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A hypothesis of the possibility of natural immunity to evolutionary atavistic 
endotoxin in chemical carcinogenesis is proposed. Age-dependent stimula-
tion of IgM class natural specific antibodies to the endotoxin of gram-nega-
tive bacteria Alcaligenes faecalis 415 (IgMNAE) was confirmed in the blood 
of normal adult rats. This phenomenon was also revealed in human popula-
tion. Simultaneously, the suppression and subsequent stimulation of natural 
immunity to endotoxin under the effect of carcinogenic substances such 
as benzo(a)pyrene (BP) and metylcholanthrene (MCh) were determined 
in rats.

At first, the primary age-related and the secondary carcinogen-induced 
enhancement of IgMNAE was explained as the compensatory reactions of the 
organism’s immune system. Later on, within the evolutionary resistance theo-
ry of the origin of cancer, based on the general biological laws (resistance to 
damage and atavism), which was formulated by the author in 2002–2005, an-
other immunological IgMNAE enhancement mechanism was elucidated and 
explained by the possible activation of the dormant lipopolysaccharide mole-
cules (atavistic endotoxin) alongside evolutionary resistance-related genes 
and oncogenes according to the inherited programme. All these mechanisms 
are transmitted from bacteria to mammal cells and possibly have an immense 
power to drive and control the process of carcinogenesis. It is the activation 
of these genes and their functions that helps the newly formed tumorous cells 
to revive the parasitic features in their unlimited division, invasiveness and 
metastatic growth. Its essence is a specific evolutionary response intended for 
the survival of damaged cells. Therefore, at present, there is a new oncological 
strategy problem – production of endotoxin-based vaccines and their applica-
tion in cancer prophylaxis. IgMNAE can be undoubtedly helpful in elaborat-
ing new immunotherapeutic and diagnostic methods.
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INTRODUCTION

Natural endotoxin (lipopolysaccharide molecules 
from outer membranes of gram-negative bacte-
ria) immunity is supposed to have been acquired 
by the organisms in the process of evolution. Its 
phylogenetic origin and ontogenetic development 
are presumed. Natural antibodies, together with 
natural resistance functions of immunocompetent 
cells (monocytes, macrophages, natural killers, 
neutrophils), are evolutionarily earlier than the 
acquired immunity systems. To keep up normal 
homeostasis, all of them respond to environmen-
tal changes of the organism (1–4). So, they help 
maintain the balance of homeostatic reactions 
and functions that favours the organisms by an 
inherited programme to survive under the effect 
of harmful factors (5).

Therewithal, natural endotoxin immunity also 
involves immune compensatory functions. In the 
presence of immunosuppression, the compensa-
tory reactions spontaneously arise, which repre-
sent an immunostimulatory variant and also con-
tribute to strengthening the immune safeguarding 
agent in the formation of endogenous risk factors 
of cancer and other diseases (3, 5). The immune 
system without compensatory functions is unable 
to manifest the whole totality of immunoregula-
tory reactions important for the organisms’ sur-
vival.

We have shown that with ageing, when cellular 
immunity functions deteriorate, the content of IgM 
class natural specific antibodies to the endotoxin of 
Alcaligenes faecalis 415 (IgMNAE) in the blood se-
rum of normal rats and practically healthy persons 
increases (6–8).

It was also found that specific IgMNAE synthe-
sis was strongly (10 times) activated in 2-month-
old rats after immunisation with an extract of 
transfected rat tumours. This phenomenon was 
explained by hypothesizing a potential role of ata-
vistic endotoxin in tumour growth (9).

The serum level of natural antibodies to endo-
toxin can also change when influenced by work and 
living conditions, treatment and the progress of the 
disease. Our earlier data have clearly demonstrated 
the importance of natural antibodies to endotoxin 
for evaluating the parameters of the humoral im-
munity chain (6, 7). Their priority to immunal anti-
bodies is supported by their natural presence in the 

blood serum of all mammalia, whereas investiga-
tion of immunal antibodies requires immunization 
of the organism by a foreign albumen. Artificial 
immunization may cause allergic reaction; it limits 
the possibilities of repeated experiment, especially 
in clinical investigations.

Investigations of natural immunity to endotox-
in, performed at our laboratory, showed that the 
criteria for studying IgMNAE could be not only the 
endogenous factors presenting the endogenous risk 
of oncological and other chronic diseases, homeo-
static disturbances and violations of the organism’s 
protective reactions against environmental cellular 
damage, but also sensitive indicators of environ-
mental pollution (10, 11). H. Harris (12) maintains 
that for evaluating humoral immunity the level of 
natural antibodies to environmental antigens is 
more suitable.

To sum up, it is a known fact that the immune 
system and its natural endotoxin immunity ele-
ments are the protective systems that help the or-
ganism to survive in an unfavourable environment. 
The resistance of organisms and individual cells to 
damage and their survival are the basic evolutio-
nary laws in organic nature (3–5, 13–15).

The purpose of this study was an investigation of 
the natural capability of the organism to form func-
tions of spontaneous evolutionary atavistic endo-
toxin immunity under chronic immune imbalance 
(immunosuppression) due to chemical carcinoge-
nic substances and, based on the summarized data, 
to propose an integrated approach with the aim of 
employing the natural endotoxin immunity reac-
tions for prognosticating the outcome of preven-
tive and diagnostic oncology, and immunothera-
peutic treatment. To contribute to the solution of 
these problems, the hypothesis of the potential role 
of immunity to the possible evolutionary atavistic 
endotoxin in the carcinogenesis caused by chemi-
cal agents – benzo(a)pyrene(BP) and metylcholan-
threne (MCh) – is proposed.

A UNIFYING HYPOTHESIS

The hypothesis, first, relates the activation of spon-
taneous or natural immunity to endotoxin with the 
age of the individual and, second, with a possible 
formation of IgMNAE to evolutionary atavistic en-
dotoxin under chronic immune imbalance – im-
munosuppression caused by chemical carcinogenic 
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Table 1. Specific IgMNAE to endotoxin in Wistar rats treated with BP (5 mg) (16)

Age, weeks
Time after 

BP injection, 
weeks

Number 
of serum 
samples

PA % ± m % IR% ± m %

Positive Negative Positive Negative
Control groups

14 6 6 33 ± 19.2 67 ± 19.2 50 ± 22.3 17 ± 16.7
16 8 6 17 ± 15.2* 83 ± 15.2 50 ± 22.3 33 ± 22.0
18 10 6 100* 0 – –
20 12 6 100* 0 – –
22 14 6 100* 0 – –
24 16 6 100* 0 – –
26 18 6 100* 0 – –
28 20 6 100* 0 – –
30 22 6 83 ± 15.2* 17 ± 15.2

Test groups
14 6 12 33 ± 14.2 67 ± 14.2 59 ± 14.8* 8 ± 2.6
16 8 12 33 ± 14.2 67 ± 14.2 50 ± 15.1 17 ± 11.2
18 10 12 83 ± 11.2* 17 ± 11.2 9 ± 2.6 8 ± 2.6
20 12 12 58 ± 14.8* 42 ± 14.8 0 ± 0.0* 42 ± 14.8
22 14 12 100 ± 0.0* 0 ± 0.0 0 ± 0.0 0 ± 0.0
24 16 12 83 ± 11.2* 17 ± 11.2 – –
26 18 12 8 ± 2.6* 92 ± 2.6 59 ± 14.8 33 ± 14.2
28 20 12 25 ± 13.0* 75 ± 13.0 17 ± 11.2* 58 ± 14.9
30 22 12 17 ± 11.2* 83 ± 11.2 – –

* p value ≤ 0.05.

substances (BP and MCh) as an inherited pro-
gramme for damaged cells to survive (5, 14–16).

Studies on natural endotoxin immunity have 
shown that the natural immune functions of both 
immunostimulated and immunosuppressed or-
ganisms are closely related with IgM class natural 
specific antibodies (IgMNA) to the enterobacterial 
common antigen (ECA) from outer membranes of 
the intestinal microorganism Alcaligenes faecalis 
415, i. e. endogenous or spontaneous antibodies to 
endotoxin (IgMNAE). IgMNAE was determined 
by precipitation reaction in agar gel (PA) accord-
ing to O. Ouchterlony (1948) and by immunoau-
toradiography (IR) according to D. A. Elgort and 
G. I. Abelev (1951) (16).

Investigations with benzo(a)pyrene (BP)
In experiments with Wistar rats, specific IgMNAE 
synthesis was strongly suppressed by BP. Rat blood 
serum was investigated upon a single subcutaneous 
injection of 5 mg of BP dissolved in 0.5 ml of peach 
oil; control rats received subcutaneously 0.5 ml 
of peach oil only. The control group comprised 
54 rats and the test group consisted of 108 rats. 
The animals were desanguinated every two weeks: 

6 animals in the control and 12 in the test groups. 
Their blood serum was examined in two replica-
tions (12–24 examples in each variant). IgMNAE 
determination was started six weeks following the 
carcinogen injection (at week 14 of age) and lasted 
up to 22 weeks of the test (or to the 30th week of 
the animals’ age) (16). The experiment was by four 
weeks shorter than the experiment with MCh.

During the first two months, both in control and 
in test animals the percentage of IgMNAE-positive 
serum was not high (17–33%). Immunostimu-
lation was fixed to begin on week 10 of the trial: 
100% of serum in control and 83% in test animals 
were positive. In the control group, the stimulatory 
effect of age was observed up to the end of the trial 
(83–100%), whereas in the test group, from week 
18 up to the end of the trial (22 weeks) immuno-
suppression was found: only 8–25% of serum was 
positive (Table 1) (16).

At the end of the trial, IR reaction data con-
firmed the intensification of immunosuppression, 
which had started after 18 weeks: of the 92% nega-
tive samples found by the method of PA reaction, 
in IR reaction 59% were positive. After 20 weeks, 
of 75% of PA-negative samples, in IR reactions 
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only 17% were positive. Thus, the effect of BP 
was found to result in immunosuppression only 
(Table 1) (16).

Experiments with metylcholanthrene (MCh)
In variant 1, in experiments with control groups of 
young (6–7 weeks of age) Wistar rats, which received 
subcutaneously 0.5 ml of peach oil, no IgMNAE was 
found in their blood serum by PA reaction. IgMNAE 
appeared only in the blood of animals aged 8–16 
weeks – only 9% of animals had NA. Adult rats had 
it in 82% of cases (Table 2) (16).

All young rats had no NA during 2–6 weeks af-
ter MCh injection. On weeks 8–15 of the trial, im-
munostimulation was revealed: 62% of rats, i. e. by 
53% more than in the same control group, showed 
antibodies. On weeks 16–20 when tumours began 
growing, NA were found only in 34% of rats, i. e. in 
this group the number of positive serum samples 
was by 28% less than in the previous group. After 
22–26 weeks, NA suppression turned into second-
ary stimulation: NA were found in a considerably 
larger (by 42%) number of animals as compared 
with animals aged 16–20 weeks (p < 0.001), and 
this index did not differ from that of rats in the con-
trol group (Table 2) (16).

In variant 2, MCh was injected into adult Wis-
tar rats three times. Their blood was taken from the 
caudal vein. Before injection, PA reaction had re-
vealed NA in the serum of all 12 rats. The aim of the 
trial was an attempt to reveal the immunosuppres-
sive effect of MCh at the initial stages of carcino-
genesis. Following the first injection on days 20–24, 
initial chemical immunostimulation was revealed 
in nearly all animals.

Following the second and third injections 
on days 20–35 from the beginning of the trial, a 
statistically reliable immunosuppression was re-
vealed (on days 28–50): 72% of serum samples 
were positive only in IR (p < 0.001). Later, on days 
60–84 of the trial, the synthesis was restored and 
turned into stimulation. On day 60 of the trial one 
rat and on day 75 six rats died. On day 84, the last 
day of the trial, out of six samples five were posi-
tive in PA, and only one sample was positive in IR 
(Figure) (16).

Data obtained in 1985 on IgMNAE synthesis 
suppression and stimulation depending on animals’ 
age and on the effect of BP and MCh carcinogens 
on cells for a long time had only general immuno-
logical explanations (3, 6). The collected material 
had become of archival interest.

Only upon creating a new theory of the origin 
of cancer as a manifestation of evolutionary ma-
lignant resistance of cells to the damaging factors, 
these data acquired a new value and interpretation 
on the basis of this theory (5, 13, 14) to which also 
the hypothesis of a possible synthesis of the evo-
lutionary atavistic endotoxin by tumorous cells (9) 
and the response of the immune system to the alien 
antigen – endotoxin – by stimulating IgMNAE syn-
thesis is related.

Data of experimental studies with rats had re-
vealed an age-stimulated IgMNAE synthesis in 
them and a secondary enhancement of this synthe-
sis after induced immunosuppression. No second-
ary enhancement was found in the BP group, pos-
sibly because the duration of the experiment was 
by four weeks shorter than that of the experiment 
with MCh.

Table 2. Specific IgMNAE in Wister rats treated with MCh (5 mg) (16)

Time after MCh 
injection, weeks Number of serum samples PA positive

n % ± m%
Control groups

0 11 0 0 ± 0
6–7 11 0 0 ± 0

8–16 33 3 9 ± 5.0*
17–32 40 33 82 ± 6.0*

Test groups
2–6 30 1 3 ± 3.0

8–15 40 25 62 ± 7.7*
16–20 38 13 34 ± 7.6*
22–26 42 32 76 ± 6.6*

* p value ≤ 0.05.
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Therefore, there appeared a new possible inter-
pretation of these data: at this stage of carcinogen-
esis, two mechanisms are possible: (1) the congeni-
tal age-related immunostimulation (3, 6, 7) and (2) 
the possible presence of a foreign antigen – atavis-
tic endotoxin (lipopolysaccharide molecules) (9) 
in tumour cells induced by carcinogens. Atavistic 
endotoxin also propagates within the proliferating 
cancer cells resistant to chemical damage, which 
have adapted to survive in unfavourable conditions 
in the long period of their latency (9).

However, a question arises: how do these two 
mechanisms, one of them being protective and the 
other pathogenic, interact with one another? Do 
they possess a common mechanism of action, or 
is their mode of action essentially different? What 
are the possibilities of IgMNAE to join the possibly 
atavistic endotoxin and to eliminate it from tumour 
cells or from the organism?

DISCUSSION

These investigations allow distinguishing three 
phenomena: (1) an age-dependent IgMNAE syn-
thesis stimulation, (2) suppression of the synthesis 

of these antibodies by carcinogens, and (3) a se-
condary stimulation of IgMNAE synthesis, induced 
by the evolutionary atavistic endotoxin possibly 
synthesized by the arising tumorous cells resistant 
to the carcinogens.

The age-related increase of IgMNAE synthesis 
in rats implies that the natural mechanism of im-
munity to endotoxin is intended for destroying 
damaged, atypical, degenerated and damage-proof 
(tumorous) cells in order to preserve the genetic 
stability of the organism throughout the whole life 
of an individual in conditions of a constant contact 
with the environmental and all other factors that 
are harmful to cells.

Meanwhile, under the effect of carcinogenic 
substances, an initial short-term IgMNAE synthesis 
stimulation was stated, followed by its suppression. 
Suppression, in its turn, was followed by a se cond 
stimulated NA synthesis in the MCh group. All 
these mechanisms of IgMNAE synthesis changes in 
carcinogenesis could be explained employing the 
evolutionary resistance theory of the origin of can-
cer, based on the general biological laws: (1) evolu-
tionary malignant resistance of cells to damaging 
factors and (2) their regression to a more primitive 

Figure. Titration curve of specific IgMNAE to endotoxin after three-
fold introduction of MCh in the organism. The arrows show MCh 
doses (5, 5 and 10 mg subcutaneously for one rat). Numerals above 
the points signify the number of synonymous dimensions (16)
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mode of existence (atavism) for adaptation in order 
to survive (13–15).

Now the initial interpretation (when all data 
published in 1985–1991 (6, 8, 16) were considered 
to be a non-specific response of the immune system 
to the harmful internal and environmental factors 
and its recovery from the effects of damaged and de-
generated cells in the conditions when other com-
ponents of the same – humoral – immunity chain 
and / or of the other – cellular – immunity chain are 
suppressed (6)) has acquired a new interpretation 
as a secondary synthesis of specific IgMNAE, cor-
responding to the resistance of tumorous cells to 
damage and their parasitism in order to survive (4, 
5, 9, 13–15), which is possibly related to the activity 
of revived lipopolysaccharide mo lecules, together 
with an enhanced expression of evolutionary re-
sistance-related genes and oncogenes suppressed 
in the course of evolution (9).

The appearance of cell resistance to damage is 
a general biological evolutionary law of nature: 
it is a feature of bacteria, somatic and tumorous 
cells. It shows that the protective mechanism is not 
a specific but an integrated response of all cells to 
the damaging factors, unrelated in respect of their 
structure and functions, although in its essence it 
is a specific evolutionary response intended for cell 
survival (14).

With the initiation of the tumorigenic process, 
alongside resistance-related genes and oncogenes 
(14), in the course of evolution the dormant stimu-
lation of atavistic endotoxin synthesis also begins. 
It is exactly this atavistic endotoxic mechanism 
that alows the cells resistant to carcinogens to 
aquire parasitic features in their unlimited division 
and metastatic growth to ensure survival in a me-
dium uncontrolled by the organism. The relation 
between the enhanced activity of these genes and 
their proteins and accelerated cell growth can be 
proven without much argument. Metastases are the 
visible biological expression and essence of the ata-
vistic development of a tumour. Thus, natural im-
munity to endotoxin as a non-specific, evolution-
ary reaction that preserves cell homeostasis in the 
whole organism during carcinogenesis becomes a 
specific reaction in regard to tumorous cells, which 
helps them to survive. Most probably, simulta-
neously with the beginning of the synthesis of the 
alien antigen – endotoxin – initiated by tumorous 
cells, the immune system of the organism, although 

suppressed by carcinogens, is able to stimulate Ig-
MNAE synthesis because the antigen is alien to the 
host.

We have established an identity between the 
possibly atavistic endotoxin and the endotoxin of 
gram-negative bacteria by PA reaction (9). Ne-
vertheless, during the long latent period, there may 
appear functional differences from the bacterial 
endotoxin, caused by antigen-antibody interaction. 
Therefore, the present hypothesis-dilemma may 
certainly have its presumptions:

(1) during immunosuppression, carcinogens 
may damage the mechanism of production of spe-
cific proteins, which is present in plasma cell ribo-
somes, and for this reason IgMNAE may fail to 
bind in due time to the endotoxin still present in 
tumorous cells;

(2) the endotoxin, not bound to IgMNAE on a 
tumorous cell, is released into the organism’s me-
dium. As a result, tumorous cells preserve their vi-
tality; moreover, normal cells are damaged by the 
endotoxin freely circulating in the organism. The 
endotoxin may cause chronic cachexia in cancer 
patients (9), whereas tumorous cells preserve their 
parasitic properties as the evolutionary rivals of 
normal cells and continue proliferating and pro-
ducing new portions of the endotoxin;

(3) the atavistic endotoxin of tumorous cells, 
transported through the cell membrane, may join 
IgMNAE only in the blood, and the endotoxin pro-
ducers may again remain undisturbed;

(4) damaged plasma cell ribosomes in the im-
mune system suppressed by carcinogens are unable 
to synthesize IgMNAE in significant amounts, while 
under the accelerated proliferation of tumorous 
cells more endotoxin is produced. The disturbed 
intensity of IgMNAE synthesis and the low level 
of these antibodies fail to neutralize the endotoxin, 
whereas chronic cachexia continues its exhaustive 
effects on the vital functions of the organism.

The above presumptions remain unconfirmed 
so far. Only the last presumption of the hypothesis-
dilemma can be supported by our earlier (1975) 
work (17) in which the blood serum of 59 ± 3.6% 
of rats treated with BP and MCh and 21 ± 4.8% of 
untreated rats positively reacted (p < 0.01) with the 
ECA of different strains of E. coli and Alcaligenes 
faecalis 415. However, this showed no significant 
effect of IgMNAE on the development of induced 
tumours in the same animals during six months 
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(17). This conclusion was also confirmed by data 
obtained from the oncological patients that had Ig-
MNAE in their blood serum. Among patients with 
tumours, this and other immunity chains were 
most frequently suppressed (2, 6).

However, IgMNAE synthesis activation before 
injecting carcinogenic substances to rats with ECA 
of Alcaligenes faecalis 415 extract during initial 
stages of carcinogenesis markedly inhibited the 
process, and the growth of induced tumours was 
slower (17). These data confirm the possible value of 
preventive investigations in cancer prevention pro-
grammes. “At present, the main problem in oncol-
ogy is cancer prophylaxis”… (14). This statement, 
expressed in our theory of the origin of cancer, may 
be repeated here because the immune system ex-
hausted by immunosuppression cannot eliminate 
tumorous cells from the organism.

It seems possible that it is only preventive vac-
cination with bacterial or atavistic endotoxin that 
could raise the IgMNAE level in the blood so as 
to destroy the cells damaged by carcinogens in the 
pre-cancer stage when the immune system is not 
yet damaged by carcinogenic factors. Therefore, at 
present, the main problem in oncology is cancer 
prophylaxis by reducing the polluting factors in na-
ture and elaborating new immunological methods 
to maintain a high level of natural immunity to the 
possibly atavistic endotoxin in humans, first of all, 
in cancer prevention programmes (in high-risk 
groups of people) and then in the general popula-
tion.

CONCLUSIONS

The author proposes a new hypothesis on the possi-
bility of natural immunity to evolutionary atavistic 
endotoxin in cancerogenesis induced by chemical 
agents. Our studies on rats revealed an age-depend-
ent stimulation of the synthesis of natural specific 
IgM class antibodies to endotoxin of gram-negative 
Alcaligenes faecalis 415 bacteria (IgMNAE).

Also, there had been elucidated the phenomena 
of suppression of natural immunity to this endo-
toxin and of a secondary (possibly atavistic en-
dotoxic) immunostimulation under the effect of 
carcinogenic substances in rats. The compensatory 
age-related IgMNAE stimulation was also revealed 
in human population (6–8). Any inefficiency of the 
immune system may become an obstacle for the 

immune-specific antibodies to join the atavistic en-
dotoxin, thus leaving a tumorous cell vital, capable 
of proliferation and further endotoxin synthesis.

Therefore, the hypothesis is an attempt to reveal 
the peculiarities of the problem. The mechanisms 
of the possible appearance of atavistic endotoxin 
(foreign lipopolysaccharide molecules) in tumour 
cells, induced by carcinogenic substances, are re-
lated to the fundamentals of the theory of the ori-
gin of cancer, proposed by the author; e. g., they are 
consistent with two evolutionary biological laws: 
(1) malignant resistance of cells to damaging fac-
tors and (2) atavistic regression into a more primi-
tive mode of existence (14). The results of this work 
are in full agreement with the last argument of the 
theory – the potential role of the evolutionary ata-
vistic endotoxin in carcinogenesis (9). The other 23 
arguments have been published elsewhere (4, 13, 
14).

Thus, as long as the mechanisms of IgMNAE 
synthesis and joining the possible atavistic endo-
toxin are not yet clear, the prospects of immuno-
therapy are limited. Preventive vaccine studies 
seem to be the most promising initial perspective. 
In order to prevent the ecological risks of tumor-
ous diseases in the programmes of selective health 
checking intended for detecting pre-tomorous 
changes, it seems necessary to start developing 
methods of preventive vaccination with bacterial, 
or maybe also atavistic, endotoxin. Our experience 
in regard to safety while elaborating a control im-
mune IgMNAE serum in rabbits is as follows: the 
animals survived rather well the intravenous vac-
cination and by their appearance and behaviour 
did not differ from non-vaccinated ones. IgMNAE 
in the immune serum was present six months and 
more.

The basis of our hypothesis is supported by cer-
tain causal assumptions. They permit to suppose 
that the lower risk of cancer among people working 
in environments polluted with bacterial endotoxin 
versus the general population (18, 19), different le-
vels of malignancies in humans working in the same 
carcinogenic conditions (20) and cases of sponta-
neous regression of cancer (21, 22) are dependent 
on the level of IgMNAE in a person’s blood. The low 
IgMNAE level in the blood may be an endogenous 
indicator of a high risk of cancer. This supposition 
can be useful in the early diagnosis of oncological 
diseases.
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The possible developments of the hypothesis are 
as follows:

(1) elaboration of immunological methods to 
preserve a high level of natural immunity to gram-
negative bacteria (endotoxin) and to possible evo-
lutionary atavistic endotoxin in individuals at a 
high risk of cancer and in general population;

(2) production of endotoxin-based vaccines and 
their application in cancer prophylaxis;

(3) extrapolation of data obtained in our onco-
logical experiments to human cancer prophylaxis, 
elucidating individuals with high and low IgMNAE 
levels for high and low cancer risk programmes.

Received 10 January 2012 
Accepted 21 February 2012

References

 1. Moncevičiūtė-Eringienė EV. On the resistance of 
cells to damaging factors. Pat Fiziol. 1972; 6: 83–9 
(in Russian, summary in English).

 2. Moncevičiūtė-Eringienė EV. Changes in the syn-
thesis of natural antibodies to the enterobacterial 
common antigen in carcino- and oncogenesis in 
rats and man. Vestn. AMM SSSR. 1978; 12: 69–71 
(in Russian, summary in English).

 3. Moncevičiūtė-Eringienė E, Kemeklienė R, Kazba-
rie nė B, et al. Compensatory mechanisms of hu-
man immunodeficiency state. Acta Med Lit. 1995; 
2: 23–9.

 4. Moncevičiūtė-Eringienė EV. Evolutionary ma-
lignant resistance of cells to damaging factors as 
a common biological defence mechanism in neo-
plastic development. Review of conception. J Exp 
Clin Cancer Res. 2000; 19: 335–48.

 5. Moncevičiūtė-Eringienė E. Cancer: the evolution-
ary resistance as heritage programme for survival 
of cells. Review of theory. Acta Med Lit. 2002; 33: 
3–6.

 6. Moncevičiūtė-Eringienė EV, Kazbarienė BA, Mi-
lašie nė VE, et al. Evaluation of compensatory reac-
tions by means of enterobacterial common antigen 
in suppressed human immune response. Immuno-
logia (Moscow). 1991; 6: 48–51 (in Russian, sum-
mary in English).

 7. Moncevičiūtė-Eringienė E, Kazbarienė B, Milašie-
nė V, et al. Compensatory functions of suppressed 
immune system of the organism in experimental 

and clinical oncology: the impact of natural anti-
bodies to endotoxin (review of a new conception 
and its methodological aspects). Acta Med Lit. 
2006; 13: 63–76.

 8. Moncevičiūtė-Eringienė EV, Kazbarienė BA, Cha-
ra ciejus DA. Influence of age on immune system 
status. In: Moncevičiūtė-Eringienė EV (ed.). Im-
munological imbalance criteria as possible cancer 
risk factors. Vilnius: Mokslas; 1986. p. 35–48 (in 
Russian, summary in English).

 9. Moncevičiūtė-Eringienė E. The evolutionary ata-
vistic endotoxin and neoplastic growth. Med Hy-
potheses. 2011; 76(1): 128–31.

 10. Moncevičiūtė-Eringienė E. Disturbancies of im-
munohomeostasis as endogenous risk factors of 
cancer and other diseases and indicators of envi-
ronmental contamination. In: Moncevičiūtė-Erin-
gienė (ed.). Problems in cancer prevention. Vil nius: 
Science and arts of Lithuania; 2001. p. 88–122 (in 
Lithuanian, summary in English).

 11. Moncevičiūtė-Eringienė E. Smoking, alcohol, im-
munity and cancer. Vilnius: Mokslas; 1994, 252 p. 
(in Lithuanian, summaries in English and Rus-
sian).

 12. Harris H. The investigation of immune function 
in cancer patients. In: Scientific Foundation of 
Oncology. London: William Heinemann Medical 
Books LTD; 1976. p. 532–7.

 13. Moncevičiūtė-Eringienė E. Cancer as an evolution-
ary cell variety to chronic damage. Vilnius: Science 
and Arts of Lithuania; 2000. 268 p. (in Lithuanian, 
summaries in English and Russian).

 14. Moncevičiūtė-Eringienė EV. Neoplastic growth: 
The consequence of evolutionary malignant resist-
ance to chronic damage for survival of cells (re-
view of a new theory of the origin of cancer). Med 
Hypotheses. 2005; 63(3): 598–604.

 15. Moncevičiūtė-Eringienė E. Cancer and malignant 
resistance of cells as phenomena of adaptation to 
damaging factors. Med Hypotheses. 1996; 46(5): 
459–62.

 16. Moncevičiūtė-Eringienė E. ECA-test in the process 
of cancerogenesis. In: Moncevičiūtė-Eringienė E. 
(ed.). Immune reaction of the organism and their 
possible significance in a cancer screening system. 
Vilnius: Mokslas; 1985. p. 37–43 (in Russian).

 17. Moncevičiūtė-Eringienė E. Enhancement of syn-
thesis of antibodies to enterobacterial common 
antigen as immune response to cancer during evo-
lution of induced tumours in rats (abstract). In: 



15Natural immunity to evolutionary atavistic endotoxin in carcinogenesis

The Europian Association for Cancer Research, 
the Romanian Society of Oncology, Oncological 
Institute (eds.). Symposium “Experimental Mo-
dels in Cancer Immunotherapy”. Bucharest: the 
Oncological Institute; 1975. p. 24–4.

 18. Astrakianakis G, Seixas NS, Ray R, et al. Lung can-
cer risk among female textile workers exposed to 
endotoxin. J Natl Cancer Inst. 2007; 99: 357–64.

 19. Mastrangelo G, Fadda E, Rylander R, et al. Lung 
and other cancer site mortality in a cohort of Ita-
lian cotton mill workers. Occup Environ Med. 
2008; 65(10): 697–700.

 20. Ulvestad B, Kjaerheim K, Martinsen JI, et al. Can-
cer incidence among workers in the asbestos-ce-
ment producing industry in Norway. Scand J Work 
Environ Health. 2002; 28: 411–7.

 21. Iihara K, Yamaguchi K, Nishimura Y, et al. Spon-
taneous regression of malignant lymphoma of the 
breast. Pathol Int. 2004; 54: 537–42.

 22. Randolph AC, Tharalson EM, Gilani N. Sponta-
neous regression of hepatocellular carcinoma is 
possible and might have implications for future 
therapies. Eur J Gastroenterol Hepatol. 2008; 20: 
804–9.

Elena Moncevičiūtė-Eringienė

NATŪRALUS IMUNITETAS EVOLIUCINIAM 
ATAVISTINIAM ENDOTOKSINUI CHEMINIAIS 
AGENTAIS INDUKUOTOS KANCEROGENEZĖS 
ATVEJU (HIPOTEZĖ)

Santrauka
Autorė siūlo hipotezę apie natūralaus imuniteto evo-
liuciniam atavistiniam endotoksinui susiformavimo 
galimybę veikiant žiurkių organizmą cheminėmis kan-
cerogeninėmis medžiagomis – benza(o)pyrenu (BP) ir 
metylcholantrenu (MCh). Nustatyta IgM klasės natūra-
lių specifinių antikūnų prieš gram-neigiamų Alcaligenes 
faecalis 415 bakterijų endotoksiną (IgMNAE) stimulia-
cija normalių suaugusių žiurkių kraujyje, susijusi su am-
žiumi. Šis fenomenas buvo atskleistas ir žmonių popu-

liacijoje. Eksperimento metu buvo išaiškinti natūralaus 
imuniteto šiam endotoksinui du fenomenai: imunosti-
muliacija ir imunosupresija.

Pradžioje pirminis dėl amžiaus ir antrinis kanceroge-
ninis IgMNAE sintezės suaktyvėjimas buvo aiškinamas 
kaip imuninės sistemos apsigynimo ir jos funkcijų atkū-
rimo kompensacinės reakcijos esant tos pačios humorali-
nio imuniteto grandies kitų komponenčių ir / ar ląstelinio 
imuniteto grandies komponenčių imunosupresijos me-
chanizmams. 2002–2005 m. autorei sukūrus naują vėžio 
kilmės teoriją, pagrįstą bendrais biologiniais dėsningu-
mais (rezistentiškumas žalojimui ir atavizmas), IgMNAE 
sintezę skatinantis mechanizmas, susiformavęs kance-
rogenezės atveju po imuninės sistemos funkcijų supre-
sinių pažeidimų, buvo aiškinamas šios teorijos dėsniais: 
evoliucijos procese galimai suaktyvėjusiomis paslėptų 
(snaudžiančių) liposacharido molekulių (atavistinis en-
dotoksinas) funkcijomis kartu su suaktyvėjusia evoliuci-
nio rezistentiškumo genų ir onkogenų veikla.

Visi šie mechanizmai iš bakterijų buvo perduoti žin-
duolių ląstelėms, o jų pajėgumas veikti ir kontroliuoti 
kancerogenezės procesą gali būti labai didelis. Šių genų 
ir jų baltymų funkcijų aktyvacija ir padeda naujai be-
siformuojančioms vėžinėms ląstelėms įgyti parazitinių 
savybių, lemiančių jų neribotą dalijimąsi, invaziškumą 
ir metastazinį plitimą. Metastazės yra akivaizdi navikų 
atavistinio vystymosi biologinė apraiška, kurios esmė 
yra specifinis evoliucinis atsakas, padedantis išgyven-
ti pažeistoms ląstelėms. Taigi turėtų būti formuojama 
nauja onkologijos strategija, kurios pagrindas – bak-
terinio ar atavistinio endotoksino pagrindu sukurtų 
priešvėžinių vakcinų gamyba ir jų panaudojimas vėžio 
profilaktikai. IgMNAE neabejotinai gali būti naudin-
gas tobulinant vėžio diagnostikos ir imunoterapijos 
metodus.

Raktažodžiai: BP ir MCh, bakterinis ir atavistinis en-
dotoksinas, endotoksinu pagrįstos vakcinos, IgMNAE, 
rezistentiškumas žalojimui, vėžinių ląstelių endogeninis 
parazitizmas ir atavizmas




