
ONCOLOGY 

T H E R M O S T A B L E  A N T I G E N S  OF M A L I G N A N T  

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

M,  S .  L o m a k t n ,  A.  S .  L a r i n ,  
a n d  I .  N .  M a i s k i i  

T U M O R S  AND N O R M A L  

UDC 616-006.04-092.9: 612.017.1 

Thermostable antigens (TA) were found by the gel precipitation test  and by immunoelectro- 
phoresis in malignant tumors of muscle t issue induced by dimethylbenzanthracene, and in the 
amniotic fluid of 8-12-day embryos and certain normal organs of adult V~istar ra ts .  Relative 
t issue specificity of these antigens was demonstrated, on the one hand, for tumors,  amniotic 
fluid, and the uterus,  and on the other hand for the lung, spleen, and serum. TA detected in 
tumors  and amniotic fluid by immunoelectrophoresis are located in the zones of ~- and ~l-  
globulins. 
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It is known that more  active [3, 5, 6] and relat ively homogeneous [1, 2, 4] biological preparations can be 
obtained by the method of temperature  fractionation. It has been shown, for instance, that the se ra  of normal 
animals can inhibit immunologic react ions in vivo and in vitro [3, 5, 6]. Heating these sera  to 100~ for 10 
rain and more increased their  immunosuppressive activity [3, 7], and in the opinion of some workers ,  this 
effect is due to the rupture  of noncovalent bonds during heating in the protein macromolecule of the serum, 
with the subsequent l iberation of its active source.  The present  wr i ters  have shown [3], that the sera  of 
normal ra ts  have two thermostable antigens (TA), which preserve  their  immunogenic and antigenic properties,  
and that one of them, located in the ~l-globulin zone, also possesses an immunosuppressive action in vitro. 

The presence of thermostable antigens in malignant tumors and normal organs of animals and also the 
immunogenic and antigenic propert ies  of some of them were studied in the present  investigation. For  com- 
parison, the anmiotic fluid of animals which, according to data in the l i terature  [9, 10], inhibits immunologic 
react ions in vitro, was used in the experiments.  

EXPERIMENTAL METHOD 

Wistar rats of both sexes and aged from 3 to 8 months were used. TA were studied in the gel precipita- 
tion tests and by immunoelectrophoresis. The protein concentration in the antigens was determined by Lowry's 
method on a spectrophotometer with wavelengths of 750 ]~. To obtain immune sera chinchilla rabbits were 
immunized 5 times intravenously, intramuscularly, and intraperitoneally, at intervals of 3-5 days, with the 
following rat antigens: whole cells of native tumors induced in rats in the thigh muscle by 9,10-dimethyl-l,2- 
benzanthracene, a saline extract of these tumors, heated to 100~ for 15 min (TTA), a homogenate of normal 
liver, amniotic fluid from 8-12-day rat embryos, and normal adult rat serum. Saline extracts from tissues 
of native induced hnnors, TTA, thigh muscle, spleen, lung, uterus, liver, kidney, intestine, brain, testes, and 
erythrocytes, and also amniotie fluid of 8-12-day embryos and normal serum were used as antigens. The 
above-mentioned tissue extracts and fluids were heated to 100~ for 2, 5, I0, and 15 rain, and some of them 
for 60-180 rain. Both native immune sera and sera concentrated by the method described in [8] were used in 
the experiments. TA of malignant tumors were concentrated by Lifogel (polyacrylamide gel for maeromolecu- 
far concentration), in accordance with the instructions of the Gelman Company (England), for 5 h in the pro- 
portion of 6 ml of extract  to 1 g absorbent. Lifogel is known to absorb substances with molecular weights of 
under 20,000. 
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TABLE i. Distribution of TA in Normal Organs, Induced Tumors, Anmiotic Fluid, and 
Normal Serum of Rats in Gel Precipitation Tests (number of precipitation lines after 48 h) 

Source of 
antigens 

Sera of rabbits immunized with 

native tumor 
No. 2 

TTA 

7 4 3 3 3  
3 0 0 0 0  

5 1 1 1 1  
4 2 2 1 1  
4 2 2 1 1  
4 I l l 1  
3 0 0 0 0  
3 0 0 0 0  
2 0 0 0 0  
2 0 0 0 0  
2 0 0 0 0  
2 0 0 0 0  

No. ii No. 7 [ No t 6 
amniotic fluid [liver homogenate Serum No. 44 

Duration of heating of antigens at IO0~ min 
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0 3  O 0  3 
3 -  
2 7 ~ 2 2  4 
0 4  1 1  3 
0 5  0 0 ~ 3  
0 5 ~ 0 0  3 
2 4  1 1 7 3  
0 4 ~ 0 0 0 6  
0 4 0 0 0 0 3  
0 3 0 0 0 0 2  
0 3 0 0 0 0 2  
0 4 0 0 0 0 2  
0 1 0 0 0 0 2  
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0 0 3  
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0 0 3  
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0 0 2  
0 0 3  
0 0 2  

.I 151101 
3 3 3 g  
I 0 0  

1 0 0  
1 0 0  
2 0 0 ~  
2 2 2 ~  
2 0 0  
2 0 0 0  
2 0 0 0  
1 0 0 0  
I 0 0 0  
0 0 0 0  

Tumor * 
Thigh muscle 
TTA* 
AF* 
Serum 
Spleen 
Lungs 
Uterus ~' 
Liver 
Kidneys 
Brain 
Testes 
Intestine 
Ery throcyteS 

�9 Extrac ts  did not form visible coagulated precipi ta tes  
more. 

0 0 0 0  
0 0 0 0  

;;;o o 
2 2 2 1  
1 1 1 |  
1 0 0 0  
0 0 0 0  
0 0 0 0  
0 3 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  

af ter  heating to 100~ for  60 rain or  

Fig.  1. Gel precipi tat ion reac t ion  between se ra  of r a b -  
bits immunized with native induced tumor  (a, b) or  with 
amniotic fluid (c, d) and r a t  antigens heated to 100~ 
a: 1) TTA, 2) l iver  (2 rain), 3) kidney (2 rain), 4) spleen 
(15 rain), 5) lungs (15 rain), 6) t es tes  (2min) ;b :  8)TTA 
(180 rain), 9) u terus  (180 min), 10) thigh muscle  (2 rain), 
11) intestine (2 rain), 12) pregnant  r a t  s e rum (180 rain), 
13) normal  r a t  se rum (180 min); c: 15) native anmiotic 
fluid, 16) kidneys (2 rain), 17) l iver  (2 rain), 18) lungs 
(2 rain), 19) spleen (2 rain), 20) thigh muscle  (2 min); 
d: 22) TTA, 23) tes tes  (2 rain), 24) intestine (2 rain), 
25) brain (2 min), 26) e ry th rocy tes  (2 rain), 27) empty.  
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Fig .  2. I m m u n o e l e c t r o p h o r e s i s  of f r ac t ion  
IV of concent ra ted  s e r u m  f r o m  rabb i t  i m -  
munized  with TTA and ant igens f r o m  TTA 
and amniot ic  fluid of r a t s .  a) TTA in well; 
b) amnio t ic  fluid heated to 100~ for  5 rain 
in well .  Concent ra ted  r abb i t  immune  
s e r u m  in gu t te rs .  

EXPERIMENTAL RESULTS 

The inves t iga t ions  by the gel p rec ip i ta t ion  t e s t s  showed that  the s e r a  of immune  rabb i t s  gave f r o m  1 to 
7 prec ip i ta t ion  bands with antigens f r o m  the sources  ment ioned above.  Fewes t  bands were  obse rved  with e x -  
t r a c t s  with e ry th rocy t e s ,  moSt with ant igens of t u m o r s ,  amniot ic  fluid, and s e r u m .  Dif fe ren t  r e s u l t s  we re  ob-  
ta ined with heated ant igens.  The  data on dis t r ibut ion of TA in r a t  o rgans  and t i s sue s  a r e  s u m m a r i z e d  in 
Tab le  1. They  show that  as  r e g a r d s  t he rmos tab i l i t y  the o r g a n s  and t i s sue s  of r a t s  can be divided into t h r ee  
groups:  1) t u m o r s ,  amniot ic  fluid, and u terus ;  2) spleen,  lung, and se rum;  3) o rgans  not containing TA (liver,  
kidney, musc le ,  b ra in ,  t e s t e s ,  intest ine,  and e ry th rocy tes ) .  I t  is in te res t ing  to note that  even a f t e r  boiling for  
a compa ra t i ve ly  long t i m e  (60-120 rain) no prec ip i ta t ion  of v is ib le  coagulated p ro te ins  was obse rved  in ex-  
t r a c t s  of t u m o r s  and u t e ru s  and of amniot ic  fluid, whereas  ex t r ac t s  of the other  o rgans  mud t i s sues ,  including 
s e rum,  when heated fo r  1-2 rain, f o rmed  la rge  coagulated m a s s e s  with a smal l  volume of supernatant  fluid. 
With r e s p e c t  to this index, the ex t r ac t s  of t u m o r s ,  u terus ,  and amniot ic  fluid di f fered f rom ex t r ac t s  of the 
other  organs  in the i r  high the rmos tab i l i t y .  

Depending on the c h a r a c t e r  of the  r e ac t i on  of the va r ious  immune  rabb i t  s e r a  with heated antigens,  r e l a -  
t ive  t i s sue  speci f ic i ty  was obse rved .  F o r  instance,  the s e r u m  of r abb i t  No. 6, immunized  with l i ve r  homogenate ,  
gave one precip i ta t ion  band with heated antigen f r o m  splenic t i s sue  but did not r e a c t  with the o ther  heated ant i -  
gens ,  including isologous ant igens.  On the  o ther  hand, s e r u m  of r abb i t  No.  44, immunized  with r a t  s e r u m ,  
r e a c t e d  with heated antigens of s e r u m ,  spleen,  and lungs but gave no prec ip i ta t ion  bands with o ther  heated 
ant igens .  I t  is a lso in te res t ing  to note that  the s e r u m  of r abb i t  No. 2, immunized  with nat ive  tumor ,  r e ac t ed  
with heated  ant igens f r o m  spleen and lung t i s sues ,  anmiot ic  fluid, u te r ine  t i ssue ,  and s e rum,  but the s e r u m  of 
r abb i t  No. 11, immunized  with TTA,  r e a c t e d  only with heated isologous antigens of amniot ic  fluid and u te rus  
and did not r e a c t  with the other  heated ant igens .  Spec imens  of the r eac t ions  of the immune  s e r a  of r abb i t s  with 
nat ive  and heated ant igens a r e  i l lus t ra ted  in Fig .  1. 

The  unusual  c h a r a c t e r  of the reac t ion ,  fo r  example  between the s e r u m  of rabb i t  No. 2 and heated tumor  
and s e r u m  antigens,  will be noted (Fig.  lb) .  F o r  ins tance,  with heated (for 180 rain) antigen f r o m  the t u m o r  
the  r a b b i t ' s  s e r u m  gave  an unusual  and ve ry  c l ea r  prec ip i ta t ion  l ine,  whe rea s  with r a t  s e r u m  heated for  the 
s a m e  t i m e  the bands w e r e  somewhat  indist inct  and were  not identical  with the band of the t u m o r  antigen. TA 
of the t u m o r  and amniot ic  fluid fo rmed  identical  p rec ip i ta t ion  bands in the t e s t .  Since TA w e r e  de tec ted  with 
the g r e a t e s t  constancy and s imi l a r i t y  by the gel p rec ip i ta t ion  t e s t  in the humors and amniot ic  fluid, these  w e r e  
subjected to i m m u n o e l e c t r o p h o r e s i s .  F igu re  2 shows that  the TA of the t umor  and amniot ic  fluid a r e  located 
in the zones of a -  and a l -g lobu l in s .  

The  r e s u l t s  of concentra t ion  of the TTA with Lffogel showed that  a f t e r  24 h t h r e e  dis t inct  bands appeared  
in the gel p rec ip i ta t ion  t e s t  with isologous antigen heated  to 100~ for  15 rain, whe rea s  if  unconcent ra ted  TTA 
were  used the th i rd  band did not begin to  a p p e a r  until  a f t e r  48 h. These  r e su l t s  a l so  indicate that  the t u m o r  TA 
have a m o l e c u l a r  weight of  o v e r  20,000. 

TA were  thus found in the gel p rec ip i ta t ion  t e s t  in mal ignant  t u m o r s  and in ce r ta in  no rma l  o rgans  of 
r a t s .  The  g r e a t e s t  identitY and the l a r g e s t  quantity of TA were  found in kumors ,  amnio t ic  fluid, and uterus~ 
The  r e l a t i ve  t i s sue  sDeeificity of TA for  t u m o r s ,  amniot ic  fluid, and the  u te rus ,  on t h e  one hand, and fo r  the  
sp leen ,  lung, and normal  s e r u m  of r a t s ,  on the o the r  hand, was demons t r a t ed .  
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