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Expe r imen t s  on AKR and C57BL mice  of d i f ferent  ages,  us ing expe r imen ta l  models  of t r a n s -  
plantable  Gros s  ( f i rs t  generat ion) ,  Pujman,  and spontaneous l eukemia  of AKR mice ,  showed 
that  the abil i ty of mice  to produce  humora l  antibodies is  inve r se ly  propor t iona l  to the i r  s u s -  
cept ibi l i ty  to inoculat ion of syngeneic  leukemic  ce l l s  and also to the incidence of spontaneous 
leukemia .  The d i f fe rence  in abil i ty to f o r m  an immune  r e sponse  to he tero logous  antigen w e r e  
due to the phys io logica l  p r o c e s s e s  taking p lace  in the aging o rgan i sm.  The r e su l t s  indicate 
that  a fa i lu re  of one component  of immuni ty  does not n e c e s s a r i l y  lead to an inc reased  r i s k o f  
t u m o r  deve lopment  in vivo. 
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One poss ib le  way of studying the ro le  of immuni ty  in the pathogenesis  of t u m o r  growth is a study of the 
p r inc ip les  governing tumor  development  depending on the s ta te  of humora l  and ce l lu l a r  immuni ty  agains t  the 
background of which the pathological  p r o c e s s  develops.  Labo ra to ry  an imals  of d i f ferent  age groups  provide  
a na tura l  model  fo r  the study of these  p rob l ems .  

In this inves t igat ion the deve lopment  of l eukemia  was studied in mice  with different  humora l  immune  
r e sponses  to inject ion of s h e e p ' s  red ce l l s .  Di f ferences  in abili ty to f o r m  an immune  r e sponse  to he tero logous  
antigen under  these  c i r c u m s t a n c e s  we re  due, not to any pa r t i cu l a r  e x t r e m a l  f ac to r s ,  but to physiological  p r o -  
c e s s e s  taking p lace  in the aging o rgan i sm.  

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

E x p e r i m e n t s  were  c a r r i e d  out on AKR (400) and C57BL (240) mice  of di f ferent  age groups.  P r i m a r y  G 
Gross  (f i rs t  generat ion)  and Pujman (La) t ransp lan tab le  leukemias  and spontaneous l eukemia  of AKR mice  
(Gross) w e r e  used  as the models .  The l a s t  f o r m  of l eukemia  developed spontaneously in 80-85% of c a s e s  by  
the age of 1 y e a r  in an imals  of this s t r a in  b red  by the wr i t e r s .  Leukemias  were  t ransp lan ted  by i n t r a p e r i -  
toneai  injection of 5. 105-5 �9 106 syngeneic leukemica l ly  t r a n s f o r m e d  ce l l s  into the mice .  The p r e s e n c e  of a 
t ransplan ted  and spontaneous l eukemia  in the animals  was diagnosed on the bas i s  of cl inical  fea tures ,  h e m a -  
to logical  changes,  and t h e r e s u l t s  of morphologica l  invest igat ions of the ki l led o r  dying mice.  The i r  l ife span 
and the t imes  of development  of the  d i sease  were  compared .  Abili ty of the mice  to f o r m  a humora l  immune 
r e sponse  was a s s e s s e d  f rom the number  of an t ibody-forming ce l l s  (AFCs) in the spleens of the exper imenta l  
an imals  [5] and f r o m  the height  of the s e r u m  hemolys in  t i t e r .  

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

The study of the abil i ty of intact  mice  of both s t ra ins  to give an immune  r e sponse  to inject ion of sheep ' s  
red ce l l s  showed that  with age this d iminished both in AKR mice ,  a s t r a in  highly suscept ib le  to leukemia ,  and 
C57BL mice ,  with low suscept ib i l i ty  (Table 1). 

As the r e su l t s  in Table  1 show, the d e c r e a s e  in number  of AFCs  in r e sponse  to antigenic s t imulat ion 
began in AKR mice  at the age of 8 months i .e. ,  in the p re l eukemic  per iod.  The fact  that  this phenomenon is  
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TABLE 1. Number of AFCs in AKR and C57BL Mice of Different Age Groups (calcu- 
lated per  l0  s nucleated spleen cells;  M �9 m) 

Number of AFCs in animals of different ages S=ain of mice 
2 months 4 months 6 months 8 months 10 months 12 months 

AKR 
C57BL 

1350+--83 
249+-27 

1 3 5 0 - - 1 4 8  1450 + 105 
235~ 49 

780• 115 
219---+42 

330 + 69 
272 ~ 35 63~ 9 

TABLE 2. Development of Spontaneous Leu-  
kemia in AKR Mice with Strong and Weak 
Immune Response to injection of Sheep's Red 
Cells 

Experiment No. 
Total % of 
mice dying 
from leuk- 
emia 

55 
50 
64 
57 
50 
70 
52 

% of mice dying from leuk- 
emia whose hemolysin 
level was 
~ b o v e  1:160 Below 1:160 

67 33 
62 0 
71 50 

I00 40 
75 37 
80 43 
60 4O 

independent of the initial phase of leukemia development was demonstra ted by the wr i te r s  ea r l i e r  [2]. De- 
press ion  of the h u m o r s / i m m u n e  response to sheep 's  red cells was observed la ter  in life in the C57BL mice 
(at 12 months). 

Transplantat ion of syngeneie leukemically t r ans fo rmed  cells into intact AKR and C57BL mice, with 
strong (animals aged 2 months) and weak (C57BL mice aged 12 months and AKR mice aged 9-10 months) im-  
mune response  to sheep 's  red cells revealed differences in their  survival.  Among both AKR and C57BL mice, 
the old animals,  i.e., mice with a reduced h u m o r s / r e s p o n s e  to injection of sheepTs red cells,  died f rom t r ans -  
planted leukemia at la ter  t imes.  For  instance, whereas  the survival  period of female AKR mice aged 2 months 
with t ransplanted Gross leukemia was 25 • 1.2 days in one experiment,  animals aged 9 months in the same 
experiment  died af ter  41 days (P < 0.05), and the survival  of C57BL mice with Pujman leukemia was 8 * 0.09 
days (aged 2 months) and 9 • 0.2 days (aged 12 months) respect ively  (P < 0.05). 

Frequent  repeti t ion of the experiments  in accordance with the same scheme showed high reproducibi l i ty  
of the resul ts .  In all eight ser ies  young sexually mature  animals died ea r l i e r  f rom transplanted leukemia. 
However, the survival  per iod of AKR mice with transplanted Gross  leukemia var ied considerably in different 
experiments .  This phenomenon was evidently connected with differences in the level of malignancy of the 
leukemically t r ans fo rmed  cel ls  injected into the animals,  for  a different donor of leukemia was used for  each 
ser ies .  This may also explain the differences in the survival  period of AKR and C57BL mice with t r ans -  
plantable syngeneic leukemias.  

The dec rease  with age in the ability of AKR and C57BL mice to give a humora l  immune response  to 
heterologous antigen thus coincided with the i r  increased res i s tance  to transplantat ion of syngeneic Gross  
and Pujman leukemias.  

Results  of a s imi la r  cha rac t e r  s/so were obtained by the use of Gross  spontaneous leukemia as the 
model. These experiments  showed (Table 2) that mice retaining higher ability to give a humora l  immune r e -  
sponse to heterologous antigen until the preleukemic age died f rom spontaneous leukemia sooner  and in a 
higher  percentage of cases  (period of observat ions up to 10 months inclusive). In all seven se r ies  of this ex-  
periment ,  pe r fo rmed  at different t imes on an adequate number  of animals, the differences in the incidence 
of spontaneous leukemia among mice with strong and weak humoral  immune response  were stat is t ical ly s ig-  
nificant. 

The rec ip roca l  relationship thus revealed between the ability of AKR and C57BL mice to produce hu-  
mora l  antibodies and their  susceptibi l i ty to t ransplantat ion of syngeneic leukemically t r ans fo rmed  cells and 

1363 



L I T E R A T U R E  C I T E D  

l o  

2. 

3 ,  ~ 

4. 
5. 
6. 
7. 

a l so  the incidence of spontaneous l eukemia  among them is  evidence that  fa i lu re  of one component  of immuni ty  
does  not a lways lead to an i nc rea sed  r i s k  of t umor  development  in vivo. The r e su l t s  of these  expe r imen t s  a re  
in h a r m o n y  with the view that  re la t ions  between immuni ty  and ca rc inogenes i s  a r e  complex  and not a lways 
cons i s ten t  in c h a r a c t e r  [1, 3, 4, 6, 7]. 
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The poss ib i l i ty  of r o s e t t e  fo rma t ion  by ce l l s  binding antibodies synthes ized  in v i t ro  was  
invest igated.  Within the per iod  of the r o s e t t e - f o r m a t i o n  t e s t  at 37~ and with p ro longa-  
t ion of the incubation t ime ,  antibodies capable  of inducing the fo rmat ion  of p seudorose t t e s  
appea red  in the cu l ture  fluid. If the ro se t t e  fo rmat ion  t e s t  was p e r f o r m e d  in the cold the 
fo rma t ion  of p seudorose t t e s  in the res idue  a f t e r  cent r i fugat ion was minimal .  

KEY WORDS: r o s e t t e - f o r m i n g  cel ls ;  cytophil ic  antibodies.  

One method of detect ing the population of immunocompeten t  ce l l s  f o rmed  in r e sponse  to inject ion of an 
antigen in vivo is the r o s e t t e - f o r m a t i o n  tes t .  Exist ing methods of pe r fo rming  the t e s t  differ  f r o m  one another  
in the t ime  of incubation of the mix tu re  of lymphocytes  and red  ce l l s  and also the incubation t e m p e r a t u r e .  I t  
has  been  suggested that  at 4~ mainly  ce l l s  c a r ry ing  immunoglobulin r e c e p t o r s  on the i r  su r face  (antigen- 
recognizing cells5 a re  revea led ,  whe reas  at 37~ an t ibody-forming  cel ls  (AFCs) can also be detected,  fo r  this 
t e m p e r a t u r e  does not  p reven t  antibody synthesis  in v i t ro  [1, 4, 6]. According to Wilson et  al. [9], AFCs can 
also be detec ted  if incubation is prolonged in the cold. However,  the causes  of fo rma t ion  of more  ro se t t e s  at 
37~ o r  on prolongat ion of the incubation t ime  have not been finally elucidated.  It  may  be that some  of the 
antibodies synthes ized  during the reac t ion  a re  cytophil ic,  i .e . ,  they have the p rope r ty  of a t t achment  to ce r t a in  
cel ls ,  as a r e su l t  of which the ce l l s  become  capable  of speci f ica l ly  adsorbing antigen [3]. The pseudorose t t e s  
f o rmed  as the r e s u l t  of this p r o c e s s  can be a se r ious  obs tac le  to the use  of the r o s e t t e - f o r m a t i o n  test .  

The objec t  of this invest igat ion was to study whether  ce l l s  binding antibodies synthesized in v i t ro  can 
take pa r t  in ro se t t e  fo rma t ion  and to es tab l i sh  the opt imal  conditions for  the react ion.  

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

Male CBA mice  weighing 18-21 g, unimmunized o r  immunized  6 days be fo re  the expe r imen t s  with sh eep ' s  
red  ce l l s  (0.5 �9 109 ce l l s ,  in t raper i tonea l ly)  we re  used.  The re  were  th ree  s e r i e s  of expe r imen t s .  In s e r i e s  I 
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