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Despite the 1arge volume of work devoted to a study of the role of antibodies in the mechanism of protec- 
lion against tumors, this problem remains unsolved. Of the greatest importance In this connection are investiga- 
tions in which the role of antibodies is examire-d 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 reports [4, 5, 10, 15, 17, 20] that In the serum of animals immunized with 
heterologous tumor tissue antibodies appear which inactivate tumor cells In vitro and inhibit growth of this tu- 
mor In vlvo. The antlneoplastlc action of the sera of animal~ immunized with heterologous tumor tissue is not, 
however, sufficiently direct proof of the role of antibodies In defense against tumors, foraccording to the find- 
lngs of Bogomolets [1], Kavetskii and Fedlushin [3], Vinogradova [2] and others, normal animal sera also exhibit 
a cytotoxlc action on tumors of animals of another s-peeles. 

This action ts intensified 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 reticuloendothellal 
tissue. 

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

7, 9, 14.18]. 

We may dwell In some detail on certain of these Investigations, made in recent years. Falls [11] per- 
formed experiments with Gardner lymphosarcoma, arising In mtce of the CBH strain and Inoculated into mice 
of the C BA strain. Irradiation of this strain of mice with x-ray~ eau~d absorption of the tumor and subsequent 
Immunity to f u ~ e r  transplantation. On pairing immune mice parablotlcalty with nonimmune mice of the same 
st:aln (CBA), the latter also became Immune to transplantadon of the lymphosarcoma. $chreck and Preston [19] 
reported that transplantation and subsequent absorptio n of Bagg lymphosarcoma In rats of the Sprege-DauPstraln 
Is accompanied by the appearance In the serum of these animals of antibodies which inactivate the lymphosar- 
coma cells tn vitro and cause severe cytological changes In the tumor cells; the sera have no action on ceils of 
other tumors nor on normal rat tissues. Normal rat serum does not cause cytological changes and does not Inac- 

tivate lympbosarcoma celh. 

Corer and Amos [12, 13] Immunized mice of strains A, BALBttC and CsH with tumor cells from mlee of 
strain CsIBL suffering from EL 4 leukemia. Injection of Immune sera Into mice of all the strains mentioned pro- 
duced In them complete or partial Inhibition of tumor growth after subsequent Implantation of leukemic cells. 
Similar properties were acquired by the serum of BALB/C mice Immunized with aseltlc sarcoma BP~: InJection 

*Transliterated from Russian. 



of thi~ .~emm lmo mice o,* ttrziu CsH, mscepttblc to sarcoma, was accompsnted by Inhibit!on of g~owth of the 
tumor in the mice. In c,.mtra,t to the ~bove e• Todd and K!dd [21] could detec~ no depressing action 
on tumor ceils by sera of mice with a developing lym~mma or after ~b~otptlo~ of tht~ tt~t~|or. Negative re~utt~ 
were obtalt~ed aim In excrements  by Miller [16]. It may 1~2 thought daat the c~use of failure wa~ an lmnfftclent 
lnten~it~ of lmmu,f~atlo~ of the animal,,  with con,equen~ feeble &velopment  of the anti~eopla.ttic p~o~t ie~ 
of the te~t ser~. 

The p~lri~m,e of this Investigation w~:~ to ascertMn the possibility of l~ssive trztlsmlssion of lmmunit  T 
agains~ tumors to ~ c e p t f b t e  animal,  from immunized animals of the ~ m e  species. 

E X P E R I M E N T A L  M E T H O D  

The Investigation was carried out on Brown-Pearce rabbit carcinoma. Rabbits of an impure strain, weigh- 
ing a-3.5  Eg, were inoculated with a suspension of Brown-Pe~rce tumor lntradermal!y. From five to seven days 
la te r  at the site of Injection ln,:radermal tumors ap~>:.a.red and, In the majority of cases were reabsorbed. After- 
wards the rabbits were relnjected 10-12 times with a suspension of the carcinoma. The Intervals between the t.n- 
jections were 21-30 days. In this way the rabbits became highly resistant to inoculation with even high doses of 
tumor ti~ue. Blood was taken from the rabbits before fl~e be#nning  of the vaccinations and on the '/th, 9th, 14th 
and 20th days after Its conclusion. 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 series of experiments a fresh rabbit was Injected lntram,,ascularly with 10 ml of serum from an 
immune rabbit. After 24 hours this rabbit was Inoculated tn the muscle of the same or another limb with 1 ml 
of tumor suspension in a dilution of 1:5-1: I0. In some experimental animals the serum was injected ortce only, 
in others up to ten times from the time of inoculation of the minor material.  The Volume of serum Injected 
varied from 10 to 60 ml per rabbit. As controls healthy rabbits were used, not subjected to an}' form of interfer- 
ence, or injected wtth normal rabbit serum only. The control rabbits were Inoculated at the same time as the 
experimental rabbits. The animals were kept under observation for 1-1z/2 months, after which they were killed 

and examined po~t mortern. 

EXPERIMENTAL RESULTS 

The results obtained are shown in Table 1. 

Altogether 1"/ immune sera were tested. A protective action was shown by four sofa, three of which com-  
pletely inhibited tumor growth and one partially. This was shown by the fact that the weight of the tumor in the 
experimental rabbit was 1.G g while the weight of the tumor in the control animals was 15 and 20.5 g. It must 

T A B L E  1 

Action of Immune Serum in Vlvo 

Serum 

Immune 
Normal 
Not injected 

Number of 
rabbits In 
experiment 

51 

I0 

10 

Number of 
Immune 
rabbits 

Number of 
rabbits with 
partial inhibi- 
tion o f  tumor 

__g~owth 

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 ~/th day after vaccination, completely inhibited growth of the tumor In fresh rabbits; the same serum No. 
188 obtained on the 47th and 60t!~ 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 w:rum was shown by exce,.~IYr hypr and f~eq~.~ent t~Idng of blood from �9 r~bblt. For 
r serum I-M. 375 gave g ~ 6  results after the fourth arid sixth wccln~tlons b~lt h~d no action akrter the 
tenth vaccination. 

Ee~ide, tntr~mu~cu1~r Injection of scnlm and tumor suspen.~lon, in three exp, dment* we Injected the ~m 
at~d suspendon tntrz~3rttonenlly, using the re,shod de~c;~b,d above. The tumor ,uspen,ion w~s Injected in a di- 
lution of 1:5 znd a volume of 1 ml. In two experiments no difference wa.~ ob~,..'ved betwee~ the cOurze of the 
tumor proce~ In the animaI~ of the expetlme,~t~t and control groups, and In one experiment the Immune serum 
caused p~tflal inhibition of tumoc f lora l :  spread of th~ tumor h ~. ~5e experimental animals wa~ considerably 
more limited than In control animals, and tJle average weight of the tumors In the exi>erimen~zt animals wa* 
correspondingly 26 times less th~n In the cor,~oh injected with normal serum. 

The result~ obtahxed are evidence of the possibility of passive transmiszlon of lmmuMty to Brown-Pearce 
tumor~ by means oi r antibodies. However, the fact that out of 17 sera ob~lned f~'om highly immune rabbits, only 
four showed any proteczive prope~tie~, su~.~ests that the antibody concentration of the sera is low. In some c a s e s  

we were unable to delect such a low concentration of antibodies because In orde~ to test the Immunity very large 
doses of tumor material were Injected (suspemlon In dilutions of 1:5-1:10). We used large doses because we 
were working w!th rabbits obtained from the market ~'hose sensitivity to Brown-Pearce carcinoma vartes 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 impossible to evaluate the results obtained. In this case, In order to obtain 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 series of experiments we produced transmission of Immunity by 
means of transplantation of the spleen of immune rabblts Into fresh animals. 

The spleen of an Immune rabbit was finely shredded with scissors Into small pieces and transplanted lntra- 
perltoneally Into two fresh rabbits in the region of the greater omentum. After 24 hours an lntraperltoneal Injec- 
tion of 1 ml of tumor suspension diluted 1:5 was given to these rabbits and also to controls Into which normal 
rabbit spleen had been tratxsplanted. The rabbhs were kept under observation for 1-1t~ months, after which they 
were killed and examlued post mortem. The results of these e• are shown In Table 2. 

T A B L E  2 

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

Material 
transplanted 

Spleen of Im- 
mune rab - 
bits 

Spleen of 
normal 
rabbits 

Number of 
rabbits In 
experiment 

17 

18 

Nur,:ber of 
rabbits with 
complete In- 
hibition of 
tumor growth 

Number of 
rabbits with 
partiaI Inhibi- 
tion 

Altogether nine spleens from immune and nine from normal rabbits were transplanted. Two immune 
spleens produced complete Inhibition of tumor growth, and one partial Inhibition, as shown by the fact that tu- 
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 transmission of immunity by means of transplantation 
Into fresh rabbits 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 Immunity we had to use very large doses of the 

tumor suspension. 

In the third series of experiments we attempted to produce Immunity by transplanting the lymphatic glands 
of Immune animals Into fresh rabbits. Rabbits resistant to Brown-Pearce tumors were Immunized lntradermally 
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In the posterior ,tl~faee of the ~hat~k of the hlnO limb,. On tire niuth d~y after immunization thel~ popltteal lym- 
phatic gland~ weee tempered. After being c~n up ~Ith sct~ors file)' wc~c transplanted into the perHoneal cavity 
of two fresh rabbits. Intt~ control rahbtt~ were transplanted lymphatic glands from normal anin,~l~. After 24 
ho~t~ the e• and control animals were in iected intraperltov.eally with tumor su~peuqon. During the 
month afte~ inocu~afion t~he control anHnaH d~ed; At necrop*y multiple tumor nodule.~ were found In all the ~ -  
ternal org~nL togefher w~th aseite~. The weight of the tum*~rs wa'. about 200-220 g. The experimental tabMt.~ 
were killed 1 r~ months after l~ocuI~tion. 

At necropsy of one rabbit a uniformly necrotic tumor nodule weighing 1.5 g was discovered In the parietal 
peritoneum at the site :of injection. In a secotxd r,bb!t solita U tt~mo~ nodules were found In the mesentery, 
teelghlng 10 g, In tbA5 experiment an obvious difference was found In the Intensity of tumor growth in the ex- 
perimental aud coutrol animal.% but the experiment mtlst be repeated using a larger number of antmah. 

The spleen and lymphatic glands are organs which produce antibodies, and transmission of Immunity is ef- 
fected in this case by me~m of antibodies. It must be pointed out that it is not only these antibodies which are 
found In tim spleen and lymphatic glands of Immune donor~ which play an important part, but also antibodies 
which continue to be produced by the transplanted tissues in the body Of the recipient. Thus, the transmission of 
Immunity from rabbits redstaUt to Brown-Pearce carcinoma to normal animals may be effected by means of an- 
tibodies present h~ the serum, spleen and lymp~:atie glands. So that the question of the nature of these antibodies - 
true tumor antibodies or lsoantlbodfes - can b~ answered, the whole of this work must be reproduced in pure-bred 
animals in which a tumor has arisen and Is kept going by Implantation In other animals. This would allow the 
doses of tumor material In testing immunity to be re~J~ced, 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 antibodies; In induction of immunity to Brown-Pearce 
carcinoma..  Serum or splenic tissue and lymph node tissue, obtained from rabbits Immune to the tumor was In- 
troduced to rabbits. The subsequent inoculation of the tumor tissue to experimental animals was connected In a 
number of cases with complete or partial inhibition of the tumor growth. These data demonstrate the s~gulficance 
of the antibodies In the mechanism of antitumor protection of the orgar~d~tn. 
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