
L O C A L  R E A C T I O N S  TO F R E U N D V S  C O M P L E T E  

A D J U V A N T  IN M I C E  OF  H I G H  

AND L O W - C A N C E R  L I N E S  A T  D I F F E R E N T  A G E S  

A.  I .  V o l e g o v  UDC 616-006-092.9-097-031.84 

Investigation of the magnitude of local reactions in mice to Freund T s complete adjuvant showed that 
in mice of low-cancer  line C57BL react ions af ter  2, 12, and 20 days were more marked than in mice of the 
h igh-cancer  lines C3H, C3HA, and BALB. Results  were also obtained indicating that the react ivi ty appara -  
tus responsible for the local react ion to Freund Ts complete adjuvant, especially for the second phase of its 
course,  matures  in low-cancer  lines of mice ear l ie r  in the course  of development than in h igh-cancer  lines. 

Considerable importance is attached to the state of immunologic react ivi ty of the host in the patho-  
genesis of tumors,  and many invest igators  pay par t icular  attention to the so-cal led cel lular  immunity 
[3-6, 8-101 . 

It may be asked Whether react ions taking place with the participation of cells  can serve as a c r i te r ion  
of initial res is tance  to the development of tumors .  This c lass  of react ions includes, for example, al lergic 
react ions of delayed type to cer tain antigens (tuberculin, tularin, etc.), and react ions to Freund ' s  complete 
adjuvant and to various other complete and incomplete antigens. 

In the present  investigation local react ions  to FreundTs complete adjuvant were studied in mice dif-  
fering in their  initial res i s tance  to tumor development, at different age periods.  

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

Experiments were ca r r i ed  out on 42 mice belonging to lines C57BL, with high res i s tance  to the devel-  
opment of spontaneous tumors,  and C3H, C3HA, and BALB, susceptible to spontaneous m a m m a r y  gland 
carc inoma.  

Experiments  to study the special features of local react ions to Freund ' s  complete adjuvant were  
car r ied  out on mice of three age groups:  1 month, 2 months, and 10 months. 

Freund ' s  complete adjuvant was prepared  by the method descr ibed previously [1]. It was injected 
into the plantar pads of the forel imbs or of one of the hind limbs in a dose of 0.04 ml. The severi ty  of the 
local reaction to the adjuvant was assessed  af ter  2, 12, and 20 days. 

Four  degrees  of sever i ty  of the react ions were distinguished: I) e rythema of the plantar  pad and 
part  of the medial surface of the leg; II) e rythema of the plantar pad and of the whole leg, with c lear ly  de-  
fined edema, thus increasing the volume of the paw by approximately 1.5 t imes;  III) an increase  in the 
volume of the limb by 2-2 .5  t imes;  IV) limb volume increased by 20 t imes or more.  The increase  in vol-  
ume of the limb was estimated f rom the difference in the volume of fluid displaced f rom a measur ing glass 
when the intact limb and the limb into which the adjuvant had been injected were immersed  in turn in the 
glass up to the knee joint. 

Statistical analysis  of the resul ts  was ca r r i ed  out by methods recommended by Oivin [2]~ 

Pathophysiological Laboratory,  P. A. Gertsen Moscow Oncologic Research  Institute. (Presented by 
Academician of the Medical Sciences of the USSR P. F. Zdrodovskii .)  Translated f rom Byulleten, ]~ksperi- 
mental,noi Biologii i Meditsiny, Vol. 70, No. 7, pp. 85-87, July, 1970. Original ar t ic le  submitted 
December  29, 1969. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 Test 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the puDlisher for $15.00. 

808 



TABLE I. Reaction to Freund, s Complete Adjuvant in Mice of Dif- 

ferent Lines (M=~m) 

8 

10 

Time of reaction (in days) 

2--3 P 12 ~0 P 

g57BL 
C3H 
BALB 

18 0,9_• 
19 0,1• 
6 0,0+- 0,00 

;57BL t28 
C3H i18 
BALB 7 
C3HA 5 

. 7 , ,  :'i C3H 14 
BALB 
C3HA 

2,22• 0,15 
1,4• 
1,5+- 0,23 
1,4• 

3,3+- 0,05 
1,6-----0,11 
1,8+-0,47 
3,3--+0,42 

<0,001 
<0,001 

<0,00l 
<0,019 
<0,01 

<0,001 
<0,001 
<0,05 

1,9• 
0,4+_ 1 
0,7+-0,15 

2,6• 
1,4• 0,27 
1,3-0,43 
1,4• 

3,1_+0,23 
1,7• 
1,3• 0,42 
2,5• 

< 0,001 
<0,00l 

<0,001 
< 0,02 
<0,001 

<0,001 
<0,01 
<0,05 

2,6+- 0,33 
0,4+_ 0.35 
0,5+_ 0,05 

3,4~0,16 
1,4+- 0,63 
0,6+-0,31 
1,1_--_0,10 

3,3+- 0,t7 
1,2+- 0,07 
1,8__+ 0,35 
1,6+- 0,20 

< O,OOI 
< 0,05 

<0,00~ 
<0,001 
<0,001 

< 0,001 
< 0,02 
< 0,001 

EXPERIMENTAL RESULTS 

After injection of Freund, s complete adjuvant into animals aged I month the reaction was absent on 

the second day in most C3H and BALB mice, and was slight in the C57BL mice; later (12-20 days) it was 

well-defined in the C57BL mice and slight in C3H and BALB mice. The differences in the course of the 

local reaction to Freund, s complete adjuvant between C57BL mice and the other lines specified above were 
statistically significant at both early and late periods (Table 1). 

These results are in agreement with those obtained by Japanese workers [7], who investigated the 
course of the local reaction to Freund's complete adjuvant over a period time in rats and distinguished a 

first phase of this reaction (before 8 days) and a second phase (after 8 days). 

In the mice of all these lines at the age of 2 months the first and second phases of the reaction to 

Freund's adjuvant were well-marked, but in C57BL mice the intensity of the reaction, especially of its sec- 

ond phase, was much greater. The differences between the magnitudes of the reactions in C57BL mice 
compared with C3H, C3HA, and BALB mice were statistically significant (Table i). 

Similar results were obtained in mice aged 10 months. 

The fact will be noted that with an increase in age of the mice of all lines, the intensity of the local 

reaction to Freund, s complete adjuvant also increased, although it was much less marked in the C57BL 
mice than in mice of the high-cancer lines. 

These results show that during development of the organism the formation of systems responsible 
for the first and, in particular, the second phase of the reaction to Freund, s complete adjuvant, when in- 

jected into the plantar pad, takes place more slowly in mice of high-cancer lines than in those of low-can- 

cer lines. In mice of the low-cancer line C57BL, belonging to the first age group (I month), the differences 

between the intensities of the first and second phases of the reaction to the adjuvant were statistically sig- 

nificant (P < 0.02). The writer is inclined to explain this fact by the earlier maturation of the mechanisms 
of reactivity responsible for the second phase of the reaction compared with the mechanisms of reactivity 
responsible for the first phase. 

In mice of low-cancer lines these differences were less marked and were not statistically significant. 
Furthermore, in mice of high-cancer lines the immunologic apparatus responsible for the local reaction 

to Freund, s complete adjuvant (especially its second phase) does not in general reach the same level of de- 
velopment as in C 57BL mice. Evidently in mice resistant to tumor development there are greater poten- 

tial opportunities [or the realization of immunologic reactions involving the participation of cells than in 
mice with low resistance. 
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