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After  prolonged cul ture  (3 y e a r s )  of ce l l s  obtained f rom a solid fo rm of t r ansp lan tab le  mouse  
hepa toma (XXIIa) the i r  abil i ty to synthes ize  embryonic  a - g l o b u l i n  and s e r u m  pro te ins  (al-  
bumin and t r ans f e r r i n )  was shown to be p r e s e r v e d .  Malignancy was p r e s e r v e d  3 y e a r s  a f te r  
the beginning of cul t ivat ion of the hepatoma cel ls .  Embryonic  S-g lobul in  was found in the 
s e r u m  of C3HA mice  inoculated with hepa toma XXIIa ce l l s  a f t e r  a long per iod  (3 yea r s )  in 
cul ture .  
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The abil i ty of t u m o r s  of the l ive r  to synthes ize  e m b r y o - s p e c i f i c  a - g l o b u l i n  has  been demons t ra t ed  
and it  is a fact  of g rea t  impor tance  for  the immunodiagnos is  of cance r  [1-3, 10]. Cult ivated ce l l s  of the 
a s c l t e s  f o r m  of mouse  hepa toma XXIIa in the f i r s t  weeks of cul ture  were  shown to produce embryo - spec i f i c  
a -g lobu l in ,  the synthes is  of which ceased  comple te ly  during subsequent  cult ivation,  to be renewed when the 
ce l l s  we re  inoculated in vivo [7, 9]. The study of the p r e s e n c e  of e m b r y o - s p e c i f i c  and other s e rum prote ins  
in tumor  cel ls  in cul ture  is a l so  in te res t ing  for  the antigenic mark ing  of t umor  ce l l s  in cul ture  and for  the 
descr ip t ion  of the i r  immunobiologic  p rope r t i e s .  

The object  of the p r e s e n t  invest igat ion was to study embryonic  a - g l o b u l i n  and s e r u m  prote in  (albumin 
and t r ans f e r r i n )  in ce l l s  obtained f rom the solid fo rm of mouse  hepa toma XXIIa and kept for a long per iod 
in cul ture .  

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

Cel ls  of the t r ansp lan tab le  line MG XXIIa [4], ce l l s  of a c[onal cu l tu re  obtained f rom the ce l l s  of this 
line by the method desc r ibed  in [5], and also ce l l s  of a "z igzag"  cul ture  (an explant of a t umor  growing in a 
C3HA mouse  a f t e r  inoculation with cul tured  ce l l s  of line MG XXIIa and pass ing  through 5 genera t ions  in 
them) were  used as  the objec ts  for  the study of embryonic  a -g lobu l in  and s e r u m  pro te ins .  The clonal and 
zigzag cu l tu res  were  obtained in the 3rd y e a r  of cul ture  of the hepatoma cel l s .  The p r e s e n c e  of embryonic  
a - g l o b u l i n  was a lso  de te rmined  in the s e r a  of C3HA mice  inoculated with ce l l s  of line MG XXIIa, and with 
the clonal  and zigzag cu l tu res .  The  p r e s ence  of these  p ro te ins  in the objects  studied was de te rmined  by 
immunoautorad iography  [8] and by mic roprec ip i t a t ion  in aga r  [6] with the aid of a t e s t  sys tem.  The p r e s -  
ence of synthes is  of embryon ic  a - g l o b u l i n  and of s e r u m  prote ins  (albumin and t r ans fe r r in )  by the cel l  cul-  
t u r e s  was de te rmined  by immunoautorad iography  in growth medium concent ra ted  8-10 t imes .  Embryonic  
c~-globulin was detected in the s e r a  of the mice  with t u m o r s  by mic rop rec ip i t a t i on  in agar .  The t e s t  sys -  
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Fig. 1. Determination of embryonic  a-g lobul in ,  albumin, and t r ans f e r r i n  
in growth medium of cul tures  of MG XXIIa tumor cells  by immunoauto- 
radiography:  A) detection of embryonic  a -g lobu l in  with tes t  serum for a -  
globulin; B) determinat ion of albumin by tes t  sys tem for albumin; C) de- 
terminat ion of t r ans f e r r i n  by tes t  sys tem for t rans fe r r in .  1) ant iserum of 
tes t  sys tem in dulution of 1 : 8; 2) 1 : 16; 3) 1 : 32; 4) antigen of tes t  sys tem 
in dilution of 1: 8, 5) 1 : 16, 6) 1 :32 ;  7) physiological saline; 8) growth-med- 
ium concentrated with Lifogel. 

TABLE 1. Synthesis of a - F e t o p r o t e i n ,  
Albumin and T r ans f e r r i n  by Cells of a 
Solid Form of Hepatoma XXIIa in Culture 
for Long Per iods ,  and Transplantabi l i ty  
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terns, generously provided by S. D. Perova ,*  consis ted of 
monospecif ic  rabbit  se ra  against mouse a - fe topro te in ,  a l -  
bumin, and t rans fe r r in .  

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

The presence  of synthesis  of embryo-spec i f ic  a -  
globulin in cells  of line MG XXIIa was determined in the 
19th month of cult ivation of the cells.  The resu l t s  are  
shown in Fig. 1. Clear ly  cells  of hepatoma XXIIa incul ture  
for a long t ime retained the ability to synthesis  a - f e t o p r o -  
tein. A culture of hepatoma cells  in the 19th month also 
synthesized the normal  components of the serum - albumin 
and t rans fe r r in .  In the 3rd year  of culture cel ls  of line MG 
XXIIa also continued to synthesize embryonic  ~-globul in ,  
albumin, and t rans fe r r in .  In the 3rd yea r  of cultivation 
clonal and zigzag cul tures of cells  were obtained and these o 
also retained the ability to synthesize embryonic  a -g lobu l in  
and serum protein - albumin and t rans fe r r in .  

Cells of the t ransplantable  line MG XXIIa and of the clonal and zigzag cul tures  were injected into 
C3HA mice  in doses of 102-10 s cel ls .  A 100% take was observed at the same t imes as the tumors  appear 
when a t ryps in ized  cell  suspension of hepatoma XXIIa was injected. This is evidence that mouse  hepatoma 
cells  and clonal and zigzag cul tures of this hepatoma, kept for long periods in culture,  re ta in  their  mal ig-  
nancy to a high degree.  

Data showing the continued preserva t ion  of synthesis  of a - fe topro te in ,  albumin, and t r ans f e r r i n  by 
hepatoma XXIIa cel ls  in culture and the high malignancy of these cel ls  are  given in Table 1. 

The resu l t s  of the study of embryo-spec i f ic  a -g lobu l in  in the serum of C3HA mice  inoculated with 
tumor cel ls  of line MG XX!Ia kept in culture for long periods showed that the tumor formed in mice after 
inoculation with these hepatoma cells  continued to produce embryonic  a -g lobul in .  

As a resu l t  of inoculation of BABL/c  and C57BL mice with MG XXTIa cells  tumors  grew which sub- 
sequently underwent spontaneous r eg ress ion .  During the period of growth of the tumors ,  embryo-spec i f i c  

a - g l o b u l i n  was detected in the serum of these mice  by microprec ip i ta t ion  in agar.  

*Labora tory  of Immunochemis t ry  of Tumors ,  N. F. Gamaleya Institute of Epidemiology and Microbiology. 
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The experiments thus showed that cells obtained from a solid form of transplantable mouse hepatoma 
XXIIa, kept in culture for a long period (3 years),  retained their malignancy and their ability to synthesize 
embryonic a-globulin and serum protein (albumin and transferrin). 

The authors are grateful to Professor  G. I. Abelev, to S. D. Perova, and to D. A. ElVgort for generous- 
ly providing the materials and for their help in the course of this investigation. 
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