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In the course of tmmtm, ologic studies on malIsnant tumors sufficient facts have been collected to suggest 
~e i r  ; tac t ica l  application for the diaznosls, prophylaxis and therapy of cancer. Of particular significance L,t 
~,hls connect.Ion is ~ e  question of similarity or difference of antigens determining the speclflctt 7 of cancerous 
t ~ m o r s  In m~n; this question has not, however, up to now received a definitive answer, 

V. V. Gorodtlova and L. V. 3hershulskaya [2], u.qng the method of anaphylaxts with desensitization, found 
~:~at cancerous tumor, In man with different localization (stomach, liver, breast, uterus, ovaries) c~ntalned both 
specific antigens common to all the tumors and separate components :peclflc for each particular tumor, Similar 
results s, ere also obtained by V. A. Kore,-~evskaya [3] ~'ho investigated spectftc antigens from 11 vasiedes of 
maHg.~.ant brain tumors of neuroectodermal and mentngo-vasculat type. As this author notes, the antl~,erttc 
similarity of the tt~.'~ots studied has. as a rule ' greater coast,racy ~ a a  their differences. 

The work of V. V. Gorodtlova and V. B. Ftefman [1] established that the .r anti~en characteristics 
of tumors are not limited by d~e species of the host-cartier of the tumor, but extends to ~amots in animals of 
other species. These authors found antigenic slmllarlty between cancerous breast tumors of man arid mouse. In 
addison to eae similar cemponents detected In the cancerous tissues of man and mice dtsslm|lat components 
were at.co found In these tissues. 

Other data were obtained by A. K.Saakov[T} who used ab~tbedantt-tumor sera and found o~;ly one specific 
antigen common to caace~ of ~ e  uterus, cancer of the stomach and cancer of the lung In man. 

Analogous results were obtained by I. Makarl and M, Huch [9], using the Schultz-Dale reactlon (anaphylaxls 
with desensltizatic~n on lsolated organs of the guinea pig). In their studies on sera from pauent, the authors found 
a soluble antigen common to all forms of cancer, independent of its type or site of origin. 

In contradistinction to the Investigations described above, we [4] found, using anti-tumor sera freed by 
absorption from antibodies to normal organs, that no stngle antigen specific for all tumors in man exl~u. Each 
of the three cancerous tumors studied by us contained Its particular specifie an~gen which was absent In the other 
two. This material nattually could not ire considered adequate fo~ Judging to what extent the observed fact 
could be applied to other tumors or for answering the quest}on whether each tumor w~s characterized by specific 
properties particula~ to It alone ot wheOer ttu ,ors could possess similar an~e.-.~. Fur'.her work v,a~ needed 
clarify the~e problems; the results are presented In the present commurdcatlon. 

The material for the present tnve=ti~ation was formed by 45 cancerous ttunoss In man, of different localiza- 
tion and structure; moreover, the patients Ix longed to different blood g~oups. Comparative studies wese made on 
the antigenic properties of tumors of the stomach, breast, lung, ovary, prostate, liver and metastases In the liver 
from cancer of the stomach, lung, ovary, esophagus, cecum, colon and others. 
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E X P I ' R I M E  N T A L  M E T I I O D $  

The ext>erlnlental methods for ab~tp t ion  aud complement  fixation a$ well ".$ the use o[ specific ant i .  
tumor :era NO. 388 and No. 114 i a g a h m  tumor No. 1 - liver me|a~tasls of  cancer of the colon), No. 828 and 
No. 9~0 (against tmx~or No. 2 - liver metastasis of cancer of the gall bladder), NO. 49, No.17.')8 and No. 1934 
(agaimt  ttut~or No. 3 - primary cancer of fl~r liver) have already been described by us in detail  In p~evlou) com.  
m unicatton) [4-5 j  

Seta organ-specif ic  to liver and spleen in man were used for control shnul tzneo~ly with anti- tumor ~ra,  

Antigens for ab~orption and con)pleme,:~ fixation were prepared from fresh and formalhz-or glycerine- 
preserved tumor Utsues. Formalin.or glycerine-treated tissues were first freed from the preserving flu!d by wash- 
ing in tutoring tap-water  or by dialysis in physiologic ~olutlon. Ab~:ption of sera by fresh t ~ ) o r  tissue could 
only be achieved successfully when the mater ia l  had not been stored for long. ~o that mater ial  obtained at  opera-  
tion gave the best results. The tissue In these c a ~  was macerated and washed ha~.mediately before tim exfmrl- 
menL 

Conuol antigens were prepared from fresh spleen and liver tissue taken from healthy per~ns who died 
accidentally.  

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

In Table I Is presented a typical protocol of  an experiment on comparative study of water-salt  ext~ac~ 
from tun'~ors by means of complement  fixation reaction. The table shows that anti-tumor serum No, 1758 gives 

positive complement  fixation reaction with extract  of  tumor NO. 3, with re~pect to ,.,'hlch tbAs serum was ob-  
tained, and alto with one of the other tumors under hwestigation, vtz+ No. 12, This ~evam did not, however, 

T A B L E  l 

Comparat ive Studies on Specific Antigenic Properties of Ttamors Usin,~ ~he Complement  Fixation 
Method 
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Conventional signs: +:-++, +++, ++, +, i different degrees of Dositive r e a c t i o n ; -  negative reaction. 

No_~. Tumor No. 1 - Liver metastasis of  cancer of the cecum; .No. 3 - pflmaxy cancer of  the liver; 
No. 4 - liver metastasis of cancer of  the stomach; No. 5 - liver metastasis of cancer of the bile 
duct; Nos. 7 and 8 - liver metastasis of  cancer of  the stomach; ,No. 9 - pr l~ary  cancer of  the liver; 
1,z). 10 - liver metastasis of  cancer of the ovary; No. 11 - liver meuastasis, Fdm~r 7 51~ tmk~wn~ 
No. 12 - liver metastasis of cancer of the stomach. 
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[e~ct wl,.h the water-salt exuacts of tumors Ho. l, 4, ,% 7, 8, .% 1,3 and 11; ~ls |~d*ca~es th~ a~e~lce in thet~ 
of an'Jgent Identical with ant|gent of tumors ~4o. 3 and I~o. 12. T~.e ~ntl-tttrnor serum dscd In ~e expetlment~ 
war specific Ind dld not react wllt~ a,tlgcn from ,ormal organ (~iecn). The worMng ~se of spleen ~ntfgen h 
~how~ to be correct b~ the pozltlve reaction obtained wlth the t~me ~ of spleen ~ntlgen and ~e cor~espondln8 
~r8an..,pr tertan. 

TABLE 2 

Comparative Studies on Specific Andgcnlc Properties of Tu.~ogi Using the Aly~oeption Med'~o4 
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Convea~onal signs the ~me as In Table L 

Fo~. Tumor Ro. 1 - l iver metastasis from cancer of ~e cr162 1~o~. 4, 6, 9 and 8 - lived me~s.. 
~5~--'--from c~ncer of Lhe stomach; ,~4o. 9 - primary c~mce~ cf ~e l iver; ~o. 10 - l iver meta:tasis of 
c~mcer of the ovary; ~o. II - liver metastasls, prlma:y ~l:e L.~&~.,~ 



TABLE 3 

Results of Comparative Studies on $wcl f lc  Antigemc Properties of  Tumors In Man 
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Cancer of the lung 
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(Table 3 cont'd) 

o 
Localization ot tumor 

36 Cancer of the breast 
37 Skin (chest) metastasis of cancer of the 

breast 
38 Liver metastasis of cancer of the stomach 
39 Liver metastasis of cancer of the colon 
40 Liver and spleen from patient with 

leukemia 
41 Liver metastasis of cancer of the stomach 
42 Cancer of the stomach 
43 Cancer of the lung 
44 Cancer of the stomach 

Liver metastasfs 
45 Cancer of the stomach 

Lymph gland metastasis 

A 
B 
B 

AE 

0 

Number of anti-tumor return 

Agai;~st 
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No. I 

383 114 
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tumor 
No. *2 
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i 
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I 
i 
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Agalngt 
tumor 
lqo. 3 

1934 

Conventional slgn;: + positive oomplement fixation and absorption rzaction results; - ~ g a t l ~ e  
results. 

1~ese experlmenL% on the one hand, confirm the fact established by us earlier [4] concerning the dtf,~et- 
ence of slx~cifie tumor antigens and, also, demonstrate that there are tumors which are character~,zed by the 
presence of similar specificantigens(tumors No. 3 and No. I2). 

Another confirmation of this fact came from investigation of tumor antigens by means of specific ab~rp-  
tlon. Table 2 presents a protocol of experiment on ab~rption of anti-tumor :erum No. 388 (against tumor ~.k~. 1) 
by different samples of tumor tissues. The experiment included tumor tissues No. 4 and lqo. 6, whose watet~satt 
extracts, like that of oamor No. 1. gave a positive complement fixation reaction with anti-tumor .~erum No. 388 
and tumor tissues No,. 7, 8, 9, 10 and I1 whose water-salt extracts gave negative complement fl• reactions 
(see Table 2, absorption of serum bj  spleen tissue). Absorption of ,erum No. 388 by t~tmor tissues g~os. 1. 4 and 
6 led, as can be seen from Table 2, to complete loss of its ability to react with water-salt extracts from tumors 
NO,.. 1, 4 and 6. Conversely, tumor tissues No,. 7, 8, 9, 10 and J1, whose water-salz extracts gave a tieg~tive 
complement fixation reaction, could not extract from the serum anti-tumor anttbodie, In tim cour~ of ab~orpo 
tion. In the course of absorption the serum retained its ability to react with water-saR extracts of tumors ~Tos. 
1 .4  gnd 6. 

Thus, the experiments performed by us on specific absorption provided new proofs ix; favor of the ex|stencr 
of tumors both differing In their specific antigenic prop~r~aes and similar with respect to specific antigen. 

As has be-en mentioned above, comparative ,ladles were carried out on 45 cancerom tumors of man. The 
results of all these investigations are summarized tn Table 3 which shows that of 32 tumor antigens tested with 
sera No. 388 and No. 114 (against t~tmor Ho. 1) only 6 antigens (No,. 4, 5, 6, 18, ~33, 45), as well as al~tigen 
No. 1, gave a positive reaction, I. e. proved to be similar to antigen No. 1. 

The majority c.f the antigens, however, reacted negatively thus demonstxating qualitative differences 
between the antigenic properties of these 2'/tumors from those of tumor NO. I and tumors NO~. 4, 5, 6, 18, 33 
and 45 similar to NO. 1. 
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Of 26 tumor antigem tested with sera ,Nos. ~28 and 990(against tumor No. 2) only one antigen, Ho. 23, 
like antigeti No. 2 which was mcd for ~ e  serum~ reacted positively, the remaining 24 antigens gave I negative 
;esult 

Twenty.nine tumor antlge:~ were studied with anti . tumor sera Nos. 4~, 1758 and 1934 (against tumor 
No. 3). Apart from a'ttlgen from tmnor I'1o. 3, a positive reaction was found only with autigen from tumor No. 12. 

It ;nust be i~ted that ~era of one series which were obtained from different rabbits but were immunized by 
the same ttm~or antigen (e. g. sera Nos. 49, I'L~8, 1934) behaved consistently in the experiments, in oth~r wordl 
they all gave either a positive or a t;~:gatl~e reacti,m when treated with the antigen being tested. 

As can be seen hum Tabh; 3. attemp~ to establish ~ome relationship between the ability of a bznor 
antigen to enter into lmnumobg~c :e~cdo~ with one or other anti-tumor serum and localization of  this tumor. 
proved unsuccessful. Thus, for example, tulllors No$. 18, 33 and 45 gave a similar positive reaction with sera 
Nos. 388 and 114 despite the fact that they difkred in localization. On the other hand, tumors with similar 
localization behaved differently In t2~eir reactions, e. g. tumots Nos. 3 and 9 reacting with r~era Nos. 1558 and 
1934. 

This ability of  tumon to enter Into reaction did not depend on the host's blood group ekher, and hence 
did not depend on the group an~gens p~esent in the tumors. 

It should be noted particularly t~hat primary tumors and their metastases obtained from one and the same 
patient possessed similar specific antigenic properties. If the original tumor entered into immunologic reaction 
with one or other serum, its metastases also reacted positively, and vice versa (e.g. tumor Ho. 17 or No, 45, see 
Table 3). 

We did not observe a stngte case of divergence in the behavior of primary tumor and its metastases, 

Unlike the data of L A. Sitbet and his collaborators. A.K.Saakov, Makarl and Huch arid others, these 
investigations have s,h, own that no ~ingle antigen, specific for all cancerous tumors of man. exists. Some tumors 
are quali tadvely different as regards antigens and have no common specific "cance~" antigens; other tumors, on 
the contrary, are characterized by t~qe presence in Lhem of similar, and possh)ly identical, specific antigenL 

ThB has abo found sui~i>ort in the work of P. N, Kosyakov and N, L Kuznetsova t6]. 

In connection wi~,h the re~l~  obuinec/by us it is of interest to note the data reported by J. Graham and 
R, Graham [8]. according to ~,hich patients with cancer show antibodies which react with antigen from tumor~ 
of  oche: patients. 

The same auhhors, however, r e ~ t  t2~at in some. more rare. cases tumors did react similarly with one and 
die same serum, i. e. showed sLrr, ilar antigenic properties. 

The question concerting L~,e cai,~ses of similarity of specific antigens in some cancerous tumors in man 
and. conversely, of differen,:e~ in others ren~ains unanswered and ~equires further study, 

SUs 

The authot~ e~f~plo),cd reactio~,~ of compleri~ent fixatioil and ~pecific ab,orption for con~paradve study of 
the antigenic properties of t~i~:o:~ in man. A~ a result of these experiments it wa~ established that tllere is no 
sihgle aatige: -:t'!~-h is ~pecifie fc~ all tua~ors of man. Certain tumors are qualitatively different and do not 
have co~m~on specific "ca~cer ~ antigens, t)n the contrary, other tumors are characterized by the pre~nee of 
~irr~ilar specific antigens. 
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