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It has Been estahlished that cancerous growls in man, along with antigens common to both malignant
and noriaal timues as, for example, the specie {8), group | 8,13, 16), type [6,7], heterophile [14] contain also
spocific antigens posesscd only by them {2,9,11L These specific antigenic substances have been demomtrated
in tumots varying 38 o Jocalization and sucture: Malignancies in the liver, stomach, gastrointestinal wact,
pancreat, Jong utens, ovary, hreast and others,

Howrver, the question a1 o whother a1l these twnon in verying locatlony, a8 well as tumors in one loce~
tion but of a ¢iffercrt origln snd o different persony, contaln 3 single antigen, uniquely specific for all human
cancery, hay oot been fully sestied,

Using 43 & basis hisexperiments with absorbed specific sera, A, K, Saakov [12] concluded that tumors in
such varying locations a1 stomach, uterine cervix and the tnng=all posscse 3 gencral, specific antigea which
i$ cotninen te them all, The same conclusion was reached by Makard and Huch [15] who uncovered the cancer
antigen in the sorum of patiems {28 tumors fn differont Iocatons were studied) by ming the method of active
and passive anaphylaxis in guinea-pigs sensitirad to the extracts prepared from the fsolated organs (Schultz—
Delys method),

Y, ¥, Goradiloy and L, V, Shershulsky [1] obtained contrary results, Using as a basis thelt experiments
conducted with anaphylaxis from senaidzation by the method of Lo A, Silver (2], they concluded that tumon
* from different orgars {cancers of stomach, liver, breast, wterus and ovary) contain not only specific antigens
common to them all but al vardous indlvidual antigenic components, Analogous data were obtained by V. A,
Korenewsky 1 3] when be studied human malignancies in tle brais,

The goal of the present stidy was the further tnvestigaton of the similarities or differences in specific
cancer antigens present in malignancies growing in variow locstions,

EXPERIMENTAL METHODS

The material for this study consisted of three malignancies all growing in the same human organ, Tumor
Number 1—metastasis in the liver from a primaty adenocarcinoms of the cecum, Number 2~ metastasis to the
liver from an adenocarcinoma of the galibladder and Number 3-primary liver cancer, The patients having
wniors 1 and 2 belonged w the same blood group—0, while tumor 3 was taken from an individual in group 8,
From each twinor immune sera were obtained from rabbits; Number 388 from tumor 1, Number 528 from tumor
2 and Numler 1934 from tumor 3, We have described in detail the methods used to hinmunize the rabbits and
‘2130 the methiods of purifications wsed to free the sera from other antigens [9],

The specificity of the antitumor extracts of sera were checked simultaneously against saline extracts of
normal uman organs — liver and spleen, The tattef, as shown in previous experiments {4), has the greatest
capacity passessed by any nonnal human organ for having antigenic similarities with buman malignabc!es and
therefore extracts from this organ must always be wed in deciding the specific nature of any serum wsed,
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As controls we cniployed, sinmltancously with the antitumor sera, sera specific against the normal human
organs (liver, spicen), obtained using the incthod of N, |, Kuznctsov {10,

As malignancies maintain thels antigenic properties after fixation in formalin and glycerin (4}, we were
sble to use, alongside with the antigens of the original nunors, also antigens of prescrved tumons,
TABLE 1

Conparative Studies on the Specific Antigenic Properties of Cancers Employing the Com=
plement Fixation Method

Anti

Ser Sera | . Lk Control
: dilutions |tumor tumot § tumor | liver spleen oea
Antitumor number 1:80 | +4+4+ - —— — — —
388 (to rumer 1) P 160 s 4443 — - - -~ —
’ P:320 | +4+++) — - - - -
Antitumor number 0 ol ks ad - -} -
* —— + - — i —
528 (o wunce 2} 1160 - A - o = -
Ansiumeor gunber } 33 — e +;}v+ — -
1834 {0 Wwmor 3) 180 - o + - - -
Asiliver P40 - - e b = o B -
e 180 | - - N e
) 1:160 e - e + - —

i
1 1240 . - — - g ] e
Antispleen 1 80 - - = - HHE
51 10| — - I -
Conuol antiger: i - e —

Significance of signs used: +444, $44, +4, 4, ¢ different degrees of positiveness of the reaction; ~
negative seaction, '

EXPERIMENTAL RESULTS

The results of comparative studles on the specific 2ntigenic propertics of cancess Numbers 1, 2 and 3 em~
ploying the compiesment binding reaction method fs shown on Tablke 1,

From Table 1 it can be seen that the lmmune, antitumor serum Number 388 to turick Numbes 1, aficr he
removal from ft of astibodies to the satigens of normal organs (this goal beiag achicved by absorbing the serum
on spleen extract), loses It ability to seact with antigens taken from normal tissues and retains only i capacity
to react with witer saline extracts of the tumor tissue which had served as the material for immunizativn, This
serum did not react with sntigens obtsined from tumon Numbez 2 20d 3, this being evidence that any antigen
identical with the sntigen obtained from twmor Number one mist be absent, Similarly, the antitunor serum
Number 528, after being treated in the same manncr 31 was serurm Number 388, retained only ita capacity 1o
react with antigens from tumor Number 2, this being the growth against which this sorum was developed, Rt
would not react with antigens obtained from tumors Number 1 and 3, This is taken as proof that these tumors
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TABLE 2

Compatative Study of the Specific Antigenic Propertics Posscssed by Tumors Number 1
and 2 Using the Method of Specific Absorption

| Antigens
Absorbing Serut
Sera tissue dilu- jrumor | tumor | liver | spleen |Control
tion sers
Qg‘i;}g’g“ Formalinized ‘! 2 80l 44|~ - — —
ek spleen 1620 ++ 44 — — — —
{0 tumot 1: 40 4-+++ —_— —_— — —
No. 1)
Formalinized 1:80 — —~ — -
tumor No. 1 te 460l - — — — —
1:320,  — — - — e
Formalinized i:%@m iiii — — - -
tumor Neo. 2 : -+ - - - -
No 1: 320 +4++4+] -~ - - —
Formalinized ‘: s 40 o - — —
Antfeamor : . - -
No. 538 tplesn S A R ’*.{.’"" it Z iz
i tumot
No. 2} !
Formalinized : : gg - +_,§;i?"++ - - —
wumor No, 2 160l — ¥ - - -
§:40 - e —
i{:80 — - — - —
§:160] - — — — o
Normal organs  fi.45| — e s e
Antiiver 1:g0 | - - | 4+E ] 2}~
Ko. 580 foi60 o~ - 4 -
Antisplesn | Normalomgans  hi.ep f 3 - + |++++] -
. F:160)  ~ . — ++4+ |
Antigen conuols - - - -

Significance of the signs 3 in the Table 1,

do not possess antdgens identical with those obtained from tumor Number 2, ‘The anttumor serum Number 1934,
after similar removal of antigens against normal organs, maintained only the ability to react with antigens from
tumor Numbes 3, this being the cancer against which this scrum was developed, Again, against tumors Numbers

1 and 2 this sermn would not react 3o that we can assume also in this instance that tumon 1 and 2 did not possess
antigens identical 10 tumor Number 3, As indication of the specific nature of the antitumor antigen, the absence
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choscn doses of the antigem from nornal organs were sufficiently well gauged in preliminary tiradoms, can be
proven by the fact that these antigens rhacted positively with the vurssponding organ-specific homologous sers
Kumbers 080 and 57, The sera against the norsl organ extract antigens, in their tum, wesre quite specific and
did not react with the antigens taken from the tumon,

In this fashion, our exporiments indicars that tie tunors we studicd which were obtained from three dif-
ferent individuals diffcr as to thelr specific antigenic propertics, £ach tumor hae its own, is absolutely specific
antigen, ’

These conchisions are confirmed by experiments with specific shsorptions,

The absorption experiment coisisted of two phaws, The first phase—absorption of the seruin by varfous
fixed tissucs (cancen prescrved in formalin), the sccond phase—testing the asera upon complenent binding by
specific antibodics, Before absorption, the pieces preserved in Saformalin (1 part 40% formatin plus 7 parts
waler) were washed in contimuoisty running water for 18-20 howrs in order that all the formatin would be re-
moved from the tissues, then the material was ground up in @ mentar & which physlological saline was
added as the dssues  were  polverized, The resulting mistare was then centrifuged, the precipitate being re-
peatedly washed with physiological saline and recenuifuged uwinid finally there was formed only a cicar super-
natant liguid, Such precipitates from ground tisues washed in thisananncr with plysislogical zaline were em-
ployed In their capacity as absortents, Each sample of the scrum was absorbed by different volumis of the
pulverized tissue extracts, The mantity of tissue used for each abwrption was related to the titer of the sen
being tested, it being possible for 1t to be diffcrent for each individual sample of scrum, As 2 rule, for 1 vol-
ume of precipitste there were § volumes of senan, diluted 1:10, The pulveriacd cancer tissues and the sem
were thoroughly miscd, the sispension being perritted to stand at room lomperatare for 59 minows, Then it
was centrifuged for 20 iminates 31 4,000r,p,m,, the supcmatant Hysid was woctioned off 2nd the secund phase of
the expuriment was ncrfonmd th compleinem fixation by the antibodics belng meanged,

The results of obscrvations made on tunon Manbers 1 and 2 are giwa in Table 2,

From Table 2 {1 can be secn that e antitumor sceam Nanbur 88, afted atsorption by tissucs of noanal
organs {spicen) wepizinod M capaaily W st with sahuc-water oxtiacs from tumer Number 1, This sorum’

did not lose ity speeilic tumor Number § aatibodios oven after being absrbed by tissaes from tumor Nawber 2,

When §twas aliowsd to be abworbed by tissucs taien frostwmor Number 1, this seruim lost complewly tts ami-
tumor titer, Andlogous resqlls were obtained by us when we studied serom Numnber 528, This serum, after ab-
sorption by normal orgas tissuzs {spleen), continied to react with sailne avater citracts Gom nanor Number 2,
against which it was prepared originally, Extacts from twuor Nember 1 could not rwmove the specific anti-
bodies against tumor Numberg, In contrast, the tisucs from tnmor Number ¥, 3gainst which this sorum was
prepared, completely removed the speeific antibedics so that this scrum Jost 31 ability © act with its own
specific homologous cancer antigen,

© The regults of these experiments on specific absption of the anttumor sera by tissue cxtraces from
varfous turmors confitm the vicw that these antigens are qualitatively specifically different from each other
at least in the cancers studied,

The general antigenic propertics of the tumors we studied could be compared with the normal antdgenic
“properties and could be readily differentated by our use of absception of tmmune aottumos scra by we of ;p)eea
extract sera from a normal organ,

In this fashion we belicye that we have shown yuite conchulvely that there is no single antigen specific
for a1l human cancers,

~ Cancen present in the same metastatic locality (liver) can be quite dm’c:em from each other having
quatitadvely distinct specific antigenic pioperties which do not react in the slightest with scra prepared from
anmother tumor,

There must now be explored the further question as to thereason for qualitatve Jifferences between
the various human cancers arising {n different human patients,

475



S UMMARY

Specific (absorbed) sera against human cancer and tissues of notmal organs were used in & comparative
study of antigenic propertes of human cancerous tumors,

It was demonstrated by the authors’ specific atsorption method that tumon of the same localization may
differ in the character of thelr antigenic properties. There i3 no aptigen in existence specific for all human
CADCCIOuS TUMOLE,
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