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P r e l i m i n a r y  inject ion of t umor  ex t rac t  into newborn mice  leads to acce le ra t ion  of growth of 
hepa toma 22a but in adult an imals  it gives an immunizing effect.  These  d i f ferences  a r e  ev-  
idently connected With changes in the immunologic  r esponse  to the tumor ,  for  when the dy- 
namics  of ce l lu la r  immuni ty  were  studied, judging f rom the inhibition of migra t ion  of m a c r o -  
phages ,  the lymphocytes  of mice  into which antigen was injected in the adult per iod only pos -  
s e s sed  the abil i ty to inhibit migra t ion  of the macrophages  cons iderably .  
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According to data in the l i t e r a tu re  newborn an imals  a re  m o r e  sens i t ive  to the action of carc inogenic  
substances  [4, 5, 7] and oncogenic v i ruses  [8]. This  is probablydue to ce r t a in  dist inguishing fea tures  of the 
immune s y s t e m  in the newborn [1]. Exper iments  by Ha[ek  et alo [2] using benzpyrene- induced  t u m o r s ,  
showed that injection of t umor  antigens into mice  in the neonatal  pe r iod  weakens immuni ty  to the same  tu- 
m o r  in mice  in the adult s ta te .  However ,  the authors  cited did not study whether  this was connected with 
changes in the immunologic r esponse  of the animal  to the tumor .  

In the invest igat ion descr ibed  below a compara t ive  study was made of the ra tes  of growth of the tu- 
m o r  and the dymanies  of immunologic  r e sponses  in an imals  rece iv ing  an injection of t umor  ex t rac t  in the 
neonatal  or  adult per iod .  

EXPERIMENTAL METHOD 

Experiments were carried out on newborn and adult C3HA mice receiving a preliminary injection of 
extract of hepatoma 22a containing 5 mg protein in 1 ml~ The animals were divided into 3 groups with 30 
mice in each group. The newborn mice of group i received an injection of 0.05 ml antigen on the Ist, 2nd, 
and 3rd days after birth. Adult (aged 8 weeks) mice of group 2 received 3 injectionsofthe antigen, each of 
0.5 mI, on alternate days. At the age of 10 weeks all the mice were inoculated intraperitoneally with 20,000 
hepatoma cells. Mice aged I0 weeks (group 3), into which the tumor was grafted without preliminary treat- 
ment, served as the control~ 

Later a comparative study was made of the rates of growth of the tumor in the inoculated mice. In 
addition, during growth of the hepatoma the immunologic response to the tumor was studied in mic e by the 
inhibition of macrophagal migration test as carried out by the method of Bloom et al~ [61 in Poupon's rood m 
ification [9], so that interaction between cellular and humoral factors of immunity could be investigated at 
different times after inoculation of the hepatomao In the modification used, macrophages from normal ani- 
mals, migration of which is inhibited in the presence of sensitized lymphocytes and hepatoma cells, were 
used.  
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22a in mice  a f t e r  p r e l i m -  
inary  injection of antigen in neonatal per iod  and in adult s tate:  1) antigen injected in 
neonatal  period;  2) antigen injected into adult mice;  3) without injection of antigen. 
Absc i s sa ,  days  a f t e r  inoculation of hepatoma;  ordinate ,  pe rcen tage  death of m ice .  

Fig. 2. React ion of inhibition of macrophaga l  migra t ion  in mice  a f t e r  p r e l i m i n a r y  
inject ion of t umor  ex t rac t  in neonatal  per iod and in adult s tate:  1) antigen injected in 
neonatal  period;  2) antigen injected into adult mice;  3) no antigen injected.  Absc i ssa ,  
d a y s  a f t e r  inoculation of hepa toma 22a; ordinate,  pe rcen tage  inhibition of mac rophag-  
al migra t ion .  

Per i tonea l  mac rophages  were  isolated f rom the per i tonea l  cavi ty  of intact  mice  72 h a f t e r  in t r ape r i -  

toneal injection of 2 ml  5% Difco peptone in Hanks '  Solution.- Spleens of expe r imen ta l  and control  mice  were  
used as  the source  of sens i t ized  lymphocytes .  A mix tu re  consis t ing of equal volumes (0.2 ml) of suspen-  
sions of the following cel ls  was p r e p a r e d  for  the test :  macrophages  40-106/ml, spleen cel ls  20,10g/ml, and 
tumor  ce l l s  10.10~/ml. Capi l lary  tubes (0,6 m m  in d iamete r ,  70 m m  long) were  filled with this mixture  
and then incubated at 37~ in cham be r s  with medium No. 199 containing 15% norma l  mouse  s e r u m  or  s e r u m  
of the exper imenta l  mice .  The react ion  was read a f t e r  24 h; the zones of migra t ion  of the cel ls  were  drawn 
on p a p e r  by means  of a drawing appara tus ,  cut out, and weighed. The pe rcen tage  inhibition of macrophaga l  
migra t ion  was calculated by the equation: 

Mean weight of zones of migra t ion  in expe r imen t  
P e r c e n t a g e  inhibition of mig ra t ion=  100 70 - x10070. 

Mean weight of zones of  migra t ion  in control  

Inhibition was r ega rded  as significant if  the degree  of inhibition of migra t ion  exceeded 2070 [6]. 

In o r d e r  to study changes in the immune status of the an imals  on the 10th, 20th, 30th, and 40th days 
a f t e r  inoculation of the tumor ,  groups of 3 m i c e  were  sac r i f i ced  and no fewer  than 15 cap i l l a ry  tubes were  
tes ted on each mouse .  

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

To detect  d i f ferences  in the  ra tes  of growth of the tumors  in the exper imen ta l  and control  mice  a 
c o m p a r a t i v e  study was made of the t imes  of thei r .death ,  using the tes t  of 50% mor ta l i ty  of the an imals  as 
c r i t e r ion  of the d i f fe rences .  As is c l e a r  f rom Fig. 1, the g r e a t e s t  ra te  of growth of the hepatoma was ob- 
s e rved  in mice  rece iv ing  an injection of t u m o r  ex t rac t  in the neonatal  per iod {group 1): 50% of the mice  in 
this group died by the 27th day. In the control  group (3) only 147o of the an imals  had died by this t ime,  
whereas  the mice  of group 2, receiving antigen in the adult s ta te ,  were  all a l ive.  At the t ime of 50% death 
of an imals  in the control  group (56th day) 8070 of the mice  in group 1 were  a l ready  dead, but the number  of 
d ying mice in group 2 at this t ime  did not exceed 13%. 

P r e l i m i n a r y  injection of tumor  ex t rac t  into newborn mice  thus led to acce le ra t ion  of the ra te  of 
growth of the inoculated hepatoma.  Meanwhile, injection of the tumor  ex t rac t  into adult mice  led to an i m -  
munizing effect .  

Definite d i f fe rences  were  observed  in the immunologic reac t ion  of mice  to the t umor  as ref lec ted  in 
the inhibition of macrophaga l  migra t ion  tes t s .  As Fig. 2 shows, in mice  rece iv ing  a p r e l i m i n a r y  injection 
of t u m o r  ex t rac t  in the adult  s ta te  definite inhibition of macrophaga l  migra t ion  was obse rved  (51,27o). The 
degree  of inhibition of migra t ion  depended on the ra te  of growth of the tumor:  inhibition w~S g rea te s t  on the 
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20th day a f t e r  inoculation, a f t e r  which the level  of immunologic r e sponses  of the an imals  fell somewhat .  
Spleen cel ls  f r o m  mice  into Which the antigen was injected in the neonatal  per iod not only had less  abil i ty to 
inhibit macrophaga l  migra t ion  (28.9%), but this inhibition was observed  only on the 10th day a f t e r  inoculation 
of the tumor .  The level  of inhibition o fm ac rophaga l  migra t ion  in the control ,  as Fig. 2 shows, did not e x -  
ceed 20%. Addition of the s e r u m  of mice  rece iv ing  the antigen in the neonatal  per iod to the incubation m e d i -  
urn abolished the effect  of macrophagaI  inhibition, but in the l a t e r  per iods  of growth of the t umor  the s e r u m  
actual ly  s t imulated migra t ion .  By con t ras t  to this,  the s e r u m  of mice  rece iv ing  antigen in the adult s ta te  
had no blocking act ion on the lymphocytes .  Hence, in mice  receiving t umor  ex t rac t  in the neonatal  per iod 
the immunologic r e sponse  to the tumor  was reduced,  as shown by an i nc rea se  in the ra te  of growth of hepa-  
toma  22a, by the reduced abil i ty of the lymphocytes  to inhibit macrophaga l  migra t ion,  and by the appearance  
of fac tors  blocking the action of immune lymphocytes  in the blood s t r e a m .  

These  resu l t s  a r e  not only impor tant  for  the study Of d i f ferences  in the immunologic  response  to the 
t u m o r  in mice  into which the tumors  were  injected in the neonatal  per iod and in the adult s ta te ,  but they a r e  
also of definite in te res t  in connection with the study of the role  of immunologic  to le rance  in mal ignant  
growth [3]. 
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