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L. A, Zilber and his coworkers {1,3,4,5,11] have demonstrated the presence of specific antigenic substances
in malignant tumors of man and animals, using the reactions of anaphylaxis and desensitization for this purpose,
Evidence of the existence of specific tumor antigens has also been obtained by means of other immunological meth-
ods [2,6,7,10, and others},

A number of foreign workers have, however, questioned the existence of specific tumnor antigens, and have
auempted to explain the specific antigenic properties of tumors from an immunogenetic standpoint. Thus Hauschka
{123 considers that tumors, other than those transmittable by ultrafiltrates, do not contain any specific antigens, and
that the "antibodies” claimed to have been found in them are in fact isoantibodies, formed as a result of the in-
compatibility of the tumor tissues with those of the recipient,

It has been shown {8 and others] that notmal and tumor tissues contain a variety of antigens, The assortment
of antigens, common to both normal and tumor tissues (species, -group, type, and others), is identical for tumors and
for the various organs of one and the same individual, Additionally, however, tumor tissues contain specific tumor
antigens, in the same way that normal tissues contain special organospecific antigenic substances, incidental to their
particular functions,

It {s also possible that individual antigenic differences may exist, as is shown by the results of experiments on’
transplantation of skin, for example, Whereas autotransplantation is nearly aiways successful, homotransplantation
is usually unsuccessful,

The question.arises, in connection with the study of specific tumor antigens, whether there is any difference
between the antigenic properties of tumor tissue and the tissues of other organs of the tumor-bearing animal,

It has been shown in the papers cited above that tumor tissues contain antigens which differ immunologically
from those of normal tissues, Fer their comparative study, these authors took tumor tissue from one animal, and
normal tissue from another, as a control.

In view of the absence of incontestable evidence that individual antigenic differences between animals do not
exist, we made a compasative immunological study of the antigenic properties of tumors and organs from one and
the same animal, since the tumor should contain all the same antigens, species, group, etc., as the normal tissies
of the given organism,

For our experiments we obtained serums from rabbits immunized against rat sarcoma M-1, and against liver
and spleen from normal rats, *

Serums from 13 rabbits immunized against rat sarcoma M-1 were used. Table 1 presents the results of one of
the experiments, in which we made a simultaneous study of absorbed anti-tuinor, anii-liver, and anti-spleen serums
with rat sarcoma M-1 antigens and with those from the liver and spluen of normal rats,

* The techniques used for obtaining immune serums and for preparing antigens are described in a paper by P, N.
Kosyakov, N, I, Kuznetsova, and V. 8, Korosteleva {8},
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TABLE 1

Reactlon of Fixation of the Complement of Specific Scrums with Rat Antigens

Antigen -
Serum No. of {Dilution — — Gontrol
’ of semm
rabbit serum “’iﬂc‘i'i” rat liver  [rat spleen
Anti-tumor 169 10 444+ -+ +4++ —
20 +-++ - + —
40 4+ - ot —_
.80 — — — —_—
Anti-liver 2017 10 — T — —
20 - SRILA - -
40 -_— ++ — —_
80 — + — —
Anti-spleen 1961} 10 + 4 +++ —
20 - - -++4- —
40 - - + -
80 — — — _—
TABLE 2

Reaction of Fixation of Complement of Specific Serums with Antigens from Tumor-

Bearing Rats

o Antigen o Antigen
kR éug sarcomd '8"55 sarcoma —
Serum S % 2 =) g M-1] Hver spleenr._g 5 ﬁ‘_’rf liver  jspleen
A fa] o ) R
Rat M 2 Rat M 4
Anti-tumor 1340 1 100 {-b+4-+ — + 1160 |[++4-+ + —
200 {44+ — — 1200 | 44+ - -
400 |+ - — | 400 + - -
Rat Ny 13 Rat M 14
Antl-tumor 773 % 40 {++4++ — — 40 | +++ -— —
80 {++++1 — — | 80 +-+ - -
6 | 4+ | —~ | — 180 | + - | -
Rat M I5 Rat M 16
Anti-turnor 1891 20 {+++4+ * + + 20 {44t + &
40 { 4+ - — | 40 ++ - -
80 + — — | & e - -
Rat Ne 15 Rat M i6
Anti-liver 017§ 20 - F4+44] — | 1D - |+ -
gg ++i+ - %g - +-*:¥:*‘+ -
H) | - | d - + | -
Rat M 15 Rat M 18
Anti-spleen  } 1961 | 20 — I + + M4+
40 - - ++4-§ 20 - S o
el I A H I~ 1 (i R




The absorbed anti-tumor serum gave the most intense reaction with sarcomna antigen, and gave ‘on!y a weak
teaction with normal liver and splcen antigens at a dilution of 1:10, In the same dosage, liver and spleen antigens
reacted specifically only with their corresponding antiscnims,

1t is possible that the imununological differences between tumor antigens and those of organs of healthy ani-
mals derive from the immunological peculiarities of two diffcrent animals ~ the tumor-bearing animal, and the
healthy prospective recipicat,

We applied the complement fixation test to specific absorbed serums with antigens from rat sarcoma M-1,
liver, and spleen, all taken from one individual (Table 2),

As appears from the data of _Tahlc 2, anti-twnor scrum reacts most strongly with sarcoma antigen, and very
weakly, If at all, with other antigens from the same animal, Anti-liver and anti-spleen serums absorb complement
only in the presence of their respective organospecific antigens,

TABLE 3

Reaction of Fixation of Complement of Specific Serums with Antigens from Preserved Tissues

“ Antigen
g I - sarcoma
w . | 8 sarcoma ?
Seum 1S H |88 | M1 (;:;ife) 8 2 |M U(gly{M-1(% [M-1(1% for-
=8 | B¢ (native) ;S.g cerol) (formalin) malin)
Anti-tumor | 773 | 40 t + e e
| 80 |44 — | = ]+ ++
160 + - | = |+ = +
Anti-tumor 1691 20 {4444 + 4+ 444+ ]4+4-+4+] Not tested
40 | 4+ | = | — |+
80 + - +4 +
Anti-liver- | 2017 | 20 - |4++++] - - — Not tested:
40| — ] -] - —
80 — RECELE B - —
Anti-spleen | 1961 | 20 - - -+ - — | Not tested
Bl == |7 ==

TABLE 4

Reaction of Fixation of the Complement of Serums Taken from Rabbits Inmunized Against
Antigens from Preserved Sarcoma M-1 Tissue, with Rat Antigens

| i Antigens
Dilution
No. of rabbit of sarcoma liver spleen sarcoma |sarcema
serum - tive) | (native)| M-1 |M-1(5%
(native) |(native) (glycerol) formalin),
1288, immunized against 100 |++++] — 44+ b A
tumor tissue preserved 200 44+ —_ —~ A= -
in glycerol 400 + — - + —
1211, immunized against 100 |44+ — B T I e o e o B o
tumor tissue preserved 200 44+ —— — 4+ | 444
in formalin 400 -+ —_ —_ + 4
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1t has thus been possible, using specific anti-tumor and anti-organ serums, to provide a ciear-cut immuno-
logical diffcrentiation between sarcoma M-1 tissue and those of the liver and spieen of the same animals; this is
incontrovertible evidence of the antigenie specificity of rat'sarcoma M-1, and cannot be ascribed to individual
antigenic differences between the tumor tissucs and the organs of a different, healthy animal, as has been main-
tained by some anthors,

We also studied some of the specific antigenic substances of the tumer,

V. S. Korosteleva {7] found that the specific antigenic substances of human cancerous tissuc are resistant to
the action of glycerol and fonnalin solutions, and that they retain their antigenic and iinmuncgenic properties after
belng treated with such solutions,

We used 1 and &% formalin and 80% glycerol for the preservation of rat sarcoma M-1 tissues. The results of
testing the reaction of fixation of the complement by specific serums with native and prescived sarcoma M-1 anti-
gens  are presented in Table 3,

Aqueous saline antigens of sarcoma tissues preserved in glycerol or formalin specifically absorbed complement
with anti-tuinor seruns, but did not react with organospecific serums (Nos, 2017, 1961).

Antigens from tissues preserved in glycerol reacted in the same way as native sarcoma antigen, while those
from fonmalin-preserved tissue gave a somewhat weaker reaction,

Immunization of rabbits with preserved sarcoma tissues shows that these tissues retain their specific antigenic
and immunological properties after storage in formalin or glycerol,

Table 4 gives the results of tests of the reaction of fixation of complement of serums taken from rabbits im-
munized against preserved tissues, with rat antigens,

It is cvident from the data of Table 4 that serum No. 1288 (immunized against tissues preserved in glycerol)
confains specific anti-wunor antibodies, which react with both the antigens of native and preserved sarcoma tissue,
Antigens from tissues preserved in formalin (serum No. 1211) also give tise to production of antibodies to native
ramor tissue,

It follows that preservation of rat sarcoma M-1 tissues in 80% glycerol or 1 and 5% formalin does not affect
the specificity of the tumor antigen,

Our experiments thus show that rat sarcoma M-1 contains specific tumor antigens, which are different from
those of other tissues of the same animal from which the tumor tissue was taken,

The specific antigen of sarcoma M-1 is resistant to the action of 1 and % formalin and of glycerol, and the
tumor tissue retains its specific antigenic properties after storage in such solutions,
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