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M E C H A N I S M S  OF C H A N G E S  IN W E I G H T  OF THE C E N T R A L  

L Y M P H O I D  O RGANS DURI NG A D E N O V I R U S  C A R C I N O G E N E S I S  
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Transplantation of spleen cells of CBA mice at the 25th day of the latent period of carcinogene- 
sis induced by SA7 (C8) virus into newborn syngeneic animals evoked a graft versus host reac-  
tion in them. Splenomegaly and a progressive decrease in the weight of the thymus were ob- 
served in the recipients.  Similar changes in weight of the lymphoid organs were found in ani- 
mals infected neonatally with oncogenic adenovirus SA7 (C8). The results show that adenovirus 
carcinogenesis has some manifestations of autoimmune disease. 
KEY WORDS: adenovirus; carcinogenesis, autoimmune response; graft versus host reaction; 
thymus; spleen. 

The antigenic profile of tissues undergoing malignant transformation exhibits certain regular features. 
A common factor in the dynamics of the antigen spectrum of t issues undergoing malignant change is a decrease 
in the concentration of organ-specific antigens and the accumulation of embryonic antigens associated with 
tumors [3, 6, 7]. One of the factors which determines the specific character  of the antigenic complement of 
t issues during carcinogenesis is the autoimmune response, frequently observed during carcinogenesis [4, 8]. 
The writers  have shown that in the early stages of carcinogenesis induced by simian adenovirus SAT (C8) 
lymphocytes immune to antigens of embryonic fibroblasts appear in the spleens of CAB mice [2]. 

Considering that immunologic tolerance to certain antigens is due to the functioning of particular popula- 
tions of co-called T-  and B-suppressor  cells it is logical to postulate that "injury" to these cells is the cause 
of the autoimmunity observed in the test  system [4, 5, 10]. An expected manifestation of the abolition of the 
suppressive function may be the increased proliferative activity of a certain population of lymphocytes. 

In the present investigation, in order  to detect lymphocytes with increased proliferative powers, spleen 
cells were transplanted from CBA mice in the latent period of carcinogenesis into syngeneic newborn recip-  
ients. 
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TABLE 1. Weight Index of Thymus and Spleen of CBA Mice a f t e r  Syngeneic T r a n s -  
plantat ion of Splenocytes f r o m  Mice during Latent  Pe r i od  of Adenovirus  Carc inogenes i s  

Index 25th day of [ Normal I Control (intact 
latent period [ P splenocytes ] P animals) v 

S]~lenic 

Thy m us 

5,64_4-0,7 
(n=4) 

4,04_0,7 
(n=4) 

3,71+0,3 <0,05 
(n=5) 

4,88-4-0,7 <0,05 
(n =4) 

3,72-4-0,4 <0,05 
(n =5) 

6,21+0,83 <0,01 
(n=6) 

TABLE 2. Dynamics  of  Weight of Thymus 
and Spleen of CBA Mice in Latent  Per iod of 
Carc inogenes i s  

Time of 
experiment 

i 

10th day of latent 
period 

25th da~/ of latent 
perioa 

Intact animals 

Splenic I Thymus index P index 

<0,051 4,9=[=0,3 
(n=12) 

5,02__.0,4 
(n=12) 

3,72__.0,4 
Ca=5) 

5,4+0,6 
(n=13) 

6,24+0,83 
(n=6) 

<0,05 

EXPERIMENTAL METHOD 

Experiments were carried out on CBA mice of different ages. Simian adenovirus SA7 (C8) was used in a 
Citer of 10 -4 eytopathogenic units/0.1 ml, after serial passage in the writers' laboratory through green guenon 
kidney cells. Spleen cells from CBA mice aged 25 days, infected on the first day of life with SA7 (C8) virus, 
were used as donor cells for transplantation into newborn syngeneic recipients in a dose of 9 x 106 cells per 
animal. The effect of transplantation of spleen cells into the newborn recipients was assessed as the thymus 
index and splenic index on the 10th day of life. The weight of the lymphoid organs was determined by the form- 

ula weight of organ × 1000.The dynamics of the weight of the lymphoid organs was determined as the index of these 
body weight 

organs in the early stages of carcinogenesis induced in CBA mice by simian adenovirus SA7 (C8), administered 
to them on the first day of life. The results were subjected to statistical analysis by St~dentls t-test. 

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

The data in Table 1 show that  t ransplanta t ion  of spleen cel ls  into newborn syngeneic  rec ip ien ts  f r o m  
an imals  at the 25th day of the la tent  per iod of ca rc inogenes i s  induced by s imian  adenovirus  SA7 (C8) led to a 
marked  change in the weight of  the i r  lymphoid organs .  In animals  rece iv ing  mouse  splenocyCes during the 
la tent  per iod the splenic index was cons iderably  inc reased .  After  inject ion of splenocytes  f r o m  no rma l  25-day-  
old animals  the splenic index was unchanged. 

The di f ference  in the effect  of  t ransplanta t ion  of splenocytes  f rom animals  in the latent  period of ca rc ino-  
genes is  induced by SAT (C8) v i rus  and cei ls  of n o r m a l  an imals  of the s ame  age was evidently connected with a 
change in the p ro l i f e ra t ive  powers  of  t ransplan ted  ceils .  The expe r imen t s  showed that by the 25th day of the 
la tent  per iod a population of lymphocytes  with inc reased  p ro l i f e ra t ive  act ivi ty  appeared  in the spleens  of  the 
CBA mice  by the 25th day of the latent  period.  This is  conf i rmed also by the fact  that  in animals  at the 25th 
day of the latent  period of ca rc inogenes i s  (Table 2) the splenic index also was inc reased .  Ve ry  probably  the 
i n c r e a s e d  p ro l i f e ra t ive  powers  of these  cel ls ,  re f lec ted  in the inc reased  splenic index, were  maintained af ter  
t ransplanta t ion  into no rma l  syngeneic  rec ip ien t s ,  as demons t ra t ed  by an i nc rea se  in the i r  splenic  index. 

One of the genera l  r e su l t s  of in te rac t ion  between oncovi rus  and cell  is  i nc reased  synthes is  of ce l lu lar  
DNA and inc rea sed  mitot ic  act iv i ty  [1 ]. The phenomenon of the i n c r e a s e  in the splenic  index obse rved  in the 
p r e sen t  expe r imen t s  was perhaps  due to this mechan ism.  At the s ame  t ime ,  consider ing that  by the 25th day 
of the latent  per iod cei ls  speci f ica l ly  adsorbed on a monolayer  of  syngeneic  embryonic  f ibroblas ts  appear  in 
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the spleens of CBA mice, changes in the weight of the lymphoid organs observed in the present experiments can 
perhaps be explained by immunological mechanisms. This hypothesis is supported by certain features of the 
phenomenon observed, resembling the graft versus host reaction. As Tables 1 and 2 show, the increase in the 
splenic index was accompanied by a progressive decrease in the weight of the thymus; the sum of the indices 
of the thymus and spleen in these experiments,  moreover,  was constant [9]. The impression is gained that in 
this test  system there is a nredistribution" of activities of the thymus and spleen. 

The characterist ic dynamics of the weight of the lymphoid organs observed in CBA mice when infected 
with oncogenie simian adenovirus during the first  day of life (Table 2) was partly due, it seems, to a change in 
the activity of their spleen ceils, for when these cells were transplanted into normal syngeneic newborn re-  
cipients similar results  were observed: an increase in the splenic index accompanied by a progressive de- 
crease in the index of the thymus. The discovery of cells specifically adsorbed on a monolayer of embryonic 
fibroblasts and also of cells capable, when transplanted into a syngeneic system, of inducing phenomena re -  
sembling the graft versus host reaction in newborn animals in the spleens of CBA mice infected with SA7 (C8) 
virus, indicates that even in the ear ly  stages of carcinogenesis an autoimmune response is formed, evidently 
by induction by the direct action of the virus on the immunocompetent system. 
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M E C H A N I S M  OF THE I N H I B I T O R Y  E F F E C T  OF BCG V A C C I N E  

ON S P E C I F I C  A N T I T U M O R  I M M U N I T Y  IN SYRIAN H A M S T E R S  
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The duration of the inhibitory effect of BCG vaccine on antitumor immunity induced by SV 40 
virus in Syrian hamsters  and the possibility of restor ing immunity after vaccination were in- 
vestigated. Specific resis tance in animals immunized with SV 40 virus and then inoculated 
with BCG remained inhibited for 1 year  after vaccination. A further injection of SV 40 virus 
into hamsters  previously subjected to combined immunization reinduced specific immunity in 
the animals to tumors.  The results show that the phenomenon of abolition of specific anti- 
tumor resistance by BCG vaccine is probably cellular in nature. 
KEY WORDS: BCG vaccine; SV 40 virus; antitumor resistance.  

A role of increasing importance in experimental studies of immunoprophylaxis and immunotherapy of 
tumors by means of systemic adjuvants (BCG, etc.) isbeingplayed by tests of combined specific immunization 
and nonspecific immunostimulation. Investigations in the wri ter ' s  laboratory have shown that injection of BCG 

Laboratory of Immunology of Tumors, Oncologic Scientific Center, Academy of Medical Sciences of the 
USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences of the USSR L. M. Shabad.) 
Translated from Byulleten' ]~ksperimental'noi Biologii i Meditsiny, Vol. 86, No. 9. pp. 358-360, September, 
1978. Original article submitted December 26, 1977. 

1238 0007-4888/78/8609-1238 $07.50 © 1979 Plenum Publishing Corporation 


