ANTIGENIC PROPERTIES OF HUMAN TUMOR
AND EMBRYONIC TISSUES
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The cells of malignant tumors are very similar to embryonic cells both morphologically and with
respect to some aspects of their chemical composition and metabolism. Immunological investigations of
these tissues [3, 4, 13-15] have demonstrated the similarity of their antigenic composition.

Reports have recently been published (1, 2] that the antigen of the transplantable hepatoma of mice
(strain XXTlIa) is identical with embryonic serum «-globulin, This antigen is present in the serum and
liver of mouse embryos but absent from the blood and organs of adult animals, and it is actively synthe-
sized by the hepatoma.

Embryonic «-globulin has also been found in the serum of a patient with primary hepatocellular
carcinoma of the liver [11].

These discoveries evidently do not constitute a general rule for all patients with carcinoma and all
animals with tumors. For instance, embryonic a-globulin is not found [1, 2] in mice with Ehrlich's car-
cinoma, with Cracker's sarcoma, and with some forms of transplantable hepatomas (strain XXII). Em-
bryonic «-globulin was not found [11] in the sera of patients with carcinoma of the esophagus, stomach,
and intestine, and also of patients with metastases of a carcinoma in the liver.

On the other hand, results have been obtained demonstrating antigenic differences between embryonic
and tumor tissues in rats [12], and also between human patients with carcinoma of the stomach and leu-
kemia {9, 10].

The object of the present investigation was to compare the specific antigenic properties of human
carcinoma and embryonic tissues, using for this purpose methods of immunological analysis of tissues
developed in the author's laboratory.

EXPERIMENTAL METHOD

The material used for the study consisted of the tissues of malignant tumors, of human embryos aged
6 weeks, and also tissue from the spleen of healthy adults after accidental death.

The method of obtaining heteroimmune tumor and organ-specific antisera, and the technique of per-
forming the complement fixation reaction and the specific absorption used in this investigation were de-
scribed by the authors in earlier communications [5-7].

The antigens used were saline extracts from the tumors and from the spleen of the adult subjects,
the liver, kidneys, skeletal muscles, heart, and lungs of embryos, and also antigens from mixtures of em-
bryonic tissues including the spleen.

Since the specific antigens of tumors, in contrast in certain organ-specific antigens, are readily solu-
ble in aleohol, besides antigens from native tissues, emulsions (in physiological saline) of alcoholic ex-
tracts of the tumors were also tested. By means of ethyl alcohol an attempt was also made to extract anti-
genic substances from the embryonic tissues and to compare them with the tumor antigens,

For control purposes a standard Wasserman antigen — an alcoholic extract of beef heart — was tested.

EXPERIMENTAL RESULTS

The results of one of the typical and frequently reproducible experiments to compare the reaction of
antigens from adult and embryonic tissues with tumor antiserum No. 104, obtained by immunization with
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native antigen from a tumor present in patient S., and with organ-specific serum No. 117 against healthy
human spleen are given in the table.

It is clear from the table that the heteroimmune tumor antiserum reacted both with antigen from the
native tumor and the alcoholic extract from it, and also with native antigens from the embryonic tissues,
demonstrating their antigenic similarity with the tumor tissue. However, the intensity of this reaction with
antigens from embryonic tissues was no higher than that with the extract from the healthy human spleen,

After absorption of equal volumes of tumor antiserum No. 104 with the same quantity of healthy adult
spleen tissue, tumor tissue, and embryonic tissue and subsequent testing of these sera in the complement
fixation reaction, the following results were obtained. As described in a previous communication [6], ab-
sorption of the serum with spleen tissue made it specific. The serum absorbed in this way reacted only
with antigens from the tumor and did not react with antigens from the adult human spleen. As the table
shows, this serum did not react either with antigens from the embryonic tissues.

Consequently, the antigenic similarity between human tumor and embryonic tissue discovered in
experiments with unabsorbed serum is due to nonspecific antigens common both to tumor and embryonic
tissues. The results of the reaction obtained with a specific tumor antiserum demonstrated qualitative
differences between human tumor and embryonic tissues.

This was confirmed also by experiments on absorption of the serum by tumor and embryonic tissues,
It is clear from the table that the tumor cells absorbed all the antibodies from the serum, after which it
failed to react with any of the antigens used in the experiment. Meanwhile, absorption of another portion
of this serum by embryonic tissues did not remove the tumor antibodies fromthe serum, and such a serum,
when absorbed by the embryonic tissues, could still fix complement in the presence of saline and alcoholic
extracts of the tumor. In the absorption experiments, the embryonic tissue thus behaved like adult human
spleen.

The specificity of the reaction may be assessed by cross-testing the antigens with an organ-specific
antiserum against human spleen, giving a positive reaction only with antigens from the spleen and with a
mixture of embryonic tissue including embryonic spleen, and also from the negative reaction of the sera
with heterogenic Wasserman antigen.

The results given in the table also reveal differences in the behavior of the human tumor and em-
bryonic tissues toward ethyl alcohol. Whereas the tumor antigen was soluble in this organic solvent and
the alcoholic extract of the tumor possessed specific antigenic activity, the analogous antigen from the
mixture of embryonic tissues did not possess serological activity and did not react even with unabsorbed
tumor antiserum. In their insolubility in ethyl alcohol, the embryonic antigens were similar to human
organ-specific antigens [8].

This investigation of the antigenic properties of malignant and embryonic tissues thus demonstrates
qualitative differences between them, i.e., that human tumors contain specific antigens not found in either
adult or embryonic human species. Consequently, human cancer cells are not immunologically identical
with embryonic cells, despite their morphological, biochemical, andto some extent, their antigenic similarity.
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera=
tions of the abbreviations as given in the original Russian journal. Some or all of this peti=
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of the first issue of this year.
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