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Immunological analysis of the antigenic properties
of normal human and animal tissues has shown that, like
other tissues, the spleen possesses a complex antigenic
composition, Besides its organ-specific splenic antigen,
the human spleen possesses the group antigens A and B
{4] and M and N [5], Rhesus antigen [6] and heterogenic
antigens [1],

Certain workers have demonstrated the close resem-
blance between the antigenic structure of the cells of
the spleen and of malignant tumors [2, 7]. No solu-
tion has yet been found, however, to the problem of
which of the antigens possessed by these two species of
cell is responsible for this resemblance,

The object of the present investigation wa$ to make
a comparative study of the antigenic structure of the
spleen and of a tumor, and to elucidate the problem of
the existence of a possible common antigenic com-
ponent, and of its relationship to the specific antigens
of these tissues.

METHOD
The material used in the study consisted of tissues
from carcinomatous tumors and of the liver and spleen
of a healthy human subject, all belonging to the same
blood group, Crocker's satrcoma and the spleen of a
mouse, In order to make a comparative analysis of the

TABLE 1. Comparative Study of Antigens from Human Tumor, Liver,and Spleen

Results of complement fixa-
tion test with antigens from
Serum Serum absorbed by | Dilution |tissues of
of serum |human |healthy |healthy
carcinom@ human {hyman
liver spleen
' 80 | ] 4 |
No. 528-I1, against B 1160 | 444+ v i
human carcinoma 1:320 | +++4 — +
1:640 | 4444 — -
% :80 :}\l‘ +i+ —
i 1160 + 4+ — —
Spleen tissue 19320 | 444 ” _
1:640 | — —_
. 1:80 |
No. 51, agamst human B 1:160 i_—t_‘_—}‘ + ++++
spleen 1:320 | — — | ++++
1:640 | — — ++
€0 | — — |t
Liver tissue 1:160 | — — 44++
1:320 | — — ++4
1:640 | — — +
1:80 =+ +4+++ ++
No, 980, against human _ 1:160 | — ddd| —
liver 1:320 | — ++++ —
[:640 | — + —
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TABLE 2. Antigenic Properties of Mouse Spleen

Results of complement fixa-
Dilution [tion test with antigens from
Serum Serum absorbed by ¢ tissues 011
se:(:m] Lrockerﬂ mouse | normal
sarcoma chorioal-
spleen lantojc
membrane
1:100 | +4+4+| ++++| ++++
1:200 | +4++ ++++ ++++
- 1:400 | 444+ 4 A
1:800 | 44+ ++++ ++++
No. .. ..., against Chorioallantoic }égg '_tii"*’ j‘_iij’_ -
mouse spleen membrane tissue 1:400 | + 44 44 —
1:800 | — ++ —
1 B e 4 R
Tumor tissue a0 | = IT -
1:800 | — + —
1:50 | ++++| F++ 1] HHHt
- 1:100 | ++++| ++4+4+] +++4
1:200 | ++++| +4-++ ++++
1:400 | +++| F+4++ HH+
: : . 1:50 +4++H —
No... ... ,against Chorioallantoic 1:100 | A4+ +] +3+++ —_—
mouse spleen membrane tissue }288 i ii i iii .T_ -
. 1:50 + F+4+++ -
Tumor tissue 1:100 — 4444 —
1:200 — 44+ -
1:400 - + —

antigenic properties, immune sera against the test tis-
sues were obtained in chinchilla rabbits, The rabbits
were immunized by means of 3 injections weekly for

4 weeks [3]. The sera were tested with saline extracts
of normal and tumor tissues of a mouse or man, used as
antigens, in cross complement fixation tests at 37°, All
the sera were tested before absorption of their nonspecif-
ic, accessory antibodies and after their absorption on
formalin-treated tissues, The reaction was assessed as
follows: ++++, +++, ++ and + denoted various degrees of
inhibition of hemolysis, + a doubtful reaction, and =a
negative reaction,

RESULTS

It may be seen from Table 1, as it has been shown
previously {2], that antigens from the tumor and from
human liver could be differentiated comparatively easi-
ly by meauns of antitumor and antiliver sera, It also fol-~
lows from the data in Table 1 that the antigen prepared
from healthy human spleen reacted in a considerable
titer with the serum of a rabbit immunized with carci-
noma tissue. This suggests the presence of related anti-
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gens in tumor and splenic tissue, which is confirmed by
the positive reaction of the antispleen serum with anti-
gen from tumor tissue, As a result of absorption of the
antitumor serum with spleen tissue, however, antibodies
remained only to antigen from tumor tissue, and the
antibodies held in common with the spleen had disap-

peared entirely. This is evidence that the common anti-

genic component of the tumor and spleen is a nonspecif-
ic tumor antigen, Absorption of the antispleen serum
enabled the absence of a specific tumor antigen from
spleen tissue to be clearly established,

The results of the experiment shown in Table 1
thus demonstrate that the common antigenic componeat
of the tumor and spleen is a nonspecific tumor antigen.
This immunological relationship between the tumor and
spleen cannot be explained by the presence of A and B
group antigens, for in our experiments we used material
of the same group in respect of these factors, The anti-
genic resemblance between the tissues investigated like-
wise could not be attributed to the group factors M, N
and Rh, for the latter are detected in tissues by means
of special methods,



The presence of a common antigenic component
{or components) in human tumor and spleen tissue was

thus demonstrated; this component was distinct from the

specific tumor and organ-specific spleen antigens and
from the group factors A and B, M, N:and Rh.

In view of the immunological relationship between
the human tumor and spleen, we used mouse spleen as a
control during the comparative investigation of the anti-
genic composition of heterotransplants of a Crocker's
sarcoma on the chorioallantoic membrane of the chick
embryo, of the original tumor and of tissue from normal
organs of the mouse, .

The results of the investigation of the spleen anti-
gens by means of an immune serum against normal
mouse spleen tissue are shown in Table 2,

We see that the sera ofrabbits Nos, 813 and 629,
immune to normal mouse spleen, before absorption re-
acted positively not only with antigen from mouse
spleen but also with antigens from Crocket's sarcoma
and from normal chorioallantoic membrane, thereby
demonstrating the common antigenic structure of these
three tissues, As previously established, these three tis-
sues possess a common heterogenic antigen, which is
responsible for their resemblance. Absorption of the
serum on chorioallantoic membrane tissue led to com-

plete removal of the antibodies to this heterogenic anti-
gen. The sera subsequently continued to react in high

titers with antigens from Crocker's sarcoma and mouse
spleen, which was evidence of the presence of a com-
mon antigenic component in these tissues, distinct from
the heterogenic antigen. Absorption of the serum on
tumor tissue led toremoval of the antibodies not only to
the heterogenic antigen possessed in common with the
chorioallantois, but also to the antigenic component
common to the spleen and Crocker's sarcoma. After
absorption on turnor tissue,the serum became specific
and reacted only with organ-specific mouse spleen anti-
gen. :

The results of the experiments shown in Table 2
thus provide evidence in support of the complex anti-

genic structure of the spleen of the mouse. It may be
seen that mouse spleen possesses, besides its organ-spe-~
cific spleenantigen, a heterogenic antigen common to
the ‘chorioallantoic membzane of the developing chick
embryo and a third antigenic component common to
Crocker's sarcoma.

The complex antigenic structure of the spleen of
man and animals must be borne in mind when spleen
tissue is used for control purposés in immunological ex-
periments,

SUMMARY

The antigenic structure of human and mouse spleen
was studied. Along with the organ-specific splenic anti-
gen, an antigenic component in the splenictissue of man
was revealed, common with the human spleen and can-
cer tissue, but differing from the specific tumor vantigen.
The presence of an antigenic component, common with
Crocker’s sarcoma, was revealed in the mouse spleen,
Moreover, a specific splenic and heterogenic antigen,
common with the chorioallantoic membrane of the
chick embryo, is present in the mouse spleen.

' LITERATURE CITED
1. 0. V. Vinogradova, Zhur, Mikrobiol., E‘pidemiol.
i Immunobiol. 9-10, 123 (1939).

2. V. S. Korosteleva, in: Problems of the Immunolo-
gy of Normal and Malignant Tissues [in Russian]
{Moscow, 1956) p. 94,

3. .P. N. Kosyakov, V. S, Korosteleva,and N. L
Kuznetsova, Byull. Eksptl. Biol. i Med. 40,9,63
(1955), .

4, I L. Krichevskii and L. 1. Shvartsman, Klin,
Wochenschrift 44, 2081-2086 (1-9217),

5. . G. P, Tribulev, Zhur. Mikiobiol,, Epidemiol. {

- .Immunobiol., 12, 49 (1944).
6. K. E, Boorman and B. E, Dodd, Journ. Path, and Bact.
55, 3, 329 (1943).

7. E. S. Maculla, in; Biological Features of Malignant

Growth [Russian translation)(Moscow, 1950) p. 396,

961



