rats  received Freund ' s  complete adjuvant 10 days before adminis t ra t ion of the 
carcinogen and 17 rats  received the adjuvant 10 days after  administrat ion of the carcinogen; 12 animals 
(control) rece ived  the carcinogen only. 

The experiments  of ser ies  II differed f rom the f i rs t  ser ies  in being conducted on animals vaccinated 
with BCG. The rats  were vaccinated by intraperi toneal  injection of 5 mg of living vaccine 3.5 months before 
adminis t rat ion of the carcinogen.  Of the 18 animals in this ser ies ,  half received Freund ' s  complete adjuvant 
before  injection of the carcinogen and half after  its injection. In the experiments  of ser ies  II the adjuvant 
was injected at the same t imes as in se r ies  I. The idea behind the experiments  on vaccinated animals was 
to determine how specific sensit ization to F reund ' s  complete adjuvant is ref lected in the res i s tance  of the 
body to tumor  development. Freund ' s  complete adjuvant was m a d e  up in the proport ion of 10 mg killed 
tubercle bacilli  to 1 ml 50% water-oi l  emulsion (mineral off was used). A single injection of 0.03 rnl of 
the emulsion was given subcutaneously into the left hind limb. Methylcholanthrene, dissolved in apr icot  oil 
(10 mg/ml) ,  was used as the carcinogen and was injected subcutaneously into the left thigh in a dose of 1.5 
rag/100 g body weight. The resul ts  were subjected to stat ist ical  analysis .  
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Fig. 1. Effect of Freund ' s  complete adjuvant 
on development of tumors  in rats :  A) exper i -  
ments of se r i e s  I; B) experiments  of ser ies  
II. Ordinate, proport ion of total number of 
ra ts  developing tumors ;  1) control;  2 and 4) 
adjuvant injected 10 days before admin i s t ra -  
tion of carcinogen; 3 and 5) adjuvant injected 
10 days after  adminis t ra t ion of carcinogen. 
Black columns show number of tumors  af ter  
4 months; unshaded columns number after  
5 months. 

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

On the 13th day after injection of Freund ' s  complete 
adjuvant 13 of the 29 unvaccinated and 8 of the ]8 vaccinated 
animals developed polyarthri t is ,  Joe., the relat ive p ropo r -  
tion of cases was about the same.  

It is c lear  f rom Fig. 1 that Freund ' s  complete adjuvant 
facilitated tumor  development, especial ly if given 10 days 
before injection of the carcinogen.  

For  instance, of the 12 rats  in ser ies  I which received 
Freund ' s  complete adjuvant at these t imes,  5 developed 
tumors  af ter  4 months, and all 12 animals did so after  5 
months. In se r ies  IT, of 9 vaccinated rats  subjected to the 
same treatment ,  5 developed tumors  after  4 months and 6 
animals did so af ter  5 months. By contrast ,  in the control 
group of animals the number of tumors  appearing after  
these times was much smal le r ;  after 4 months only 1 of the 
12 ra ts ,  and after  5 months 3 of the 12 rats ,  had developed 
a tumor.  

The difference between the numbers  of animals with 
tumors  in the group of ra ts  receiving Freund ' s  complete 
adjuvant 10 days before administrat ion of the carcinogen 
and the numbers  of control animals developing tumors  are  

s tat is t ical ly significant: for unvaccinated animals after 4 and 5 months , respect ive ly ,  0.05 > P < 0.01, 
and for vaccinated animals 0.02 > P < 0.05. 

In the case when Freund ' s  complete adjuvant was given 10 days after  injection of the carcinogen, an 
increase  in the number of tumors  ar is ing was observed both in the intact rats  (after 4 and 5 months tumors  
appeared in 3 and 5 of the 17 animals , respect ively) ,  and in the vaccinated animals (after 4 months no animal 
had developed a tumor,  but af ter  5 months tumors  were found in 5 of the 10 animals).  However, differences 
f rom the control were not s tat is t ical ly significant: for these same t imes,  in the intact animals 0.2 < P > 
0.5, and in the vaccinated animals 0.5 < P > 0.1. 

In the experiments  of ser ies  I and II, the latent period of tumor  development was shor te r  in animals 
receiving Freund ' s  complete adjuvant before injection of the carcinogen (138 and 138 days, respectively) 
than in animals receiving the adjuvant after  the carcinogen (153 and 149 days), and the difference was 
par t icu lar ly  marked when compared with the control animals (161 days). 

F reund ' s  complete adjuvant, if injected into the plantar pad, produces sharp changes of react ivi ty 
which lead to the development of polyar thr i t is  on about the 13th day [1-3]. Some workers  consider  that this 
polyar thr i t i s  is due to the onset of autoimmune p rocesses  in the body [5]. 

In these experiments  the highest  incidence of tumors  occur red  among those animals receiving the 
carcinogen at t imes close to the appearance of this polyarthri t is  (i.e., 10 days after administrat ion of Freund ' s  
complete adjuvant). In the w r i t e r ' s  opinion, this fact is evidence to support the view that the lowering of 
res i s tance  to tumor development observed  in these experiments is due to changes in react ivi ty facilitating 
the development of autoimmune p rocesses  in the body. 
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