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In the last few years, data have been accumulated testifying to the significant role of antigens and antibodies 
both in normal and pathological processes. We are well acquainted with the role of immunological reactions in 
blood transfusion, and their significance for analyzing embryological relationships and tissue incompatibilities, as 
well as incompatibility of the fetus and the maternal organism. 
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Pig. 2. Dynamics of agglutinin formation in the 
sera of rabbits with transplanted tumor (experiment- 
al) and in controls. 

Autoantibodies are formed in diseases of the liver, kidneys, in rheumatism, lupus erythematosis, certain blood 
diseases, and other pathological states. 

The autoantigens, causing the formation of autoantibodies in pathological processes, are the protein complexes 
of  the given organisml their composition includes, as a rule, polysaccharides, lipids, nucleoproteins, chemically al- 
tered under the influence of various factors: physical, genetic, biological (bacteria, viruses), ionizing radiation, 
certain medicinal preparations. 

There is much evidence indicating that autoantibodies formed in the organism in association with malignant 
neoplasms may manifest a definite cytotoxic or antiblastic activity. Thus, a study of cytotoxic sera in cancer is of 
the utmost importance for a profound understanding of many pathological processes. 

With the purpose of resolving the question on the role of antibodies in the pathogenesis of malignant neoplasms, 
the Laboratory of Noninfectious Immunology of the institute of Experimental Biology, A MN SSSR, was used to carry 
out experimental investigations, studying the action of antitumor, organ-specific, antienzymatic, and other sera. 

Individual works contain evidence pertaining to the possible influence of immunological reactions on the proc- 
esses of malignization and proliferation of cells [21, 23]. Experimental investigations devoted to studying the role of 
autoantibodies in the pathogenesis of cancer are few in number, and they have not yet attracted due attention. 
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TABLE 1. Appearance of the Arthus Phenomenon in 
Healthy Rabbits and Rabbits with Transplanted 
Brown-Pearce Tumor 

Rabbits with 
Rabbits without tumor 

Brown-Pearce tumor 

No. of rabbit phenomenon No. of rabbit phenomenon 
appearance appearance 

50 
3940 
2347 
2212 
3351 

95 
18 
74 
82 
76 
85 
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1141 
3216 
3810 
2610 
2234 

49 
3386 

88 
385 
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2225 
3812 

73 
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++++ 
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+++ 

++++ 

++ 

++++ 

++++ 

- absence of the phenomenon; + minimal 
edema of the skin; ++ edema of the skin and hyperemia~ 
+++ edema of the skin plus hyperemia plus hemorrhage 
plus minimal necrosis; ++++ edema of the skin plus hy- 
peremia plus hemorrhage plus minimal necrosis plus 
subsequent necrosis at earlier intervals and in a more 
manifest form than in +++. 

TABLE 2. Action of Antisera to Irradiated Tumor Cells 
on the Development of Ehrlich's Adenocarcinoma 
in Irradiated Mice 

l 

Volume No. of ] No. of mice 
of serum mice [[ in which 

Type of serum injected tumor 
(ml) in group I developed 

Against irradiated 
tumor cells 

Against unirradiated 
tumor cells 

From unimmunized 
rabbits 

Serum not injected 

0.9 

0.9 

0.9 

20 4 

20 13 

20 14 
20 15 

tn the investigations we began 10 years ago, we 
proceeded from the works of I. I. Mechnikov, A. A. 
Bogomolets, L L, Krichevskii and other scientists [4.5,9, 
1, 12], who attached general biological significance to 
immunological reactions. Over the last few years, this 
investigative trend was developed in the works of N, N. 
Zhukov- Verezhnikov [8]. 

The appearance of autoantibodies in the organism 
during malignant growth is completely regular, since 
there is a specific antigen in the malignant tissues, and 
the malignant cells are genetically different from the 
normal. The antigens newly formed in this case cannot 
be regarded as autoantigens. 

A number of works testify to changes in the heredi- 
tary nature of malignant cells, including the investiga- 
tions of a co-worker in our laboratory, M. S. Lomakin, 
and the Laboratory of Biochemistry, Yu. F. Malina [10]. 
They showed that the nucleoproteins of cancer cells dif- 
fer from the nucleoproteins of normal cells in their 
chemical composition, since the relation of guanine and 
cytosine in them is different. Thus, regardless of whether 
or not there occurs a conversion of normal cells into 
malignant ones, under the influence of chemical (cancero- 
gens), biological (viruses), radiation, or other cancero- 
genie factors, in the antigen sense malignant tissues are, 
to a definite degree, foreign to the organism. As a result 
of this, the tumor bearing organism cannot avoid reacting 
to the foreign antigen by defense reactions, including the 
formation of autoantibodies. The amount of the latter 
depends on the potential of the organism, and its respond- 
ing system, for producing antibody. In the first stages of 
tumor development, the organism apparently possesses 
this capacity [3, 2]. Experiments on the appearance of 
autoantibody indicate that they are always easier to 
demonstrate during the first stages of the disease. The 
difficulty of demonstrating autoantibody in cancer is 
mainly due to the fact that in this disease, as a rule, the 
autoantibody exists in the fixed state. A large body of 
evidence [22, 24] has been presented recently on this 
question. 

In this case, autoantibody should not only be con- 
sidered from the point of view of their defense functions, 
but also from the aspect of their cytotoxic action, In es" 
sence, autoantibodies are cytotoxins, since their forma- 
tion is caused by antigens from the protein complexes of 
cells and tissues of the same organism. 

Studying the role of the autoantibody in the pathogenesis of cancer is only the beginning, and, from our point 
of view, tile most correct approach to resolving this question is the general biological one. It is necessary to eluci- 
date experimentally the role of antibodies from different origins: autoantibodies, isoantibodies, and heteroantibodies. 

E X P E R I M E N T A L  M E T H O D  A N D  RESULTS 
Various types of organ-specific, antitumor, and antienzymatic sera, as well as gamma-globulins (isolated 
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by precipitation in alcohol according to Cohn*), were studied 
Thc sera were obtained from goats, sheep, horses, and rabbits. 
The sera were investigated for specificity by determination of 
the height of the titer both for the specific antigen and for normal 
tissues of the animal. 

Data on the action of cytotoxic antibodies against normal 
tissues in the organism of an animal with transplanted Brown- 
Pearce tumor have been presented in the work of L N. Maiskii 
and L. L. Khundanova (see p. '/7)~ it is apparent from these data 
that systematic introduction into the organism of antibodies 
against normal tissues leads to their sensitization, change in the 
immunological reactivity, lowering of resistance, and an increase 
in metastasis to the tissues of those organs for which the antibodies 
are specific. These data match the results obtained by R. B. 
GrageroVa and Yu. A. Barshtein [7]. 

The data of G. P. Afrapet'yan [1,2] serve as evidence of 
changes in the immunological  reactivity associated with malig- 
nant neoplasms. She discovered that allergic and immunological  
reactions to the tularemia vaccine were depressed in rabbits with 
Brown-Pearce tumor (Fig. 1,2). In the work of M. N. Nilovskii 
[18], it was also shown that the Arthus phenomenon was less mani- 
fest in rabbits with Brown-Pearce tumor than in the controls 
(Table 1). 
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Fig. 8. Mitotic coefficient (%o) in Ehrlich's sub- 
cutaneous adenocarcinoma (I) and the corneal 
epithelium of mice,  at various intervals follow- 
ing their injection with antitumor serum. 1) 
Experimental; 2) control. 

The experiments of  S. V. Sutdiorukikh [20, 21] established 
that three injections of antitumor sera, including monospecific 

*The gamma-globulin was prepared by co-workers of the L I. 
Mechnikov A. A. Nikitenko Institute of Vaccines and Sera, for 
which we express our sincere thanks. 
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types, with a t i ter  of 1 : 160, leads to a lowering of  the mi to t i c  coeff ic ient  of those cells in the course of 4 days. after 
which the ant ib las t ic  effect ceases. This is a basis for postulating that the antibodies formed in the organism apparent-  
ly in i t ia l ly  serve a defense function, and subsequently begin to manifest  their cytotoxic  action.  Further, it has been 

shown [19. 20] that ant icancer  ant ibodies possess a defini te  specif ici ty .  Thus, the inject ion of  ant icanccr  sera only 
effected the mi to t i c  division of the cel ls  in the tumors, and did not cause changes in the mi to t i c  ac t iv i ty  of the 
corneal  ep i the l ium or the epi the l ium lining the crypts of the small  intestine (Fig. 3). 

In the laboratory,  tests were performed with sera against  mal ignan t  tumors that  had been i r radiated with roent-  
gen rays [15, 16]. It was established that  an t icancer  ant ibodies  are s tr ict ly specif ic .  Sera against  i r radia ted antigens 

manifest  their  greatest  an t ib las t ic  ac t iv i ty  in animals  subjected to roentgen- ray  exposure (Table  2). 

As a result of numerous experiments ,  it was established that  all  sera against cel l  and tissue antigens possess a 

markedly  manifes ted  cyto toxic  ac t iv i ty .  

An t i enzyma t i c  sera present a different picture [13, 14]. Not having any cyto toxic  act ion,  they have a rather 
wide range of ant ib las t ie  ac t iv i ty  (Table  3). An t i enzymat i c  sera were obtained by immuniz ing  goats and horseswith 

the enzyme,  ronidase (a preparat ion of  hyaluronidase).  

Using this sera, we a t t empted  to inact iva te  the enzyme,  hyaluronidase which, in our opinion, plays a major  
role in the processes of tumor metastasis.  The experiments  showed that in ject ion of 21 ml of sera into rabbits  with 

the Brown-Prater  tumor markedly inhibits the metastases processes in them. Increase of the serum dose to 47 ml .  re-  
taining the same intervals and means of inject ion,  did not yield a markedly  toxic  effect and led to a decrease in the  

number of  organs metas t i ca l ty  involved. Along with this, the inject ion of 42 ml ,  but with shortening of the intervals 
between inject ions (the serum was injected dai ly ,  a l ternat ing between intravenous and intraper i toneal  administrat ions) ,  

caused death of the animals  oft the 15th-16th day; in this case we observed pronounced p a t h o l o g i c o - a n a t o m i c a l  
changes in the internal organs, especia l ly  the l iver and kidneys; the number of organs with metastases were approxi-  

ma te ly  the same in the exper imenta l  and control animals .  

Thus, the duration of the intervals between inject ions,  as well as the means of inject ion,  were shown to have 

grea t  s ignif icance,  although the antironidase sera is observed to have toxic ac t iv i ty  only when in jec ted  in very large 

doses. 

The impor tance  of the means of in ject ion and the dose of the sera is apparent  from the exper iments  on mice  

with the asc i t i c  form of Ehrlich's adenocarc inoma,  performed by G. P. Ai rape t 'yan .  Intraper i toneal  in jec t ion  of  0.2 
ml of  the gamma-g lobu l in s  from antironidase serum, dai ly  for 6 days, led to death of  a l l  the animals .  When 6 in- 

ject ions of the  same dose were adminis tered,  at intervals of 2 days, 50% of  the animals  were seen to survive. 

The above data serves as evidence that  ant icancer  sera a re  specif ic ,  since their  in ject ion leads to lowering of 

the mi to t i c  coeff ic ient  only in the tumors, and does not influence other meris tems of  the organism (cornea,  intest inal  
crypts). Ant icancer  sera in small  doses possess a certain ant ib las t ic  effect ,  but with increases of the dose or the num- 

ber of inject ions,  the therapeut ic  effect  is transformed into a cy to toxic  one. 

By in jec t ing  specif ic  organs or ant icancer  ant ibodies  into the organism of animals  with mal ignant  neoplasms,  It 
is possible to regula te  the metas ta t i c  processes, inhibit  or intensify them.  or effect  the loca l i za t ion  of the metastases 

in the corresponding organs and systems. By in jec t ing  antibodies into the organism, one can influence the intensity of 

tumor ce l l  division in a def ini te  manner,  and shorten or prolong the l ife of animals  with a m a l i g n a n t  tumor. 

Antironidase sera. which are not cytotoxic ,  show less cy to toxic  ac t iv i ty ,  and the range of their  an t ib las t ic  ac -  
t ivi ty is markedly  wider than tha t  of  the  cytotoxic  sera. The cyto toxic  ac t iv i ty  of sera against  cancer  cel ls  and tissues 

is apparent ly  connected with the presence in the sera of a large amount of  nonspecif ic  ant ibodies,  which damage  

normal systems in the organism. 

Obtaining monospecif ic  sera in large quanti t ies would afford the possibi l i ty of  d i f ferent ia t ing cyto toxic  and 

ant ib las t ic  ac t iv i ty .  

The presented data,  from exper iments  and the l i terature ,  serve as evidence that the autoant ibodies  formed in 

the organism may play a defini te  role in the pathogenesis of cancer.  

Apparent ly ,  the cancer  cells ,  with their  a l tered antigens, cause their own form of au to immuniza t ion ,  which is 

accompan ied  by the production of ant ibodies  that  cause corresponding ant igenic  and pa thologica l  changes in several  

normal  organs, not damaged  by the cancer.  In turn, these an t igenica l ly  a l tered cel ls  become autoant igens themselves ;  
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the organism responds to the formation of these latter antigens by the production of cytotoxic antibodies, which ac t  

on other normal cells, altering their antigenic makeup. Apparently, autoimmunization is associated with harmful 
involvement of all systems and organs in the stricken organism, leading to reduction of the animal 's  defense reac- 
tions and the appearance of cachexia. 

All this points up the fact that studying the role of antibodies in the pathogenesis of malignancies holds not 
only theoretical, but also practical, interest, and makes it possible to approach the resolution of problems in the 
prophylaxis and treatment of malignant neoplasms from a new position. 

SUMMARY 
On the basis of experimental data obtained in studying the anticancer, organospecific, antienzymatic sera and 

gamma-globulins, it was Shown that a material role in the pathogenesis of cancer is played by the autoantibodies 
forming in the patient 's organism in response to the foreign antigens present in the tumor. Phenomena of cachexia, 
reduction of protective reactions, t ime and site of metastasis are connected by the author with the sensitizing effect 
of autoantibodics exerted on the cells and diminished reactivity of the affected organism. 
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All abbreviat ions  of per iodica ls  in the above  biblio~,raphy are letter-by-letter  transliter- 

at ions  of the abbreviations as given [n the original Russian journal. Some or al l  of this peri-  
odical  l i terature may well  be avai lable  in English translation. A complete list of the cover-to- 

cover English translations appears at the b~lck of this issue. 

780 


