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In the first communication it was shown, by means of the complement fixation reaction, that rat tissues 
such as carcinoma of  the uterus (GuSrin strain) and normal uterus have in their composition common antigens 
and also antigens which differ from each other. Hence the aim of the present investigation was to study on a 
culture of rat tumor tissue the action of whole sera of rabbits immunized with antigens from tumor tissue and 
uterine tissue, and also of sera preliminarily adsorbed on these tissues. 

Research in this direction enables first, an idea to be indirectly obtained of the antigenic composition 
of the tissues investigated, which is very important for the study of the immunology of  cancer; and secondly, 
information to be gained of which of the immune sera possess the highest cytotoxic action in relation to the 
cancer cells~ and thirdly these investigations enable the immediate action of antitumor antibodies of  narrow 
specificity on these cells-to be demonstrated. 

There are indications in the llterature that cancer antisera, adsorbed on the tissues of normal organs, do 
not lose their cytotoxic properties against cancer ceils, whereas the sera obtained by immunization of experi- 
mental animals with a suspension of the corresponding normal tissue of homologous origin do not possess this 
action after adsorption [4, 5, 6]. In other words, this method proves the existence of specific cancer antigens 
in malignant neoplasms. 

In consequence of our own findings and the results obtained by other workers, we decided m Investigate 
whether the tissue culture method could be used m study the antigenic composition of tumor tissue and of 
homologous normal tissue. 

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

In explantation experiments we used tissue from carcinoma of the uterus (Guerin strain) in the rat 
(metastases in internal organs). Fischer's method [3] of tissue cultivation was used. Into each Carrel dish was 
poured 3 ml of chick plasma, after which the bottom of the dish was rapidly flamed in a spirit lamp and the 
plasma poured off. Next, into each dish was added 2 drops of penicillin solution (50-100 units) and 2 drops of 
20% chick embryonic extract. In Isolated cases instead of chick embryonic extract we added an embryonic 
extract prepared from the tissues of S- to  10-day-old rat embryos.This medium was inoculated with experimental 
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cultures. After 5-10 minutes a layer  of  coagulated plasma,  0,5-0.8 mm thick,  was formed at the bottom of  the 

dishes. In this way i t  is possible to cul t ivate  many pieces  of  tissue and yet  use a compara t ive ly  smal l  amount 
of  plasma.  Furthermore the bulk o f  the explantates  is to be found on the surface of  the coagulated plasma and 
not in its thickness, and hence is in better  contact  with the test serum or the other components of  the l iquid 

nutrient medium. 

Depending on the a im of  the exper iment ,  into each Carrel  dish was poured 2-3 drops of  the test serum on 
to the tissue fragments,  as complemen~ 2-3 drops of  guinea pig serum with a complement  t i ter  of  0.04=0.12, a 
balanced sal ine solution, a 40% solution of  glucose with ascorbic acid,  3-4 drops of  a 20% solution of  chick or 
rat embryonic extract  and 2-3 drops of  a 0.Sqo solution of yeast  extract ,  To give greater s ter i l i ty ,  to each dish 
was added 50-70 units of  penici l l in.  The fo l l owing  immune sera were used in the experiment:  1) serum of  a 
rabbit  immin ized  with antigens from Guerin rat carcinoma tissue; 2) cancer  antiserum adsorbed on fresh tumor 
tissue (for greater  steril i ty);  3) cancer antiserum adsorbed on fresh tissue of  a normal  rat 's uterus; 4) serum of  a 
rabbit immunized  with antigens from tissue o f  a no rma l ra t ' s  uterus; 5 ) t h e  same serum adsorbed on fresh tumor 

tissue; 6 ) t h e  same serum adsorbed ozl fresh tissue of  the part icular  organ. 

As a control the sera of  nonimmunized rabbits were used. The  t i ter  of the immune  sera was given in the 

first communicat ion.  Sera of  normal  rabbits as a rule did not contain antibodies. We judged the action of  the 

sera tested by the general  intensity of growth of  the exper imenta l  cultures and by the morphological  picture of 
the zones of  growth. The intensity of  growth of  the fragments was es t imated by the ratio between the area of  
the zones of  growth to their  in i t ia l  areas, This ratio was designated the growth coeff icient .  The  required area 
of  the fragments was determined by t racing their  outl ine on mi l l ime te r  squared paper by means of  a microscope 
and a drawing machine  (RA-1), and it was ca lcu la ted  in mm 2. Perfectly fresh immune sera were used in the 
exper iment ,  for there are indications in the l i terature  that ,  during storage of  the sera for a long t ime  in the 

refr igerator ,  they lose their  immunologica l  act ivi ty .  

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

During explantat ion of  a Gu~rin rat carc inoma in normal rabbit serum, of  the 50 fragments in the first 

experiment growth was found in 31 cultures, or 62~ All the fragments grew according to an ep i the l ia l  or a 

mixed type (Fig. 1). In the second exper iment  on the 5th day of  explantation,  growth was observed in 48 
fragments of  65, or 73.8%. No destructive changes were observed in the zone of  growth in ei ther the first 

or the second experiment .  The  zone of  growth of  the exper imenta l  cultures consisted of migrat ing cel ls ,  of  
different shapes and sizes, in which large,  l ight ly  stained nuclei  could d e a r l y  be seen. We also saw cells  of  
a s imilar  form in case of  cul t ivat ion of  other tumor tissues [1]. 
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Fig. 1. Zone of  growth of  a 5-day old culture of  a Guerin rat carc inoma 
explanted in normal  rabbit  serum. Dilution of serum 1:4. Magnif icat ion 

126. Living culture. 



Fig. 2. Zone of  growth of  a 5 -day  old culture of  tissue from a 
Gue'rin rat carc inoma expIanted in the serum of  a rabbit  immune 
to the par t icular  tumor. Dilution of  serum 1:4. Magnif icat ion 
126. Living culture. 

Of the 170 fragments of  tumor tissue cu l t iva ted  in cancer  antiserum (whole) with a high t i ter  of  immune 

antibodies,  not one showed growth. The cancer antiserum thus comple te ly  suppressed growth of  the tumor in the 
tissue culture. In the same way no growth was found on the 5th day of  the experiment  in the culture of  tumor 
tissue explanted in the serum of  a rabbit immunized  with tissues from a normal  rat ' s  uterus. Growth was not 
apparent in any one of  the 180 cultures. Isolated cultures were found in which the zone of  growth consisted of  
individual  migrat ing cei ls  of  al tered shape (round, smal l  in size and with a coarse,  granular protoplasm). 

The  serum of  a rabbit immune to normal rat 's uterus thus also comple te ly  suppressed the growth of  ex -  
per imenta l  cultures of a Gu~rin rat carcinoma.  

In order to test the action of  immune sera d i rec t ly  on the zone of  growth of  the cultures, fragments of  
tumor tissue were cul t ivated for 2-8 days at the beginning of  the experiment  in normal  rabbit  serum, after which 
the sara to be tested were added to the medium, in the first series of  experiments the cultures were grown for 

3 days on normal  rabbit  serum, after which cancer  antiserum was added to the nutrient medium.  In the first few 
d~ys of  explantat ion grow~ was observed in 41 of  the 60 f r a g m e n t .  On the 5th day of  cul t ivat ion,  i .e . ,  in the 

course of  2 days o f  contact  between the fragments and the cancer  antiserum, changes in the cei ls  and breaking 
up of  the zone o f  growth began to be observed. The  cel ls  became round, vacuola ted,  reduced in size and 
grouped together in smal l  agglomerations rather reminiscent  of  the phenomenon of  agglutination; in some 
places lysis was observed (Fig. 2)~ 

Thus a cancer antiserum with a r e la t ive ly  high t i ter  of  immune antibodies caused severe destructive 
changes in the cells of  the tumor, 

In the second series of  experiments ,  carried out in the same way, we tested the action of  the serum of  a 
rabbit  immune  to normal  rat 's  uterus on the zone of  growth of  the exper imenta l  cultures. On the 5th day of  the 
exper iment  growth was observed in a9 fragments of  the 60 in culture. In this case modif ied  ceils were aim 
observed in the zone of  growth, but not to the same degree as after the action of  the cancer  antiserum on the 
cells (Fig. 3). The  cel ls  in the zone of  growth of  these exper imenta l  cultures were rounder and smal ler  in size 
than in the controls. In isolated places,  however,  groups o f  ceils with a perfect ly  v iable  appearance were 
encountered,  as shown by the preservation of  their ce l l  structure, membrane  and nucleus. No severe destruc-  

t ive changes were observed in the ceils. 
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Fig. 8. Zone of  growth of  a 5-day  old culture of  Gu&in rat c a r c i -  
noma tissue explanted in the serum of  a rabbit immune to normal  
rat 's  uterus. Dilution of  serum 1:4. Magnif icat ion 126. Living 
culture. 

It is c lear  from the results of these experiments  that  a cancer antiserum with a high titer of antibodies had a 

more marked cytotoxie  action on the culture of  tissue of  the corresponding tumor than the serum of a rabbit  
immunized  with tissue of  an organ homologous in its origin with the tumor tissue. The  results of  the exper i -  
ments described are shown in Tab le  1. 

In the next experiments we tested the action on the tissue cultures of  the tumor, of  immune  sera p r e l i m i -  

nar i ly  adsorbed on the tumor and on tissue from a rat 's  uterus. On theSth day of  the exper iment ,  of  100 frag- 
ments of  tumor tissue cul t ivated in normal  rabbit  serum, 75 explantates showed growth, with an average growth 
coeff icient  of 1.35 (Table  2). Of 100 fragments of  tumor tissue cul t ivated in cancer  antisertu~ pre l iminar i ly  

adsorbed on tumor tissue, on the 5th day of  the exper iment  growth was observed in 81 cultures, with an average 
growth coefficient  of  1.08. No destructive changes were observed in the ceils in the zone of  growth of  the ex -  
per imental  cultures. Thus the cancer antiserum, after prel iminary adsorption on the tumor tissue, no longer 
contained any antibodies in its composit ion,  for i f  such had been present, they would have inhibi ted the growth 
of the exper imental  cultures. 

TABLE I 

Intensity of  Growth of  5-Day Cultures of  Gu~rin Rat Carc inoma Explanted in Sera of 
Rabbits Immunized with Tumor Tissue or Tissue of  Normal Rat's Uterus 

Type of rabbit  serum 

Normal  

CaDcer antiserum 
Immune serum to normal rat 's  

uterus 
Normal +. cancer antiserum 
Normal + immune serum to 

normal rat 's  uterus 

No. Of 
fragment,, 
eul t iva - 
ted 

No. of fragments 
:showing growth 

in abso- I lute units in % 

62.0 
73.8 
0 

0 
68.3 

Morphological  picture of the 
zones of growth 

l i a l  or destructive 
mixed 

0 
0 
0 

0 0 
0 41 

Modified form 
3 of cells  

50 
65 

170 

150 
60 

60 

31 
48 

0 

0 
41 

39 65.0 

31 
48 
0 
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Of 100 fragments of  tumor cul t iva ted  in cancer  antiserum pre l iminary  adsorbed in tissue from normal  rat 's  

uterus, on the 5th day of  the exper iment  growth was observed in 15 cultures,  or 15%. The  average growth 
coeff ic ient  of  these exper imenta l  cultures was 0.15. Of the cultures showing growth, 13 fragments had a zone 
of growth of  ep i the l i a l  or mixed type,  and in two fragments the zone of  growth bore traces of  destructive 

changes. 

The results of  these experiments  showed that  the normal  rat tissue did not adsorb on i tself  a l l  the immune 
antibodies present in the cancer  antiserum, as was demonstrated by the intensi ty of  growth of the exper imenta l  
cultures. This was presumably due to the fact that tumor tissue contained antigens which were not present in 

the tissue of the normal  uterus. 

T A B L E  2 

Intensity of  Growth of  5-Day Cultures of  a Gueren Rat Carc inoma Explanted in Immune 
Rabbit Sera Pre l iminar i ly  Adsorbed on Tumor Tissue or Tissue of  Normal Rat's Uterus 

Type  of rabbi t  serum 

Normal  

Cancer  ant iserum adsorbed 
on tumor tissue 

Cancer  antiserum adsorbed 
on tissue of rat 's  uterus 

Immune  serum to uterus 
adsorbed on tumor tissue 

Immune  serum to uterus 
adsorbed on tissue of this 
same organ 

INo. of 
i 

i fragment: 
c u l t i v a -  

ted 

No, of fragments showing 

growth 

100 

100 

100 

100 

100 

in abso- . 
lu teuni ts  m % 

75 

81 

15 

48 

75.0 

81 0 

15.0 

48.0 

79.0 79 

~ ,  . a--f/- 

gr ~t~ 
c_(( ' f .__ 

l 35 

l 08 

[ 15 

s 83 

1 l 0  

Morpholo~jcal 
~icthre ot'ttm zones 
~ h  

,r 
l a i  or destructive 
m i x e d  

75 0 

81 0 

13 2 

48 0 

79 0 

Of 100 fragments of  tumor tissue cu l t iva ted  in rabbit  serum ( immune  to normal  rat 's  uterus) p re l iminar i ly  

adsorbed on tumor tissue, 48 cultures showed growth on the 5th day, with an average growth coeff ic ient  of  0,83 

(see T a b l e  2). No destruct ive changes were produced by this serum in the cei ls  of  the zone of  growth. This 
serum thus had an inhibi tory effect  on the growth of  the  exper imenta l  cultures,  but this act ion was weakly  ex -  

pressed and ma in ly  affected the growing fragments. Final ly ,  of  100 fragments of  tumor tissue cul t iva ted  in 
rabbit  serum ( immune  to normal  rat 's uterus), which had been pre l iminar i ly  adsorbed on tissue from the uterus, 
on the 5th day of  the  exper iment  growth was found in 79 cultures,  with an average growth coeff ic ient  o f  1.11. 
In other words, this se rumhad  no inhibi tory effect  whatsoever on the growth of  the exper imenta l  cultures. 

The results of  our exper iments  showed that  of  the two types of  immune  sera (cancer  antiserum and immune  

serum to homologous normal  tissue), the cancer  antiserum possessed the greatest  cytotoxic  act ion in tissue cu l -  
ture. The  tissue culture method was able  to demonstrate  the presence of  specif ic  cancer  antigens in a mal ignant  

tumor,  which distinguished i t  in its ant igenic  properties from the corresponding normal  tissues. 

These  investigations using the method of  tissue cul ture thus confirmed the results which we obtained 

previously and which were described in our first communica t ion  [2]. 

S U M M A R Y  

It is possible to de tec t  the ant igenic  differences between the normal  tissue (uterus) and the homologous in 
origin tumor tissue (Gudren carc inoma)  by the method of  tissue culture. Such difference consists in the following: 
an t icancer  serum when adsorbed on the tumour tissue does not possess any cytotoxic  effect  with respect to the 
cancer  cei ls ,  while after adsorption of this serum on the normal  tissue of  the homologous organ, i t  begins to 

inhibit  the growth of  exper imen ta l  cultures. 
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