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Work has been reported recently pointing out the possibility of prolonged cultivation of tumors on the
chorioallantoic membrane of the chick embryo. In the Institute of Virology of the Acad. Med, Sci. USSR, in
Prof. A.K. Shubladze's laboratory a Crocker's sarcoma was cultivated for a Jong ime by T.M. Maevskaia. To

date this tumor has already undergone over 100 passages, and still retains {ts tumor-forming properties towards
mice.

However, the nature of the tumor-forming agent, which survives for such a long time in heterotransplanta~
tion, has not yet been elucidated. Reither is it known whether the tumor loses any of its properties during culdv-
ation, or retains them fully, despite the prolonged development in a foreign environment,

A comparative study of the antigenic properties of the original and transplanted tumors makes possible a
detailed immunological analysis of the changes in the antgenic structure of the tumors when cultivated on the
choricallantoic membrane of the chick embryo.

There is no unanimity in the literature on the question of the preservation by heterotransplanted wmors of
their antigenic properties. Some authors for instance {11, 12, 13, 17] consider that the antgenic properties of
.- heterotransplanted tumors are preserved, while others [1, 5, 16, 18} come to the conclusion that the antgenic
properties of the tumors undergo variation during the process of heterotransplantation and that the wmors lose
the antigenic propérties of the primary host and acquire the properties of the new host. However, these authors
have not undeitaken the task of differentiating the antigens of the tumor cell or of ascertaining whlch of these
antigens are changed in the process of culdvation.

It has recently been shown that human tumor cells have a complicated antgenic stucture. Besides the
antigens present in the normal human cell ~ group -specific, type -specific and Rh [6, 7] ~ wmor cells are charac-
terized by the presence of specific wmor antigens [2,4, I5). In human tumor cells [9], as in the cells of normal
tissues [iiver, 8], the existence of proteins identical with those of the serum has been proved,

The antigen structure of tumors in animals has been less fully studied, As in the case of human tumors,
animal tumors are kilown to contain specific tumor armgens [3.14).

The aim of the present investigation was to study the species-specific antigens of tumors in animals and
also to make a comparative analysis of the smc‘es—spec:ﬁc antigenic properties of tissue of Crocker's mouse
sarcoma before and during cultivation on the choricallantoic membrane of the chick embrye.

EXPERIMENTAL METHOD

For the immunological investigaton we used tissue of an ascitic form of Ehrlich’s adenocarcinoma, Crock=
er’s sarcoma and M-1 sarcoma, and liver tssue of mice and rats. Heterotransplants of Crocker's sarcoma on the
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chorlcallantolc membrane of the chick embryo were also studied,

The investigaton of the species-specific antigen in the cells of the choricallantoic Crocker's tumor was
mainly carried out from material from tha first passage, obtained as follows. The Crocker's tumor, freshly ex«
cised from a mouse, was cut into pieces 2 mm in dlameter under sterile conditions and, after ueatment for 30-
minutes with penicillin and streptomycin was transplanted onto the choricallantofc membrane of & nine to ten
day chick embryo closs to the blood vessels or else directly over their ramification. In 372 embryos surviving
the experiments tumors dcwloped in 337, or 90,6% On the 18th-19th day of incubation of the embryo (41 3T'C)
the culdvated tumor was excised from the chorioallantoic membrane, carefully freed from traces of the lattse,
and weighed, In one experiment we usually used tumor from 15 to 17 embryos, amountngto 3.5-4 g,

After each passage the blological properties of the tumor and {3 ability to grow {n the body of a mouss
were tested,  For this purpose tumors after the first or second passage were wamsplanted back into mice; the
wumors became established and grew in all mice moculated In addidon, to the first passage of Crocker's tumox
onto the choxioﬂhmolc membune of the chick embryo, we also tested tumors after the 2nd, 3rd, 6th and 14th
passages.®

For investigation of the species-specmc antigens,precipitating sera from rabbits against mouse and rat pro=
tein were obtained. Rabbits wers immunized with the sera of these animals according to the usually acceped
method of preparation of recipitating sera,

For the work we used precipitating sera with an antibody titer not lsss than 1:10,000,

For detection of specles-spacific serum proteins in the cells of the animal dssues for examinaton we used
the method introduced by P.N. Kosiakov for the detectdon of species-specific antigenic substances in the cells of
human tissues and tumons {8, 8}

Tumot and lver tssue (3.5-4 g), washed free from erythrocytes, was finsly chopped up in a mortar for
4-1 minute in order to cbtain cells {ascitc cells of the Ehrlich's adenocarcinoma were used in the experimemt
without any specfal preliminary preparation)., The wmor and liver cells so obtained were washed in 10% saccha-
rose solution (pH = 7.2) or else in physiological saline until the washings were free from serum protein. Examin-
ation of the final washings with saccharose solution by the precipitation reaction was carrled out after dialysis
for 16 hours agalnst physiological saiine. In order to completely remove the serum proteins from the surface of
the cells of the tumors 2nd tssues, washing five to seven times was rsquired.

After washing the cells were ﬁnsly gmund with 2 pestle or crushed with glass and extracted with physielog~
fcal'saline for 20 minutes. The csll extract was centrifuged for 30 minutes at the rats of 10,000 revolutions per
minute and then tesiad by the pecipitadon reactdon. A clear ring at the place of contact of serum and antigen
was expressed by the sign +, an {ndistinct ring by & and no reaction by ~. The presence of protein in the washe
ings and In the cell extracts was detacted by the ring precipitaticn test with 20% sulfosalicylic acid,

EXPERIMENTAL RESULTS

The resuln of the Investigation of the species=specific serum protein in tumor and at and mouse Hver tis-
sue celis are given in Table 1.

1t can be seen from Table 1 that the first washings of tumor and Hver tissue celis contained & csrtain
amount of serum proteins, In the sscond and third washings (not shown in the table) the amount of serum pro=
teins detected was very small or else none was present. As a rule the 5th, 6th, and Tth washings were free from

serum proteins, demonstratng the complete removal of contaminating serum protefns from the mmor and lver
cells as a result of washing,

Investigation of the extracts obtained from the ground-up mmor and Hver cells for the presence of species~
specific serum proteins showed that on maceration of these cells the extract is found to contain proteins identical
with serum proteins and reacting with the conesponding peecipitating sera,

The absence of serum proteins from the final washings and their appearance in the extract from the macer~

‘Material from 2nd, 31d, 6th and 14th passages of Crocker's tumcy fox this investigation was kindly made availv
able to us by T.M. Maevskaia, towhom we should like to record our thanks,
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ated cells shows that these proteins are
derived from the cells,

As already pointed out abovs, the
cell extracts obtained were also tested
with sulfosalicylic acid, whersupon it was
shown (Table 1) that by maceration of the
cells a large quantity of cytoplasmic pro-
tefn, distinct from serum protein, enters
the saline solution,

Thus the experiments which we
pesformed showed that-animal tssus and
tumor cells contain species-specific and~
gens {dentical with serum protelns,

Since by transplantation of the tu-
mors onto the chorloallanteic membrane
of the chick embryo the wwmor finds ttalf
in a foreign environment, it was of great
interest to find our if the species~specific
serum antigen was preserved in the cells
of the tumor after the first transplantation
onto the choricallantois of the chick em~

bryo.

It can be seen from Table 2 that
the final washings of the {ntact cells of
the Crocker’s tumor after first ransplant~
ation do not contain mouse serum protein,
as shown by the negative reaction of the
washings with precipitating serum to
mouse protein. There is very little pro=~
teir in the final washings as was seen {n
the test with sulfosalicylic acld, After
maceration of the cells of the transplanted.
Crocker’s mumor, cytoplasmic proteins ap-~
peared in the extract {n large quantity and
gave a clear ring of precipitate with sulfo~
salicylic acid in an antigen dilution of
1:128, However, missing from these pro-
teins was a species-specific protein, fden~
tical with serum protein, which may be
noticed by the absence of reaction with
mouse protein antiserumn,

On investigation of Crocker's sarco-
ma tissue after the 2nd, 3rd, €th and 14th
transplantation on the choricallantofs of
the chick embryo, the results obtained
were jdentical with those described above;
species-specific serum protein was not
found in thess tumors afer passage.

We examined the sera of rabbits
immunized with Crocker's mouse tumor
and also with a Trocker's tumor growsn
during the first ransplantation on the cho~



rioallantols to see if the serum contained precipitating antibodies to species-¢peciile mouse protein. As a control
we used serum from tssue of a normal chorioallantole membrane of an 18 to 19<day-old chick embrye. We ase
-sumed that {f mouse serum protein was preserved in the transplanted Crocker's tumor, which we dfd not find by
means of the precipitatdon reaction, rabbits immunized to the tansplanted tumor must have produced pracipl~
tating antibodies to it. The rabblts were immunized with saline extracts of the tssues lsted above aceording to
a scheme adopted in our laboratory [10)

TABLE 3

Compatative Examination of the Sera of Rabbls Immunized to Crocker's Mouse Tumer
and to the Same Tumor After First Transplantation onto the Choricallantoic Membrans
of the Chick Embryo .

No. of | Antigen for immunizaton Results of the precipitation reaction
rabbit with various dilutions of mouse serum
1:20 1:40 1:80  1:160

125 Crocker's mouse sarcoma + * + *

621 . . b * * + -

250 " . . + * * +

750 [ » » & . - -

898 Ist transplantation of tumor onto | = - - -
chorioallantoic membrana

215 L] « » - - - -

598 - - b hd - - - -

855 " - - - - - -

886 - L4 L ] . Py - -

254 Normal chorioallantoic mem-~ - - - -
brane

As can be seen from Table 3, precipitating antbodies to mouse protein serum were produced only by those
rabbits which were Immunized with a Crocker’s tumor taken from a mouse, Furthermore rabbits Nos, 125 and
250 produced antibodies in quite a high titer (1:160). In not one of the rabbits immunized with a Crocker's =~
mor cultivated after first wansplantation on a choricallantols of a chick embryo were antibodies produced to
mouse serum protein. It may be assumed that in the second group of rabbits, immunized by transplanted Crocks~
er's tumor, that because precipitating antibodies to species-specific mouse protein were not produced, this pro-
tein was not injected into the rabbits, since it was not present in the cell extracts of the wansplanted tumors,

It was thus possible to show in two mutually confirmatory experiments that species-specific serum antigen,
present in Crocker's mouse sarcoma, is lost after only one wansplantation of the tamor onto the chorioallantole
membrane of the chick embryo,

On culdvation of Crocker's tumor on the chorioallanteic membrane of the chick embryo the wmor loses
its species-specific serum amigans after only one transplantation.

However, the loss of this anﬂgen by the wmoz transplanted onto the chorioallantois does not mean come
plete loss by the wmor of its species pmpertias It may be that the species specificity of the heterotransplantsd
tumor is determined by the presence of other antigens, However, the absence of the species specifie serum ane

tigen for which we tested is evidence of changes in Crocker’s wmor with heterctransplantation onto the chorlo-
allantoic membrane of the chick embryo.

The species-specific serum antigen entering into the composition of the mmor cell s evidently pot im-~
portant in respect to the blastomogenic properties of the tumor since, in spite of the loss of this antgen, the -

mor culivated on the chorloallantoic membrane of the chick embryo preserves the ability to be transplanted into
mice and 10 grow,
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SUMMARY

The prescnce of the species-specific antigen, identical to terum proteins was established in the cells of
Ehri#tch's ascitic cancer, Crocker's sarcuma, sarcoma M-1, as well as {n the cells of the normal Kver of mice
and rats. When Crocket's tumor was cultivated on the chorfoallantolc membrane of chick embryo the species-
spacific antigen could not be detected even after the fint inoculadon, However, the tumor retains {1 blastomo=
genlc propertes with regard to mice,
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