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Cytotoxic and m e m b r a n e - f l u o r e s c e n c e  t e s t s  in mic romodi f i ca t ions  were  used to detect  ant i -  
bodies agains t  t umor  cel ls  in the blood of BALB/c  and C57BL mice  in autologous and i so l -  
ogous s y s t e m s .  In the blood of intact  BALB/e  and C57BL mice  these  t e s t s  r evea l ed  ant i -  
bodies agains t  autologous and isologous tumor  ce l l s  r e l e a s e d  f rom s a r c o m a s  induced in these  
mice  by methylcholanthrene .  In an autologous sy s t em the antibody level  agains t  t umor  ce l l s  
in BALB/c  mice  was lower than in an isologous sy s t em in the same  mice ,  and also lower 
than in C57BL mice  in an autologous sys t em.  The level  of these antibodies in autologous and 
isologous s y s t e m s  was the same in C57BL mice .  

Antibody fo rmat ion  is an indication of the ant i tumor  r e sponse  of an o rgan i sm.  To de te rmine  anti tu-  
m o r  antibodies in the blood of an imals  with a neoplasm the hemagglut inat ion t e s t  [13], the p r i m a r y  compo-  
nent of complement- f ixa t ion  t e s t  (C 1) [12], globulins labeled with rad ioac t ive  iodine [10], the co lony- forma-  
tion-inhibition tes t  [6], and the cytotoxic [5, 7] and m e m b r a n e - f l u o r e s c e n c e  [2, 9] t e s t s  a re  used.  

The  las t  two t e s t s  a re  pa r t i cu l a r l y  impor tant ,  for  they can detect  antibodies aga ins t  insoluble sur face  
ant igens which de te rmine  the ant i tumor  and t ransp lan ta t ion  reac t ions  of the o rgan i sm.  Admittedly,  using 
the cytotoxic t e s t  MOller [9] and Lezhneva [2] were  unable to detect  antibodies in the blood of mice  im-  
munized  with syngeneic methy lcholan threne- induced  s a r c o m a  t i ssue ,  but they found these  antibodies in the 
s e rum of mice  of var ious  s t ra ins  by  mear/s of the m e m b r a n e - f l u o r e s c e n c e  tes t .  

Lezhneva  [2] obse rved  the p r e s ence  of antibodies agains t  isologous tumor  ce l l s  by means  of the fluo- 
r e s c e n c e  tes t  in a v e r y  smal l  pe rcen tage  of s e r a  of no rma l  CC57W and CC57BR mice .  

In an autologous sys tem the p r e s en t  w r i t e r s  detected an t i tumor  antibodies in the blood s e rum of 
BALB/c  mice  during the development  of a t umor  induced by methylcholanthrene  [4, 11]. The appearance  
of an t i tumor  antibodies in the blood of the mice  was recorded  as an inc rease  in the eytotoxic (CI)and 
f luorescence  (FI) indices com pa red  with the blood s e r u m  of intact  mice .  A definite level of ant i -  
bodies agains t  t umor  cel ls  was obse rved  in the blood s e r u m  of the intact mice~ 

It  was t h e r e f o r e  decided to invest igate  the avai lable  evidence on the p r e s e n c e  of antibodies in the 
blood of no rma l  BALB/c  and C57BL mice  aga ins t  autologous and isologous tumor  cel ls .  

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

Altogether  46 BALB/c  mice  and 23 C57BL mice  were  used.  Before  inject ion of the carc inogen,  0.8 
m l  of blood was taken f rom the mice  f rom the r e t r o - o r b i t a l  s inus under  open e ther  anes thes ia ;  the s e r a  
p r e p a r e d  f rom the blood wer~ sealed in ampules ,  f rozen,  and kept a t - 5 6  ~ until use.  
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TABLE 1. Values of CI and FI in Blood Serum of Normal  BALB/c  
and C57BL Mice against  Autologous and Isologous Tumor  Cells 

Line of mice 

28 

BALB/c 18 

C57BL 

12 

CI 

0,25-'-0,03 
(0,20--0,30) 

0,35~0,02 
(0,32--0,38) 

P<O,02 

0,36-----0,01 
(0,34--0,38) 
P<O,O01 

0,37-----0,02 
(0,33--0,41) 

System 

Autologous 

Isologous 

Autologous 

Isologous 

O 

13 

l0 

FI 

0,058-4-0,009 
(0,042--0,074) 

0,078~-0,009 
(0,062--0,094) 

P<0,05 

0,074~0,002 
(0,070---0,078) 

P1<0,05 

0,072--+0,003 
(0,066--0,078) 

Note. P) significance of differences between CI and FI in blood 
serum of BALB/c  mice in autologous and isologous sys tems;  Pi) 
significance of differences between CI and FI for C57BL and BALB/c  
mice  in an autologous system.  

The tumor  cel ls  were separa ted  by t rypsinizat ion and diluted with balanced saline solution (BSS) 
consis t ing of 0.14 g CaC12, 8 g NaC1, 0.4 g KC1, 0.2 g MgSO 4. WI20,  0.06 g KH2PO4, 0.06 g Na2HPO4, 1 g 
glucose,  100,000 units penicillin and 0.1 g s t reptomycin.  

The c ytotoxic and membrane - f luo rescence  tes ts  were ca r r i ed  out in micromodif icat ions as developed 
in P r o f e s s o r  Klein 's  Labora tory  (Kar01inska Institute,  Stockholm, Sweden). Full details of the method of 
pe r fo rming  the cytotoxic tes t  were published by the wr i t e r s  previously [11]. 

F luorescence  Test.  To 2 • 105 tumor  cells  0.025 ml of the tes t  se rum was added, the mixture was 
shaken and incubated for  30 min at 37~ twice washed with 1% gelatin solution in BSS, and centrifuged for 
1-1.5 min at 5,000 rpm.  After  the addition of 0.03 ml  antimouse f luorescent  se rum the samples were in- 
cubated at 37~ for 20 min, after  which the cells  were washed twice with 1% gelatin solution in BSS and 
once in plain BSS. A drop of the cell  suspension was dried on a slide, one drop of a 50% solution of gly- 
ce ro l  in BSS was added, a covers l ip  was applied secured with paraffin wax around its edges, and the spec-  
imen was examined under the microscope  with a 90)< objective, using nonfluorescent immers ion  oil. The 
number of f luorescent  and nonfluorescent  cells was counted and the f luorescent  index calculated. 

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

It  can be concluded from the resu l t s  in Table 1 that the blood serum of intact BALB/c  and C57BL 
mice contains antibodies against  autologous and isologous tumor  cel ls .  

In an autologous sys tem CI (P < 0.001) and FI (P < 0.05) for BALB/c  mice were stat is t ical ly signifi- 
cantly lower than for C57BL mice.  In addition, in BALB/c  mice CI (P < 0.02) and FI (P < 0.05) in an autol-  
0gous sys t em were s tat is t ical ly significantly lower than in an isologous system.  

Antibodies detected with the aid of tumor cells  in the blood serum of intact mice could be those anti- 
bodies which, in Graba r ' s  opinion [1] per form the function of removing damaged cells  f rom the body. Un- 
der  the influence of methylcholanthrene it may  be that antigens identical to those formed during ord inary  
cell  death are formed on the surface of the cells.  These antibodies can also be found with the aid of tumor  
cel ls .  Fur ther ,  the antibodies detected could be antibodies against  a latent virus,  bound with the mouse 
cells  and activated by the carcinogen,  or  against an antigen induced with this virus.  The hypothesis is based 
on the observat ions  of Klein and Klein [7], who showed that antibodies against  Moloney virus are  presen t  in 
29% of intact  BALB/c  mice.  Finally, the possibi l i ty cannotbe ruled out that before adminis t ra t ionof  the c a r -  
cinogen antibodies can be detected in the blood of mice against  isoantigens left on the surface of tumor cells  
during carc inogenesis .  
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Differences  between the s t ra ins  of mice  for the antibody t i te r  in autologous sys tems  are  evidently 
connected with di f ferences  in the ability of the mice  of these s t ra ins  to produce antibodies [3], while the 
di f ferences  between the autologous and isologous sys t ems  in BALB/c  mice  are  probably due to the res idual  
he te rozygos i s  within this s t ra in  [8]. 

LITERATURE CITED 

1. P. Grabar ,  in: Clinical and Exper imenta l  Immunopathology and the Prob lem of Autoantibodies 
[Russian translat ion] ,  Moscow (1963), p. 9. 

2. O . M.  Lezhneva,  Tsi tologiya,  No. 5, 666 (1970). 
3. R . V .  Pe t rov ,  V. M. Man'ko, and I. K. Egorov,  Dokl. Akad. Nauk SSSR, 15__33, No. 3, 728 (1963). 
4. Yu. A. Umanskii ,  E. P.  Vetrova,  and M. I. Fedorovskaya,  in: Carcinogenesis ,  Methods of Diagnosis 

and T r e a t m e n t  of Tumors  [in Russian],  Kiev (1971), p. 139. 
5. E . A .  Boyse,  L. J.  Old, and E. Stockert ,  Ann. New York Acad. Sci., 93~ 574 (1962). 
6. I. Hel ls t rSm,  K. Hel ls t rSm,  and G. P i e r ce ,  Internat .  J. Cancer ,  3, 467 (1968). 
7. E. Klein and G. Klein, J.  Nat. Cancer  Inst. ,  32, 547 (1964). 
8. G. Klein, Ann. Rev. Microbiol . ,  2..~0, 223 (1966). 
9. G. M~ller,  Nature,  204 , 846 (1964). 

10. W. Mori  and Ro R. A. Coombs, Bri t .  J.  Cancer ,  2__3_3 , 622 (1969). 
11. Y. Umansky, M. I. Fedorovskaya,  E. P.  Vetrova,  et  al.,  Neoplasma (Bratis lava),  17, 491 (1970). 
12. T.  Oo Yoshida, Japo J. Exp. Med., 355, 115 (1965). 
13. T . O .  Yoshida and C. M. Southam, Jap. J.  Exp. Med., 3__3_3, 369 (1963). 

821 


