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Despite the large volume of work devoted to a study of the role of antibodies in the mechanism of protec-
tion against tumors, this problem remains unsolved, Of the greatest {mportance in this connection are fnvestiga-
tions in which the 1ole of antibodies is examined by their direct action on the malignant cell, i.e., by their ef-
fect on the vital functions of tumor tissue,

It has been shown in numerous reperts [4, 5, 10, 15, 17, 20] that in the serum of anlmals immunized with
heterologous tmor tissue antibodies appear which inactivate tumor cells in vitro and inhibit growth of this tu-
mor {n vivo. The antineoplastic action of the sera of animals immunized with hetefologous tumor tissue is not,
however, sufficiently direct proof of the role of antibodies in defense against tumors, foraccording to the find-
ings of Bogomolets {1], Kavetskii and Fediushin [3], Vinogradova {2] and others, normal animal sera also exhibit
a cytotoxic action on tumors of arimals of another species.

This action is {ntensified not only by immunization of the donors with the corresponding tumor tissue but
also by administration to them of extracts of spleen, thymus and other normal organs rich in reticuloendothelial

tissue,

Of rather greater Interest are investigations directed to the discovery of protective antibodies In animals
susceptible to a particular tumor. Reports of these are few in number and contradictory in their conclusions (6,

1,9,14,18].

We may dwell in some detail on certain of these {nvestigatlons, made in recent years. Falls [11] per-

formed experiments with Gardner lymphosarcoma, arising in mice of the CgH strain and inoculated into mice

of the CBA strain, Irradiation of this strain of mice with x-rays caused absorption of the tmor and subsequent
immunity 1o further transplantation, On pairing immune mice parablotically with nonimmune mice of the same
strain (CBA), the latter also became immune to transplantation of the lymphosarcoma. Schreck and Preston [19]
reported that transplantation and subsequent absorption of Bagg lymphosarcoma in rats of the Sprege-Daultstrain
Is accompanied by the appearance in the serum of these animals of antibodies which inactivate the lymphosar-
coma cells in vitro and cause severe cytological changes in the tumor cells; the sera have no action on cells of
other tumors nor on normal rat tssues, Normal rat serum does not cause cytological changes and does not {nac-

tivate lymphosarcoma cells,

Gorer and Amos [12, 13} immunized mice of strains A, BALB/C and CyH with umor cells from mice of
strain CgBL suffering from EL, leukemia. Injection of immune sera into mice of all the stralns mentioned pro-
duced in them complete or partial inhibition of umor growth after subsequent implantation of leukemic cells,

Simllar properiies were 2cquired by the serum of BALB/C mlce immunized with ascitic sarcoma BPy: injection

*Transliterated from Russtan,
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of this serum Into mice of straln CgH, uuceptible to tarcoma, was accompanted by fnhibliion of growth of the
twinor in the mice, In contras to the above experiment, Todd and Kidd [21] could detect no depressing action
on tumor cells by sera of mice with a developing lymphoma or after absorption of this tutmor, Negative results
were obtained alio In experiments by Miller [16], It may be thought that the cause of falluze was an Imufficient
Intensity of immunization of the animasls, with consequent feeble develapiment of the antineoplastic properties
of the test sera,

The purpose of this Investigation was to ascertain the possibility of passtve transmission of Immunity
agalnst tumors to susceptible animals from Immunized animals of the same species,

EXPERIMENTAL METHOD

The investigation was cartied out on Brown -Pearce rabbit carciuoma. Rabbits of an impure strain, weigh-
fng 3-3.5 kg, were Incculated with a suspension of Brown-Pearce tumor Intradermally, From five to seven days
later at the site of {njection Intradermal tumors appeared and, in the majority of cases were reabsorbed. After-
wards the rabbits were reinjected 10-12 times with a suspension of the carcinoma. The intervals between the in-
jections were 21-30 days. In this way the rabbits became highly resistant to fnoculation with even high doses of
tumor tissue, Blood was taken from the rabbits before the beginning of the vaccinations and on the Tth, 9th, 14th
and 20th days after its conclusfon. In all the experiments fresh serum was used, which had been stored In a re-
frigerator for not more than five days,

In the first serfes of experiments a fresh rabbit was injected {ntramuscularly with 10 m1 of serum from an
immune rabblt. After 24 hours this rabbit was Inoculated in the muscle of the same or another limb with 1 mi
of tumor suspension in a dilution of 1:5-1:10, In some experimental animals the serum was injected once only,
in others up to ten times from the tme of inoculation of the wmor material, The volume of serum injected
varied from 10 to 60 ml per rabbit. As controls healthy rabbits were used, not subjected to any form of interfer-
ence, of injected with normal rabbit serum only. The control rabbits were inoculated at the same time as the
experimental rabblts. The animals were kept under observation for 1-1% months, after which they were killed
and examined post mortem,

EXPERIMENTAL RESULTS

The results obtained are shown in Table 1,

Altogether 17 immune sera were tested. A protective action was shown by four sera, three of which com-
pletely inhibited tumor growth and one partially. This was shown by the fact that the weight of the wmor in the
experimental rabbit was 1.6 g while the weight of the tumor in the control animals was 15 and 20.5 g. It must

TABLE 1

Action of Immune Serum in Vivo

Serum Number of Number of Number of
rabbits in | immune rabbits with
experiment | rabbits partial inhibi-

tion of tumor
growth

Immune . 51 5 1

Normal .10 ' 0 0

Not injected 10 0 0

be pointed out that the tumor In the experimental rabbit resembled a continuous necrotic mass. The protective
properties of each serum were tested in several experiments. Identical results were obtained. The effect of the
serum depended on the time it was taken. For example, serum No, 188, obtained from blood taken on the 16th
and 27th day after vaccination, completely inhibited growth of the tumor fn fresh rabbits; the same serum No,
188 obtained on the 47th and 60th days after the conclusion of vaccination had no protective action. The vol-
ume of serum Injected did not affect the results of the experiment. A negative action on the protective proper-
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ties of the serum was shown by excesdve hypertmmunization and frequent taldng of blood from & rabbit. For
example, serum No. 375 gave good results after the fourth and sixth vaccinations but had no action after the
tznth vaccination,

Eeeldes Intramuscular fnjection of serum and tumor suspension, In three exparimants we Injected the serum
and suspentlon Intraperitonesally, uslag the method desciibed above, The tumor suspension was injected in 2 di-
fution of 1:5 and a volume of 1 ml, In tvo experiments no difference was observed between the coune of the
tumnor process in the animals of the experlmentz! and control groups, and in one experiment the fmmune serum
caused partizl Inhibitlon of tumor growth: spread of the tumor In the experimental animals was considerably
more limited than {n control animals, and the average welght of the tumors In the experimental animals was
correspondingly 26 times less than {n the conuols Injected with normal serum,

The results obtalned are evidence of the possibilty of passive transmission of Immunity to Brown-Pearce
tumors by means of antibodles, However, the fact that out of 17 ser2 obtalned fromn highly framune rabbits, only
four showed any protective properties, suggests that the antibody concentration of the sera s low, In some cases
we were unable to detect such 2 low concentration of antibodles because In ordes to test the immunity very large
doses of tumor materlal were Injected (suspension In dilutlons of 1:5-1:10). We used large doses because we
were working with rabbits obtained from the market whose sensitivity to Brown-Pearce carcinoma varies widely,
If we had used smaller doses of the suspension, tumors would not have developed in all the control animals,
which would have made it {inpossible to evaluate the results obtained. In this case, In order to obtaln statistical-
ly significant data it would have been necessary to Include in the experiment a very large number of rabbits,
which we could not have done, In a second serles of experiments we produced transmission of immunity by
means of wansplantation of the spleen of Immune rabbits into fresh animals.

The spleen of an Immune rabbit was finely shredded with scissors into small pleces and transpla nted intra-
perftoneally into two fresh rabbits in the reglon of the greater omenwm. After 24 hours an intraperitoneal injec-
tion of 1 ml of tumor suspension diluted 1:5 was glven to these rabbits and also to controls into which normal
rabbit spleen had been transplanted. The rabbits were kept under observation for 1-1% months, after which they
were killed and examined post mortem. The results of these experiments are shown In Table 2.

TABLE 2

Transplantation of the Spleen of Immune Rabbits into Ani-
mals not Exposed to Any Form of Treatment

Material Number of Nup.ber of Number of
transplanted | rabbits in rabbits with | rabbits with
expesiment | complete in-i partial inhibl-
hibition of tion

tumor growth

Spleen of im-

mune rab-

bits 17 3 2
Spleen of

normal

tabbits 18 0 0

Altogether nine spleens from immune and nine from normal rabblts were transplanted. Two immune
spleens produced complete jnhibition of tumor growth, and one partial inhibition, as shown by the fact that w-
mor growth in the experimental rabbits was considerably less intensive and widespread than in controls, The ex-
periments which were carried out showed the possibility of wransmission of immunity by means of transplantation
into fresh rabblts of the spleen of resistant animals, However, in this case, the results obtained were feebly ex-
pressed, partly on account of the fact that in order to test the {mmunity we had to use very large doses of the

tumor suspension,

In the third serfes of experiments we attempted to produce immunity by wransplanting the lymphatic glands
of immune animals into fresh rabblts, Rabbits resistant to Brown-Pearce umors were immunized intradermally

611



in the posterior surface of the shank of the hind limbs, On the nlnth day after inmunizatdon thels popliteal lym-
phatic glands were teinaved, After belng cut up with sclssors they were transpianted into the perltoneal cavity
of two fresh rabbits. Inta control rabbits were transplanted lymphatic glands from normal anlmals, After 24
hours the experimental and control animals were [njected intraperitoneally with tumor suspension,  During the
month aftes fnoculation the control animals died, At necropsy multiple tumot nodules were found in all the In-
ternal organs, together with ascites. The welght of the tumars was about 200-220 g, The experimental rabbits
were killed 1% months after inoculation.

At necropsy of one rabbit a uniformly necrotic tumos nodule welghtng 1.5 g was discovered In the parietal
perftoneum at the site of {njection. In a second rabbit solitary tumor nodules were found {u the mesentery,
welghing 10 g. In this experfment an obvious difference was found in the {ntensity of tumor growth in the ex-
perimental and control animals, but the experiment must be repeated using a larger number of animals.

The spleen and lymphatic glands are organs which produce antibodies, and transmisslon of Immunity is ef-
fected in this case by means of antibodies. It must be pointed out that it {s not only these antibodies which are
found in the spleen and lymphatic glands of finmune donors which play an Important part, but also antibodies
which continue to be produced by the wansplanted tissues in the body of the reciplent, Thus, the wansmission of
imumunity from rabbits res{stant to Brown-Peatce carcinoma to normal animals may be effected by means of an-
tibodles present {n the serum, spleen and lymphatic glands. So that the question of the nature of these antibodies —
true tumor antibodies or iscantibodies — can be answered, the whole of this work must be reproduced {n pure-bred
animals {n which a tumor has arlsen and s kept going by implantation {n other animals. This would allow the
doses of tumor materlal in testing immunity o be reduced, and also would shed light on the nature of the anti-
bodies formed.

SUMMARY

This work Is devoted to the study of the role of the antibodics In induction of Lrmnunity to Brown-Pearce
carcinoma. Serum or splenic tissue and lymph node tissue, obtained from rabblts immune to the tumor was in-
troduced to rabbits. The subsequent inoculation of the mmor tssue to experimental animals was connected in a
number of cases with complete or partial inhibition of the tumor growth. These data demonstrate the significance
of the antibodies in the mechanism of antitumor protection of the organist.
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