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The discovery of specific wmorous antigens [1-7] necessitated & more careful study of them, The problem
conceming the specificity of the tumorous antigens (especially with wansplanted tumors) must be further de-~
veloped since many works have appeared in forelgn lterature which throw doubt on the presence of specific
immunity in the case of tumors,

Foreign immunogeneticists {8, 8] explain the existence of immunity In transplanted turnors by a tssue
incompatibility between the tssues of the anfinal bearing the tumor and those of the reciplent due o their
immunogenstic difference,

Th, Hauschka [9] believes that the antigenlc conformity of the tumnor donor's dssues with these of the
reciplent does oot cause an {fmmune reaction, and that the tumor develops without the appearance of antbodies,
This author beli~ves that the andbodies discovered in non-infilravng tumors are assoclated with the phenomena
of iso- and avwhmmunizaton, Certala foreign sclentists have Investigated the problem concerning the exist-
ence of speclfic umorous antigens using inbred animals [10]. They concluded that a specific cancer antigen
was present even when a tummor was passed 0 pure-bred anlmals of the same genetle breed, a process effecting
maximal exclusion of iso-antigenic differences,

In 1856, V. V, Gorodilova and L. V, Shershulskaya conducted experiments using the anaphylactic reaction
with desensidzation to study the antigenic properdes of normal tssues in mice of various breeds. These authors
were unable tc discover any andgenic difference in normal tissues of genetically different animals breeds,

We attemnpted to clear up these differences of opinlon, For this purpose, we conducted a serfes of experf-
ments studying the speciflc tumorous antgens of 3 wansplanted mouse tumors, inoculated simultancously into
the same animal and then passed many tdmes 1o mice of the A, breed, The inoculadon of ail 3 tumors into
cne inbred animal and the subsequent passing of the tumors for a long period of dme maximally diminished
the influence of the genotypic differences present in non-purc-bred antmals, and also reduced the {50-antigenic
difference exfsting between Individuvals of the same breed,

EXPERII ENTAL METHODS

We made a comparative study of 3 mouse tumors: Ehslich’s adenocarclnoma (subcutaneous forin), Kroker's
sarcoma and acridine sarcoma, The original Inoculaton was done by means of & wrocar, transplandng eniform
pieces subcutanecusly o white mice of breed A, Ehrlich’s adenocarcinoma was inoculated into the left cervical
reglon, Kroker's sarcoma, into theright flank, and acridine sarcoma faw the left flank of the animal,

Therefore, all three tumors developed simultaneously on the same mouse, Fifteen to elghteen days later,
the tumors were passed o Inbred mice of breed A, in the same locatlons, A total of 20 passages were done,
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We examined the tissues of the passed nwnors Immunclogically, using the complement {ixaton reaction
(CFR) both in its usual form and with preliminary specific absorpton of the andtuner immune serums according
to the method proposed by P. N. Kosyakov [4).

‘The Immune serums were obtained from chinchilla rabbits inravenously imimunized according to one of
the 4-week cycle systems. Immunization was produced to each of the 3 tumors {noculated into the same animat
at the 1st, 10th and 20th pcssages. We used the complement fixation reaction {n the control experiments with
{mmune serwns in relaton to the normal mouse Uver aud spleen,

EXPERIMENTAL RESULTS

In the first serles of experiments, we studied the changes in the antigenic properties of tumors passed for
a long time to inbred mice, We used immune serums in relation to the Ehrlich®s adenocarcinoma {No, 1353
and 1393), to the Kroker's sarcoma (No, 1692 and 3243) and to the acridine sarcoma (No. 1094 and 343) of the
1st and 20th passages, Thsir examination with the suitable antigens in the complement {ixation reaction gave
the results presented in Table 1.

As the data in Table 1 shows, the complement flxation reaction did not disclose any change in the and-
genic properties of the tumorous tissues to occur during the passing process. Each of the andtumor serums ob-
tained to the tumors of the 1st passage reacted with the corresponding antigen in approximately the same tter
as with the antigen from the tissue of the same tumor passed 20 thmes, The antitumor serums w the tumors of
the 20th passage also had the same titer with the antigens from the tissues of the tumors passed 20 times as with
the antigens from the tissues of 1st passage tumors, Therefore, prolonged passaging of the tumors to pure bred
mice did not affect the antigenic properties of these transplanted tumors, By passing the 3 wansplanted tumors
simultansously to inbred mice, we obtained data on the similarity and difference in the entigenic properdes
of the tumors mentioned,

Such an experimental form excluded the influence of Individual antgenic differences in the tssues of
the mouse tmor host, since all three turmors developed on one body,

We were also interested in findlng additdonal proof that cancer antigens, specific only to tumors, are
present in tumorous tissues as well as the normal antgens. We flrst vied the ordinary complement fixadon re-
action for this puzpose, without the use of specific absozption, Therefore, in the second serfes of experiments,
we used immune serums to each of the tumors of the 20th passage, with immune serums against nornal mouse
Hver and spie=n as the control, Table 2 s a report from 2 typlcal experiment with the complement fixatdor
reaction,

Table 2 shows that all the andtumor serums reacied in approximately the same tters with thelr own
antgens and with the antigens from the twe other tumors, although the tters were somewhat higher in the re-
action with thelr own antdgens, The serum againgt the normal Hver (No. 2991), however, reacted considerably
more strongly with its own antigen than with the antgens from the tumors,

The same can be safd of the antitunor serums in relation to the normal lver antigen, with which they
d1d not react a3 strongly as with the tumor antigens, The serum against the mouse spleen reacted with both the
tumnor and spleen antigens in approximately the same tlters, which was also true of the andtumor serums in
relation to the andgen from the mouse spleen,

Therefore; the ordlnary form of the complement fixation reacton showed that the antigens of these three
tunors were very similar, that the antigenic properdes of the three tumors differed from those of the normal
lMver and resembled those of the normal spleen,

In order to establish whether there actually were antigenic differences between the mmors and In order to
differentate the antligenic properties of the tumors from those of the normal spleen, we resorted to the method
using preliminary specific absorption of andtumor serums, We used both formalized and natve tssues from the
tumors to absorb the serums, No material difference was found between absorption by the natlve tumors and that
by the formalized material, although the serums were anticomplementary in some cases, when the serums had
been insufficiently centrifuged after absorption by native tssues,
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TABLE 2

Comparative Study of the Antigenic Properties of Tumorous and Normal Tissues, Using The Com-
plement Fixation Reaction

Antigens
Antd tumor Dilutions |Ehrlich’s | Kroker's | Acridine] Mouse | Mouse | Serum
serum adeno- |sarcome|sarcoma| liver |spleen | conwols

carcino.nﬁ

No, 188, against | 1550 |44t |[++++ |[F4++

o, 198, agalnst _ bt [~
ulich's adeno 14100 |44++ [H+++ [H+++ | 44+ |[++++] -
carcinoma 1200 |4+ [H++ [+ |+ ~
11400 |44 44+ 4+ - M+ | -
10800 |4+ + + C— + -
111600 |+ - +— - - -
No. 3215, agalnst 1450 |-t b bbb | b M| —
Kroker's 11100 [t [ -+ |+ [ | -
19200 |+ | ++++ [ F+4++ | + +++ | -
13400 |44 44+ HE 4 -
1:800 |4 444 44 - +—- -
111600 {4— + S el e — -
No. 810, against | 1350 |44+ |++++ [H4++ | ++4+ [H++4+ ] —
Actidine 13100 |4+ [+ 444 | ++ [+ -
10200 [+ [+ |+ S T
11400 b+ [ M - ++ -
11800 |+ TR e I -
111600 |- + ++ — - -

No. 2991, agalnsg 1450 | b4 [ 4+ | +++ [+ | 4
pormal nouwse | 14106 | 4+ | + ++ [

!

lives 1020 | +— | +— |+ i+ | —
11400 | — - +— [ |+ -
11800 | — - - +++ - -
151600 | — - - ¥ - -

No.12,agalnst | 1050 {44+ |++++ [F4+++ | +++ [++++] ~
pormal mouse | 15100 |++4+ [++++ [H+++| ++ |[H+++] -

spleen 15200 M-+ A+ L+ ] -
13400 (++ -+ 4+ A= -
1800 14+ = M -+ -
111600 |4— e -+ — +4+ —

Antlgen controls — - — —_— — —_

Table 3 shows the data obtained from the third experimental serfes using preliminary specific absorption
with the complement fixation reaction.

As the data in Table 3 indicate , the preliminary absorption of the antiturnor serums by the tumor tissues
removed the Incidental antibodies from them aad left only the antibodies specific for the tumors against which
the serums were cbtained. For example, before absorption, serum No. 198 against Ehrlich's adenocarcinoma
reacted In a titer of 1; 400 with all threa tumors, showing their antigenic similarity. Serum absorption by the
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‘TABLE 3

Comparative Study of the Antigenic Propertics of the Three Transplanted Tumors (20th Passage),
Using the Specific Absorption Method In the Complement Fixation Reaction

+ Antigens obtained from:
: 3 ¥, [}
; Ehrlich®s| Kroker's Acrl- |Normal
No. of serum | Atsorbed by ‘é adenn- ;é;iom dine spleen Eé
tissue from: = lecarci~ . sarcoma g
2 |poma &
Before U580 bbb b 4 e e | —
absorptien V100 gt (44 4+ e ] —
11200 (4t [H4++ [F+++ bbb |
1:400 1 ++4++ [++++ 4+ |+ -
No, 198, agalnst| rhoychy 1:50 - — — — —
Ehslich's adenocar-  |1:100] - - - _ —-
adenocar- cinoma b:200) - - - - -~
ciopoma 4 I: 400 - _ . - —
Kroker's 1:50 M4+ 44+ | + -
sarcoma P30 4+ + + +-—~ -
1:200 (44 - i ¥ - -
1:400 14 - — — —
Acridine 1250 [t | 4+ | | | -
sarcoima 1100 [ 4-++ + +— - —
1:200 |++4 —_ — — -
1:400 4 — o —_—1 -

Ehrlich®s adenocarcinoma tissues rernoved all the uatibodies present, and the serum gave a negative reaction
with all the rumor antigens. With serum abscrption by the tissues of the Kroker's and acridine sarcomas, the In-
cidental antibodies were absorbed, leaving the antibodies specific to Ehrlich's adenccarcinoma, with the antigen
from which, serum No. 198 reacted in considerably higher titers. We obtained analogous data concerning serums
No. 810 {against acridine sarcoma) and No. 3215 (agalnst Kroker's sarcoma), Thefr absorption by the tumor tis-
ses made it possibie to distinguish the antigenic substances of the tumors and spleen from each other. The ab-
awrbed antinumor serum reacted with the correspe ¥ding tumor antigen, but not with the antigen from the tissues
of the normal epleen, thereby confirming thelr a dgenic difference.

Therelore, the use of the preliminary specific absorption method in the complement fixation reaction
clearly showed that the experimental rumors differed from each other in this relation, in spite of the mentioned
sntigenic community berween them, as well as from the tissues of normal organs,
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TABLE 3 (continued)

i
H

Antigens obtained from: -

' wlich®s v Actl- oy

Absorbed by § [Ehrlich's e opery Normal
No of serum tissue from: Ef iie&o_— sarcoma ﬁxom spleen gé
) ‘ g noma _ b §
! Before 150 Ll bbbt b bbb |~
absorption 112100 {4 bt [ H bbb 4+ |~
12200 f Ao oo T e 4 | b ) —
. 1:400 Ak e A -
No, 810, againsg Acridine 1:50 + + +4 — ] -
acridine sarcoma i: 100 T — + — -
sarcoms 1:900] — — . - -
1:400] - — — - —
Kroker's 1250 | 444 + A+ + -
sarcoma 12100 +4- — EUENES — —
' 1:200f — — e — —
1:400f — — + — —
Ehriich's adeno~| 1 : 50 ++ M4 S ] -
carcinoma trloo) 4+ +4 A+ + —
1:200f -~ 4 +4 — -
1:400) — . - ++ — —
Before e I o o o e s o
atsorpdon 111100 [ bbb |t [k [ | =
1:200 H-+++ [+ 4 R+ -
1400 - +++ H+ 44 4+ ++ | -
 Kroker's 1:50 ol T o o S S o + -
sarcoma 1160 4 + + - | —
1:200f — — — — —
1:400f ~— - — -
No, 3215, Acridine 1:80 | 4+ 4] 4] 4+ _
against sarcoma 1. 300 E R KRN K, + -
Kroker's 1:200 e | e — — —
garcoma }: 400 — -+ — — _—
Ehrlich's 1050 } ot 444 | b | ] -
adenocar=  11:100] +  |44+4+| | - -
cinoma t:%00} — FRCI — — —
1:400] — + — -
Andgen controls —_ — l -— ‘ - -
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$ince the three tumors were passed to the same animal, we can cousider that the diffcrences disclosed in
the mntigenic properties of the tumor tissues are not antigenic differences fn the tissues of individual animal
tumor-bearers, as all three tumors developed on the same mouse and had been passed to inbred animals for
periods of over a year. Moreover, the fnvestigation of the tumors passed 20 times established the presence of &
specific antigen, differing from the antigenic substances of normal tissues, as a rule, since, in the first experi-
mental series, we found that the antigenic properties of the tumors of the 1st and 20th passages were the same.

SUMMARY

A compazath'e study of the antigenic properties of the 3 transplanted mice tumors was conducted. These
wmois were passed for a long pericd of time in inbred animals, with simultaneous hioculation of ail of the 3
wmors to the same mouse. The method of specific absorption of antitumor serums was used in the razction of
complement fixation.

A clear antigenic difference of the tumor tissues from the tissues of the normal organs of the mouss, the
casrier of the tumor was revealed as & result of this investigation. Besides, it was demonstrated that the and-
genic sibstances of the cancer cells are common in different rumors. An actual difference between the antigenic
properdes of the 3 mice transplanted tumors was, likewise, revealed.

The use of these methods allowsus toshow the fallacy of the opinion of certain foreign immunogeneticists
on the absence of the specific immunity in wmors.

The above data ot only make the presence of the specific antigenic substances of the pathologically
changed cancer cell quite certain, but, likewiss, the presence of the varfations between the antigenic properties
of the 3 different wransplanted mice wmors.
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