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It was shown by the use  of Ouchter lony ' s  agar  diffusion reac t ion  and by specif ic  absorpt ion that 
t i s sue  po lysaccha r ides  of c a r c i n o m a  of the human s tomach obtained by Wes tpha l ' s  method p o s s e s s  spe -  
cific d i f ferences  f rom the t i s sue  po lysaechar ides  of no rma l  o rgans .  

Immunologic  invest igat ions of mal ignant  t i s sues  f rom exper imenta l  animals  and man have demon-  
s t ra ted  specif ic  f ea tu re s  dist inguishing cance r  t i s sue  [1, 5, 6 et al.] .  The study of the nature  of subs tances  
respons ib le  for  "cancer"  specif ic i ty  is ex t r eme ly  in teres t ing.  The wr i t e r  has prev ious ly  shown that 
t i s sue  po lysaechar ides  a re  se ro log ica l ly  act ive compounds,  and that t i s sue  po lysacchar ides  f rom gas t r i c  
ca rc inoma  have specif ic  d i f fe rences  f rom the po lysacchar ides  of the normal  human s tomach and of human 
embryonic  t i ssue .  

The object of this investigation was to compare the serologic properties of tissue polysaccharides 
of human gastric carcinoma and normal human organs (stomach, spleen, liver, intestine, embryonic 
tissue). Only isolated studies of this problem have so far been published [8, 9]. 

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

Po lysaceha r ides  were  isola ted f rom homogenates  of human t i s sues  by Wes tpha l ' s  method of hot 
phenol -wate r  ext rac t ion  [20], followed by prec ip i ta t ion  with 5 volumes  of 96% ethanol.  After  r emova l  of 
prote in  impur i t i e s  by t r ea tmen t  with a mix tu re  of ch loroform and N-butanol (3 : 1) or  ch lo roform and octyl 
alcohol (3: 1) and diMysis ,  the po lysaccha r ides  were  f r e e z e - d r i e d .  

The total content of ca rbohydra tes  was de te rmined  by the anthrone method [13], prote in  by Lo w ry ' s  
method [15], hexosamine  by the El son-Morgan  method [7], sial ic acids by W a r r e n ' s  th iobarb i tura te  
method, and nucleic acids p re sen t  as impur i t i e s  by Spi r in ' s  method [10]. The r e su l t s  of chemical  analys is  
showed that po lysaechar ide  p repa ra t ions  f rom cancer  t i s sue  are  essent ia l ly  indist inguishable f rom the 
po lysacchar ides  of normal  t i s sue  in the i r  composi t ion and belong to the c lass  of ca rbohydra t e -p ro t e in  
compounds known as t i s sue  mucopolysacehar ides  [12]o 

Serologic analys is  of the po lysacehar ide  p repa ra t ion  was c a r r i e d  out by the complement  fixation 
reac t ion  to 50% t i te r  [2, 17], and by the micromodff iea t ion  of the double diffusion in gel method [4] with 
absorpt ion by Bjorklund 's  method [14]. Ant icancer  T-globulins of ba tches  Nos. 3, 9, and 12-15, isolated 
f rom immune s a r a  of ho r ses  and a s s e s  we re  used as an t i se rum.  Batches Nos. 3 and 9 were  obtained by 
immuniza t ion  of a ho r se  and an ass  with cancer  t i s sue  homogenate,  and batches  Nos. 12-15 by immuni -  
zation with a mix tu re  of a f rac t ion  (polysaccharide,  DNP, lipid) of gas t r i c  ca r c inoma  t i ssue  with F reund ' s  
adjuvant [3]. 

This  pape r  descr ibed  the r e su l t s  of se ro logic  analys is  of 64 po lysacehar ide  p repa ra t ions  isolated 
f rom human t i s sues  (gastr ic  c a r c i n o m a  18, normal  s tomach  16, spleen 7, 6-10-week embryos  6, l i ve r  8, 
and intest ine 9). Each of these  p repa ra t ions  was obtained f rom 3 or  4 individuals belonging to different  
blood groups .  
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TABLE 1. CFR to 50% Ti t e r  with "/-Globulins of Anticaneer  Sera  

Tes t  antigen 

T i s sue  po lysaechar ide  of 
gas t r i c  ca r c inoma  

T i s sue  po lysacchar ide  of 
normal  s tomach 

Antigen for  immunizat ion  

homogenate of I mix ture  of antigen f rac t ions  
tumor  ! with Freund '  s adjuvant 

9 
f rom 
a s s  

1:80 

1:80 

batch no. of "/-globulins 

3 
f rom 
hor se  

1 :40  

1 :40  

12 
f rom 
ho r se  

1:10 

1 :10  

13 
f rom 
a s s  

1:640 

1:640 

14 
f rom 
horse  

1 :80  

1 :80  

15 
f rom 
a s s  

1 : 640 

1 : 320 

Fig. 1. Compar ison of antigenic c o m -  
posit ion of po lysacchar ide  f rac t ion  
f rom human gas t r i c  ca rc inoma  t i ssue  
and t i ssue  of normal  human organs .  
Ant icancer  ~/-globulins (batch No~ 15) 
in center ;  1, 4) t i s sue  po lysacchar ides  
of gas t r i c  ca rc inoma;  2, 5) t i s sue  
po lysaechar ides  of no rma l  s tomach;  
3, 6) embryonic  t i ssue  po lysacchar ides .  

EXPERIMENTAL RESULTS 

The highest content of antibodies against tissue poly- 
saccharides in the complement fixation reaction (CFR) to 50o/0 
titer was found in anticancer T-globulins of batches Noso ]3 
and 15 (Table I). 

Since tissue polysaccharides of gastric carcinoma 
reacted constantly in the CFR to 50% titer with anticancer 
V-giobulins of batch No. 15 in a somewhat higher titer (I �9 640) 
than polysaceharides from normal tissues (I : ].60-1 : 320), 
this batch of ./-globulins was used to test the antigenic com- 
position of the polysaecharides. 

A study.of the antigenic composition of polysaceharides 
of tumor tissue by double diffusion in gel showed that these 
polysaecharides differ in this respect from polysaecharides 
both of homologous normal tissue and of other organs, and 
also from normal human serum proteins. The difference was 

due to the appearance  of an additional precipi ta t ion line (indicated by an a r row in Fig.  1), not identical 
with the precipi ta t ion l ines fo rmed  by an t i se rum ei ther  with po lysacchar ides  of normal  organs  or  with 
normal  human s e r u m  (Fig. 2a). 

By t i t ra t ion of antigens,  and also by test ing different  dilutions of se rum,  no new precipi ta t ion  l ines 
were  detected.  Specific f ea tu res  distinguishing po lysaechar ides  of cancer  t i s sue  were  found in 16 of 18 
invest igated p repa ra t ions  of gas t r i c  ca rc inoma  t i ssue .  

Specific ~ cancer  ~ antigen was identified by exhaustion of cancer  an t i se rum by po lysacchar ides  of 
normal  t i s sues  and by normal  human s e r u m .  

The resu l t  of an exper iment  to study exhaustion of ant icancer  ~'-globulins is shown in Fig.  2o Ab-  
sorpt ion by Bjo rk lund ' s  method f rom the ant icancer  se rum comple te ly  r emoved  antibodies against  no rmal  
t i s sue  po lysacchar ides  and normal  human s e r u m  pro te ins .  After  exhaustion of noncancer  antibodies the 
ant icancer  ' / -globulins continued to r e a c t  only with po lysacchar ides  of human gas t r i c  ca rc inoma  t i ssue  
(Fig. 2b). 

T i s sue  po lysacchar ides  obtained by Wes tpha l ' s  hot phenol -water  ext rac t ion method a re  thus s e r o -  
logical ly act ive subs tances .  In its antigenic composi t ion the po lysacchar ide  f rac t ion  of human gas t r i c  
ca rc inoma  t i ssue  di f fers  specif ical ly  in its behavior  in the agar  diffusion reac t ion  f rom po lysaechar ides  
of normal  t i s sues  (stomach, spleen, l iver ,  intestine,  embryonic  t i ssue) .  

The r e su l t s  of p r e l i m i n a r y  exper iments  p e r f o r m e d  with po lysaeehar ide  p repa ra t ions  f rom genet ical ly 
homogeneous,  autologous human t i s sues  conf i rm the validi ty of these conclusions.  
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Fig. 2. Demonstra t ion of specific antigen of gas t r ic  
ca rc inoma t issue by ant icancer  serum before  and af ter  
exhaustion. Anticancer 5'-globulins of batch No~ 15 
before  (a) and af ter  (b) exhaustion with noncancer  ant i -  
bodies in center ;  1) t issue polysacchar ides  of gas t r ic  
carcinoma;  2) t issue polysacchar ides  of normal  stomach; 
3) po lysacchar ides  of spleen; 4) polysacchar ides  of 
intestine;  5) polysacchar ides  of embryonic  t i ssues;  6) 
normal  human se rum.  
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