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In the course of Immunologic studles on malignant tumners sufficient facts have been collected to suggest
thelr practical applicaton for the dlagnosis, prophylaxis and therapy of cancer, Of partdcular signfficance in
this connectlon is the questicn of simflarity or difference of antigens determining the specificity of cancerowm
tumors {n men; this question has not, however, up to now recelved a definitive answer,

V. V. Gorodilova and L. V. Shershulskaya (2], using the method of anaphylaxls whih desensitizaton, found
that cancerous tumore in man with different localization (stomach, liver, breast, uterus, ovarles) contained both
specific antigens common to all the tumors and separate components specific for each pardeular tumor, Slmilar
resuls were also obtained by V. A, Korenevskaya [3] who investgated specific antigens from 11 vartedes of
malignant brain tumors of neurcectodermal and meningo-vascular type. As this author notes, the antgenic
similarity of the twnors studied has, as a rule, greater constancy than their differences.

The work of V. V. Gorodilava and V, B, Freiman [1] established that the specific antigen characteristics
of tumors are not limited by the species of the host-carrler of the tumnor, but extends o tumors in animals of
other species, These authors found antigenic similatity between cancerous breast tumeors of man and mouse. In
addition to the similar components detected in the cancerous tssues of man and mice dissimilar components
were also found in these tissues, ‘

Other dawa were obtained by A, K.Saakov ({7} who used absorbedanti-tumor sera and found ouly one specific
andgen common to cancer of the uterus, cancer of the stomnach and cancer of the lung in man,

Analogous results were obtained by I, Makarl and M, Huch [9], using the Schuliz-Dale reaction (anaphylaxis
with desensidzation on lsolated organs of the guinea pig). In thelr studles on sera from patients the authors found
a soluble antigen commen W all forms of cancer, {ndependent 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 aatibodies to normal organs, that no single antigen specific for all tumots In man exists, Each
of the thzee cancerous tumors studled by us contained fts particular specific antigen which was absent in the other
two. This material naturally could not be considered adequate fo. judging to what extent the observed fact
could be appiled to other tumors or for answerlng the question whether each tumor was characterized by specific
properties particular to 1t alone or whether tur iors could possess similar antigens, Further work was needed to
clarify these problems; the results are presented in the present communication,

The material for the present invesiigation was formed by 45 cancerous tumors in man, of different localiza-
tion and structure; moreover, the patlents belonged to different blood groups, Comparative studles were 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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EXPERIMENTAL METHODS

The experimental methods for absorption and complement fixation as well 23 the use of specific antd-
tumor zera No. 388 and No. 114 (agaiust tumor No, 1~ liver inetantasls of cancer of the colon), No, 528 and
No. 9§80 (agatast tunor No. 2 = llver metastasis of cancer of the gall bladder), No. 49, No.1758 and No, 1934
(agalnst twnor No, 3 — primary cancer of the ilver) have already been described by us in detall In previous com-
munications [4-5}

Seta organ-specific to Uver and spleen tn man were used for control simultanecusly with anti-tumor sera,

Antigens for absorption and complemeni fixation wete prepared from fresh and formsiin-or glycerine -
preserved tumor tssues. Formalin.or glycerine-treated tissues were first freed from the preserving flutd by wash-
ing in running ap-water or by dialysis in physiologic solution. Absesption of sera by fresh tumor tissue could
only be achleved successfully when the materfal had nut been stored for long, so that material obtained at opera-
tion gave the best results, The tissue In these cases was maceratled and washed Immediately before the experi-
ment,

Control antigens were prepared from fresh spleen and Uver tssue taken from healthy persons who dled
accidzntally,

EXPERIMENTAL RESULTS

In Table 1 1s presented a typical protwcol of an experiment on comparative study of water-salt extracts
from tumors by means of complement fixation reacton. The table shows that agud-tumor serurn No. 1758 glves
a posttive complement fixation reaction with extact of turor No. 3, with respect to which tis serum was ob-
tained, and also with one of the other tumors under lnvestigation, viz. No, 12, This serum did not, however,

TABLE 1
Coinparative Studles on Specific Antgenic Properties of Tumors Using the Complement Fixation
WMethod
Qilu- Auntigens from Tumors antigens| _ 3
Seruiti tion from £ g
of . . o 4l sy o S . ) . 3
o Ml %3 .‘v-!.ns.h’t?.‘-‘r&}«?t.;' 3| ¥ [gplen |30
Anti-tumor No, 11200 — bbb ) —f b b ] — -
1758 {against :’;ﬂ - ‘*Lf‘*l‘ ——==j={—-j—i—] +++ - —
umor No.3) 1801~ I e e e e e o " e
]
And—&plcen 1180 — — Uy SUVN (UUTI IR [N R _— +_,§~++ -
No. 57 12160 — - ===} - larga ]
Antigens — — SN NS UUG DU DUNY U SN — -
control

Conveational signs: +:+4, +++, ++, +, ¢ different degrees of positive reacdon; - negative reactlon,

Note, Tumor No, 1 — Hver metastasis of cancer of the cecum; No. 3 —~ primary cancer of the Uver;
No, 4 ~ liver metastasis of cancer of the stomach; No, § — liver metastasis of cancer of the bile
duct; Moz, 7 and 8 — liver metastasis of cancer of the stomach; No, 9 — prlmary cancer of the liver;
No. 10 — liver metastasis of cancer of the ovary; No. 11 — liver metastasis, primary site unknown;
No. 12 — liver metastasis of cancer of the stomach,
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teact with the water-salt extracts of tumors No, 1, 4, 5, 7, 8, 2, 10 and 11; tuds indicates the absence in thewe
of snigens {dentical with antigeas of twmors No, 3 and No, 12, The aotl-tumor serum gsed In the expestments
way speciiic and did not react with antigen from normal organ (spieen), The working dose of spleen antigen 1s
thowh to be correct by the pesitive reaction obtained with the same dose of spleen untigen and the corresponding
wrgan-speciflc serum,

TABLE 2
Comparative Studies on Speclfic Antgenic Properties of Tumots Using the Absorption Method
. i a 4 )
Tissve used Dilu- Antigens from Tumors .“5’:%
Serum for Seruin fdonof 5, 50
bsorpti ] Py ss |“l=le]|2i=pEE
Absorption [ Sera ] #2lalalalz ga
Spleen 1480 b+ 4+ (444 [+ ==l ~—[ -
e S o o ol ot 2 2 ol Rl Bt Ed Bl B Saetl B
1032044 bt b -l
Tumer ’h&)! — —_ —_ el ] -
1 hlﬁ(ﬁ — — S JUIS NS B N
113201 — — NG NG DUNS S S
Tumor 1:80 — — T B 1 = ) -
X d 11160 — - SO U UGS OSBRSS U
13200 — SN JUIS QU B N e
Andtumor | Tumor - 1:80 — - ! N o B s R Tt Bt I
No, 358 }e 6 1 — ~ SRS NN DU DU UG N S
(against t- 1313200  — - S Rl Bt et Bt el B
mor 10. 1) 1 Tumor L o A e 1 o i st ol R Bl B Kol Rt Bl B
a1 L1604 4+ [+ [ (=== -]~
10320+ 4++4 1 4+ et Bk Rl bt Bt Bl B
Tumor IRERE B S R D o o ok ol Rl Sl Sl Rl el Bl
a8 Ryl o ol e e of e el o o Bt Bt
11320+ 4 4+ +4 R Rl Rt St Rl Sundt Buot Mot
Tumor 1180 (444 [+ (R E =
M9 (R REERE S R o B o Bl Rl £ ol ol Bt B
1132044441 +++ oatl Junet vl hot S Bt et Moo
Tumor 1180 444 [t (4 =~ =)
R DL el s o S o o Rl Bl Bl B S et B
V32044 | 44+ d fe] e e e | e
Tumor IREVRE I Rt B S &t o L o Rad ol Rt et Rl B
M RR L e e A O o B aaak b R B Bt Bl o B
130+ +++ | +4++ S 2n 2k At bt Al Rl Rl Rt R
Antdgen Control - -7 - _-l-. DY QUS y goet

Conventonai signs the same as in Table 1,

Note, Tumor No. 1~ liver metastasls from cancer of the cecum; Nos. 4, 6, 7 and 8 ~ Hver metas-
tasls from cancer of the stomach; No, § — primary cancer of the lver; No, 10 — liver metaziasts of
cancer of tae ovary; No. 11 ~ liver metastasis, primary site nunown,

988



990

TABLE 3

Results of Commparative Studies on Specific Antigensc Properties of Tumors in Man

-

-

Number of antl-tumor serum

Against Against jAgalnst
9 | Localfzation of wmor tumor tunor tumor
§ S| Mot No. 2 [No, 3
5 &
: 2 | 388 | 114] 528 | 990] 49 1758 1934
3 S
-]
-
t 1 tiver metastasis of cancer of the cecum ' 0 + + - - -
; 2 | Liver imnetastasis of cancer of the bile '
i duct K] - - + | - - -
{ 3 i Primary cancer of diz lver i B - -t =1 =1+ + +
{ 4 | Liver metastasis of cancer of the stomach - B + -l =-j=1 - i~
LS i Liver metasiasis of cancer of the bile % )
', ¢ duct i 0 + - ol -
% 6 . Liver metastasls of cancer of the stomach | ¢ + - | - -
1T ; Liver metastasis of cancer of the stomach | 0 - - - - -
E 8 l Liver metastasis of cancer of the stomach ! 0 - - - - -
Z 9 | Primary cancer of the liver ; A~ -1 - - -
| 10 | Liver metastasis, of cancer of the ovary % A |- -t =i=1 - |-
i 11 | Liver metastasis, primary site unknown ' 0 - -~ - - -
g 12 | Liver metastasis of cancer of the stomach ; A - - - + +
g 13 | Liver metastasis of cancer of the uterus - - - - -
' 14 | Liver metastasls of cancer of the swomach ' A - - - - -
E 15 | Liver metastasis of cancer of the stomach | B - - - -
© 16 | Liver metastasis of cancer of the lung A |~ - -
17 | Cancer of the stomach : - - - -
Liver metastasis B - -
Lymph gland metastasis - -
18 | Cancer of the lung A + - -
18 | Cancer of the lung - - -
20 | Liver metastasis of cancer of the lung - - -
; 21 | Cancer of the stomach A - - - -
X ! Liver metastasis of cancer of the stommach - -
E 22 | Cancer of the stomach - - -
' 23 | Cancer ¢f the stomach 0 - + -
24 ) Cancer of the stomach - -
25 | Cancer of the ovary A -
26 | Liver metastasis of cancer of the lung A -
27 | Cancer of the lung B - -
28 | Cancer of the prostate 0 ~ -
29 | Liver metastasis of cancer of the stomach | A - o - -
30 | Liver metastasis of cancer of the cervix 0 - - - -
21 | Cancer of the breast - -
32 | Cancer of the breast 0 -
33 | Cancer of the esophagus growing into
bronchus 0 +
Liver metastasis +
34 | Liver metastasls of cancer of the pancreas | 0 -
35 | Lung metastasis of cancer of the stomach | A -




{Table 3 cont'd)

Number of anti-tumor serum
Agalrst Against Agalnse
g g turmor tumor tumor
g tocallzation of tumor EQ No. 1 No. 2 No. 3
o 3
) S| 38| 114 525 |o90 | 49 |1758] 1934
36 Cancer oi the breast B -
37 Skin (chesty metastasis of cancer of the
breast B -
38 Liver metastasis of cancer of the stomach | A - - -
39 Liver metastasls of cancer of the colon B -
40 Llver and spleen from patient with
feukemia A -

41 Llver metastasds of cancer of the stomach | B -
42 Cancer of the stomach B -
43  Cancer of the lung AR -
44 Cancer of the stomach 0 -

Liver metastasts -
45 Cancer of the stomach A +

Lymph gland metastasis +

Conventional signs: + positive complement fixation and absorption roacdon resuits; — prgative
results,

These experiments, on the one hand, confirm the fact established by us earlier [4] concerning the difiez-
ence of specific tumor antlgens and, also, demonstrate that there are tumers which are characterized by the
presence of similar spectficantigens (tumors No, 3 and No. 12).

Another conflrmation of this fact came from investigadon of tumor antdgens by means of specific absorp-
tion. ‘fable 2 presents a protocol of experiment on abserpton of ant-tumor serum No, 388 (agalnst tumor No. 1)
by different samples of tumor tssues, The experiment included tumor dssues No, 4 and No. 6, whose watez-salt
extracts, like thatof tumor No. 1, gave a positive complement flxatlon reaction with antl-tumor serurn No. 388
and tumor tissues Nos, 7, 8, 9, 10 and 11 whose water-salt extracts gave negative complement flxation reactions
{see Table 2, absorption of serum by spleen tissuc), Abworption of serum No, 388 by tumor tssues Nos. 1, 4 and
6 led, as can be seen from Table 2, to complete loss of 1ts abllity o react with water-salt extracts from tumors
Nos. 1, 4 and 6, Conversely, tumor dssues Nos, 7, 8, @, 10 and 11, whose water-salt extracts gave a iegative
complement fixaton reaction, could not extract from the serum anti-tumor antibodles in the course of absorp-

tion, In the course of absorption the seruin retained its ability to react with water-salt extracts of tumors Nos.
1, 4:snd 6.

Thus, the experiments performed by us on specific absorption provided new proofs in favor of the existence
of umors both differing in thelr specific antigenfc proparties and stmilar with respect to speciflic andgen,

As has been mentioned above, comparative studles were carrfed out ont 45 cancerous tumors of man, The
results of all these investigations are summarized in Table 3 which shows that of 32 tumor antigens tested with
sera No. 388 and No. 114 (against twnor Mo, 1) only 6 antigens (Nos, 4, §, 8, 18, 33, 45), as well as antigen
No. 1, gave a positive reacton, i, e, proved to be similar to antigen MNo, 1,

The majority of the antigens, however, reacted negatively thus demonstrating qualltadve differences

between the anidgenic properties of these 27 tumors from those of tumor No. 1 and tumors Nos, 4,5,86, 18, 33
and 45 sftmlilar to No. 1,
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Of 26 tumor antigens tested with sera Nos. 528 and 990(against tnor No, 2) only one antigen, No, 23,
ltke antigen Mo, 2 which was used for thie serum, reacted positvely, the remainlng 24 antigens gave & neyative
tesult.

Twenty-nine tumor antigens were studied with antl-tuinior sers Nos, 4y, 1758 and 1934 (agalnst tumor
No. 3). Apart from antigen frem mmor No. 3, a positive reaction was found only with antigen from tumor No, 12,

1t inust be noted that cera of one scries which were obtained {rom different rabblts but were Immunized by
the same tumor andgen (e. g. sera Nos, 49, 1758, 1934) behaved conslstently In the experiments, In other words
they all gave cither a positive or a pegative reaction when treated with the antigen being tested,

As can be seen from Table 3, attemipts to establish some relationship between the abillty of s tumor
antigen to enter into Immunobgic reacton with one or other anti-tumor serum and localizadon of this tunor
proved unsuccessful, Thus, for example, tumors Nes, 18, 33 and 45 gave a similar positive reaction with sera
Nos, 388 and 114 despite the fact that they differed in localization, On the other hand, tumors with stmilar
localization behaved differently in thelr reactions, e. g, tumots Nos, 3 and 9 reacting with sera Nos. 1758 and
1934,

This ability of tumors to enter into reaction did not depend on the host's blood group et.her, and hence
dtd not depend on the group antigens present {n the tumors,

1t should be noted particularly that primary tumors and their metastases obtained from one and the same
padent possessed strnilar specific antdgenic propertles. If the original tumor entered into immunologlc reaction
with one or other serum, its metastases also reacted positively, and vice versa (e.g. tumor No. 17 or Nao, 45, see
Table 3).

We did not observe a slngle case of divergence In the behavior of primary tumor and {ts metastases,

Unlike the data of L. A, Silber and his collaborators, A.K.Saakov, hakarl and Huch and others, these
investigatdons have shown that no single antigen, specific for all cancerous tumors of man, exists, Some tumors
are qualitadvely different as regards antigens and have no common specific "cancer® antlgens; other tumers, on
the conuary, are characterized by the presence in them of similar, and possinly identical, speclfic antgens,

This has also found support In the work of P. N, Kosyakov and N. §. Kuznetsova {6),

in connection with the results obizined by us ft §s of interest to note the data reported by J. Graham and
R. Graham [8], according W which patients with cancer show antibodies which react with antigen froin tumors
of other patients,

The same authors, however, repott that in some, more rare, cases tumors did react slinilarly with one and
the same serum, . e. showed similar antgenic propertes,

The question concerning the causes of similarity of specific antigens in some cancerous tumors in man
and, conversely, of differences in others remains unanswered and requires further study,

SUMMARY

The authors einployed reactions of complement fixation and specific absorpiion for comparatve study of
the antigenic properties of tyrers in man,  As a result of these experitnents it was established that there s no
sihgle antige: ~~Mich is specific for all tumors of man. Certain tumots are qualitatively different and do not
have common specific "cancer® antigens, Un the contary, other tumors are characterized by the presence of
stmilar specific antigens,
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