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SECTION 2
CURRENT DEMANDS OF ONCOLOGY

 

Elena Mikhailovna Frantsiyants, Doctor of Biological Sciences, 
Professor; Deputy General Director for Science, Consultant for 
research of malignant tumor pathogenesis, National Medical 
Research Centre for Oncology

Modern realities require new approaches to study 
the mechanisms of tumor growth. It is quite obvious 
that a global disturbance in ecosystems, from the cos-
mic to the atomic scale, cannot but affect the adequate 
response of a living organism. Technogenic environ-
mental pollution, natural disasters, stress, inducing 
socio-economic, political, pathophysiological condi-
tions, reduction of health-saving resources represent 
a true STOPPER of life. 

Medical statistics convincingly demonstrates the 
growing incidence of the main diseases of the centu-
ry, cardiac and cancer pathologies, which successfully 
migrated from the 20th century to the 21st and “en-
riched” themselves due to more frequent comorbid 
pathologies. It is difficult to find a patient with a sin-
gle disease, since most patients have hidden or overt 
disorders of the central nervous system, endocrine or 
immune systems, various disorders of the functional 
relationships in regulatory systems, energy metabo-
lism, free radical processes and blood supply, respi-
ratory or sexual dysfunction. The latter is especially 
pronounced in oncology, since it crudely hints at the 
existence of gender enhancers of cancer. 

Thanks to the great efforts of organizers of funda-
mental research at National Medical Research Centre 
for Oncology, and primarily its General Director, Dr. 
Prof. Oleg Ivanovich Kit, academician of the Russian 
Academy of Sciences, we manage to preserve the rare 
directions of the pathophysiological school created 
about 70 years ago and crowned with a major dis-
covery made by L. Kh. Garkavi, M. A. Ukolova and 
E.  B.  Kvakina. Oleg Ivanovich responsibly and care-

fully treats scientific continuity and in every possible 
way supports new trends in the development of exper-
imental research that meet current demands of oncol-
ogy and contributes to the disclosure of pathogenetic 
mechanisms of the tumor formation at a new turn of 
the spiral of knowledge. 

We took responsibility to present at this conference 
the main “growth points” of fundamental science in 
the developments of the Laboratory of Study of Malig-
nant Tumors Pathogenesis headed by Dr. Irina Viktor-
ovna Kaplieva, which contribute to the promotion of 
theoretical and applied aspects of modern oncology. 
Perhaps this will determine the answer set at the be-
ginning of the conference on the role of this research 
as a DRIVER of fundamental oncology. 

PATHOGENESIS: THE HEART 
OF FUNDAMENTAL ONCOLOGY

The need of modeling development. Transition 
from mono-model to bi- and multi-model living 
systems. 

 
Irina Viktorovna Kaplieva, Doctor of Biological 

Sciences; Head of Laboratory of Study of Malignant 
Tumor Pathogenesis, National Medical Research Cen-
tre for Oncology

Despite the rapid success in the development of 
modern medicine and biology, cancers are still incur-
able and take millions of lives every year. Malignancy 
is often combined with other diseases such as chronic 
neurogenic pain (CNP), endocrinopathy, or immuno-
deficiency. 
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Cancer patients often develop CNP, but its effect 
on the development of tumors in males and females 
is unclear. We created a CNP model in C57BL/6 mice 
by sciatic nerve ligation, and after 3 weeks we trans-
planted B16 melanoma subcutaneously to the animals. 
CNP stimulated the growth and metastasis of mela-
noma in all mice, but this effect in females was more 
pronounced: tumor growth became two-focus, metas-
tasis developed three weeks earlier, including atypi-
cal sites (heart, uterus). C57BL/6-PLAU mice have a 
target mutation that provides synthesis of a defective 
protein of the urokinase-type plasminogen activator 
unable to connect with its receptor. The CNP model-
ing primary to B16 melanoma transplantation in such 
mice canceled genetically determined inhibition of the 
tumor growth. Under the influence of CNP, Guerin’s 
carcinoma lost its gender specificity and in 100% cases 
was reproduced in white outbred male rats, and M1 
sarcoma cells introduced into the subclavian vein of 
male rats gave rise to tumor foci in the lung which was 
impossible without CNP. 

Cancer incidence is growing, as well as the inci-
dence of diabetes mellitus. Up to 20% of people with 
cancer have diabetes. The growth of Guerin’s carcino-
ma in white outbred female rats with diabetes was pro-
gressively metastatic and affected many internal or-
gans, while diabetes in males caused only an increase 
in the volume of the primary tumor. 

Development of advanced cancer 
in presence of diabetes mellitus in female rats

The role of thyroid dysfunction in cancer has not 
yet been determined. The effect of hypothyroidism, a 
clinical syndrome associated with a deficiency of thy-
roid hormones, on tumor growth was the most debat-
able. An experimental model of hypothyroidism was 
created by the oral introduction of Merkazolil. Inhi-
bition of Guerin’s tumor growth was noted through-
out the entire observation period in females, while in 
males such effect was observed at the initial stage – the 
first two weeks after the transplantation, and then it 
faded away. Higher sensitivity of females to hypothy-
roidism was probably associated with the interrelation 
of the metabolism of thyroid hormones and estrogens. 

From the point of view of an experimental oncol-
ogist, primary immunodeficiency is the optimal plat-
form for studying the pathogenesis of multiple prima-
ry tumors. We developed several such models in which 
the same tumor behaved differently depending on the 
histological structure of the tumors it was combined 
with and the sex of the tumor-bearing animals. The 
use of athymic mice for such models allowed combi-
nations of tumors of different animals, rats and mice. 
A model of suppression of one tumor by another (mu-
rine B16 melanoma and rat Guerin’s carcinoma) was 
created in Balb/c Nude female mice. As a result of the 
combined growth, the malignant potential of melano-
ma decreased with tumor inversion and suppression 
of its metastasis, while the tumor activity of Guerin’s 
carcinoma increased due to stimulation of malignant 
growth and metastasis. 

Model of multiple primary tumors with suppression of murine 
B16 melanoma by rat Guerin’s carcinoma

Sequential inoculation of male Balb/c Nude mice 
with rat sarcoma 45 and B16 melanoma enhanced the 
malignant potential of both tumors, increased their 
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growth rate, and reduced the survival of the animals. 
We recorded an interesting fact of melanoma metasta-
sis under the capsule of sarcoma 45.The possible me-
tastasis of a more active tumor into a less active one was 
shown by us for the first time. Combined inoculation 
of B16 melanoma and Lewis lung carcinoma in female 
Balb/c Nude mice caused stimulated, relative to the 
transplantation of one tumor, growth of B16 melano-
ma and inhibition of carcinoma growth. In males, the 
growth of B16 melanoma contributed to the growth of 
Lewis carcinoma, which could not be reproduced in an 
independent variant. This model of multiple primary 
tumors established the features of the hormonal metab-
olism of tumors. Melanoma became a donor of estro-
gens, in particular, estrone for Lewis lung carcinoma, 
which allowed for its development in males. 

Model of multiple primary tumors with stimulated growth of 
murine B16 melanoma and rat sarcoma 45

B16 melanoma metastasis under the sarcoma 45 capsule
Secondary immunodeficiency associated with the 

tumor growth is more common in cancer practice, 
as well as immunodeficiency developing under the 
influence of previous antitumor treatment which 
can change the course of malignancy making it more 
aggressive and promoting metastasis. In an experi-
ment, we created a similar situation in white outbred 
rats by introducing the tumor material of rat sarco-
ma 45 into the spleen previously removed under the 
skin. The main effect of the model included sequen-
tial metastasis from the primary tumor node to the 
liver and from the liver to the lung, mainly due to the 
specific metabolism of the perifocal area of liver me-
tastases. Studying the effect of secondary immuno-
deficiency on tumor, we introduced B16 melanoma 
cells to a white outbred rat into the spleen removed 
under the skin and obtained a model of combined 
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hematogenous-lymphogenous metastasis with a to-
tal involvement of somatic organs and organs of the 
lymphoid system. 

An important direction of our research involves 
the creation of experimental accompanying ther-
apy which could be clinically useful in the future. 
We created two models of growth of a malignant tu-
mor in the lung: primary tumor (introduction of 3, 
4-benzpyrene into the subclavian vein of a rat) and 
experimental metastasis (introduction of S45 into 
the subclavian vein). These models found use in ex-
perimental therapy. Based on the study of pathogen-
esis of S45 development in the lung of rats, we de-
veloped a method to prevent the malignant growth 
with an iodine-organic compound, 1, 3-diethylben-
zamidozolium triiodide, an official pharmacological 
drug approved for use in the territory of the Russian 
Federation, which corrected the function of hypo-
thalamic-pituitary-thyroid regulation axis disturbed 
by the malignant growth. 

Another direction of accompanying therapy for ex-
perimental tumors involves the use of factors includ-
ed in the Krebs cycle or the respiratory chain of mi-
tochondria, in particular, cytochrome C. The growth 
of tumors could be prevented or regressed by an early 
(within an hour after the inoculation of Pliss lympho-
sarcoma) intermittent intraperitoneal administration 
of Cytochrome C at a single dose of 1.6 mg/kg, 5 days 
of daily injections with a 2-day interval during 10 
weeks. 

Thus, experimental modeling is still an important 
tool in practical oncology helping to understand many 
unknown units in the pathogenesis of malignant tu-
mors, as well as to develop a pathogenetic correction 
of identified disorders. 

A new level of understanding 
the relationship between the organism 
and the tumor. Pathogenesis: players 
and their roles in malignant growth

Ekaterina Igorevna Surikova, Candidate of Bio-
logical Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology

The problem of the relationship between the tu-
mor and the body has a long history which cannot 
be disrupted due to the expansion and deepening of 
knowledge about the pathogenesis of malignant tu-
mors in the new changing external and internal envi-
ronment. It is also impossible to distinguish between 
the key points of the mechanisms of occurrence and 
development of other diseases from disturbances in 
one DNA molecule to disturbances in the organism 
function. In real life, this leads to a combination of 
several diseases (pathologies) in one body, and differ-
ences in their severity and course form the uniqueness 
of the clinical picture in each patient. In this regard, it 
is necessary to study the mechanisms of interaction 
of various diseases in one organism for personalized 
systemic treatment without side effects and complica-
tions of the therapy. In other words, due to the accu-
mulation of various pathologies in the vital baggage of 
the body, we can state the transition to a new level of the 
relationship between the tumor and the body. 

Guided by Professor Elena Mikhailovna Fran-
tsiyants, researchers of the Laboratory have been 
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trying for many decades to gradually unravel this 
complex web of events, creating various models 
of combined tumor growth and other patholog-
ical conditions at various levels of the biological 
structure. Taking into account the integrity and 
indivisibility of hierarchical self-organization of 
the body, we are solving the supertask: who are 
the main players and what are their roles in the 
tumor-bearing organism in competitive conditions 
with another pathology?

Our interests cover events at the tissue, cellular, 
subcellular, and molecular levels, identification of 
the mechanisms of interaction, i. e. the specifics of 
biochemical/metabolic processes, and determining 
the possible targets for therapy. We model in vivo 
synchronous course of several diseases which allows 
studying their interaction at the level of the body and 
the functioning of individual organs (clinical manifes-
tations of the interaction). 

Multivariate study of the dynamics of regula-
tory and effector molecules, i. e. components of 
the hormonal and neurotransmitter systems (re-
leasing factors, tropic hormones and hormones 
of peripheral endocrine glands, their receptors, 
biogenic amines), systems of growth factors, their 
receptors and carrier proteins (EGF, VEGF, IGF, 
TGFβ, FGF, neurotrophins), a number of cyto-
kines (TNFα), components of proteolytic cascade 
systems (kallikrein-kinin, fibrinolytic, metallo-
proteinase ones), apoptosis factor system, compo-
nents of the nitric oxide and antioxidant systems 
in various organs and tissues allows determination 
of the main and secondary roles of these partici-
pants in events, and assessment of the specifics of 
neurohumoral regulation, changes in the activity 
of free radical oxidation, inflammation, neoangio-
genesis, and apoptosis. As a result, we can form 
a holistic picture of the new relationship between 
the tumor and the body with the aggravating in-
fluence of concomitant pathology. 

Thus, we established a synergistic change in the 
functioning of the body metabolic network at the cen-
tral (brain) and local (peripheral tissues) levels using 
models of the development of tumors with different 
histotypes in experimental animals (rats, mice, geneti-
cally modified mice) in presence of chronic neurogen-
ic pain (CNP). This creates conditions for the survival 
of transplanted tumor cells, their proliferation, stim-

ulation of neoangiogenesis, tumor formation, and its 
dissemination in the body which shows gender spec-
ificity. 

A model of a tumor growing in presence of endo-
crinopathology (induced diabetes mellitus) allowed 
showing that this comorbid pathology changes the 
activity of the IGF axis and also affects the activity 
of other growth factors in the tumor tissue and in 
the blood, in the heart muscle, and in the kidney 
and liver tissues, changing the function of these 
organs. The gender specificity of changes in the 
IGF axis was shown, which may cause differences 
in the pathogenetic mechanisms of damage to the 
heart muscle, kidneys, and liver in diabetes melli-
tus. Thus, the endocrine disease (diabetes mellitus) 
induced in experimental animals and determin-
ing the characteristics of the status of the IGF-axis 
stimulated the growth and increased aggressiveness 
of a malignant tumor. 

The study of the dynamics of the above regula-
tory and effector molecules in models of multiple 
primary malignant tumors demonstrated that met-
abolic changes at the central (brain) and peripheral 
(organs, tissues) levels accompanying the growth of 
one tumor promote the growth of another tumor or 
inhibit it, and local hormonal background is one of 
the determining factors in the development of each 
tumor. 

Currently, we study the pathogenetic mechanisms 
of inhibited malignant growth in presence of thyroid 
hypofunction, which also indicates specific changes 
occurring in the studied metabolic systems both at the 
level of peripheral organs and at the central level of 
regulation (the brain). 

The growth of a malignant tumor in lung cancer 
patients with previous novel coronavirus infection 
Sars-Cov-2 was accompanied by pathognomon-
ic changes in the levels of endothelin-1, insulin-like 
growth factors, biogenic amines and sex steroids in the 
tumor itself and in lung tissues (peritumoral area), and 
also in peripheral blood. 

Thus, the relationship between the organism and 
the tumor is significantly transformed by factors of 
the external and internal environment. However, this 
new level relies on fundamental regulatory process-
es, and their stability or imbalance depends on the 
specific influence of a pathogenic factor as a cancer 
enhancer. 
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Characteristics of imbalance of regulation 
axes in the pathogenesis of malignant tumors 
growing in presence of comorbid pathology. 
Gender aspects of tumor pathogenesis. 

Valeria Akhtyamovna Bandovkina, Doctor of Bi-
ological Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology

The hypothalamic-pituitary-thyroid (HPT), gonad-
al (HPG), and adrenal (HPA) regulatory axes show a 
surprising variety of dynamic signaling processes that 
transmit information between the brain, endocrine 
glands, and peripheral target tissues. These dynamic 
processes include fluctuations, responses to perturba-
tions, and long-term plastic changes observed from 
the cellular to the systemic levels. Axes of the neuro-
endocrine system are involved in complex mechanisms 
mediated by the release of key regulatory molecules, re-
leasing hormones, and pituitary hormones to maintain 
body homeostasis, modulating various physiological 
processes in humans and animals such as the body’s 
response to stress, glucose metabolism, immune func-
tioning, and reproductive function. 

Our studies demonstrated that the tumor devel-
opment is accompanied by significant shifts in the 
functioning and unbalance of the main regulatory 
axes, and these shifts are gender-specific. In par-
ticular, we established that the gender differences 
in the neurohumoral system and the reactivity of 
the central and peripheral units of the regulatory 
systems caused a more aggressive growth of B16/
F10 melanoma in male C57BL/6 mice. Local syn-
thesis/capture of steroid and thyroid hormones, as 
well as regulatory peptides with tumor cells leads to 
switching central regulatory functions to it, which 
allows both to ensure autonomy of its own develop-
ment and also to perform autocrine/paracrine ef-

fects on surrounding tissues. Thus, the unbalancing 
of HPT, HPG and HPA axes enhances biological ag-
gressiveness of the tumor and its ability to invasion 
and spread. 

In an experiment, we proved that comorbid pa-
thologies contribute a lot in the pathophysiology of 
the tumor development. For example, the growth of 
Guerin’s carcinoma in presence of hypothyroidism in 
the experiment differed in females and males, togeth-
er with gender-dependent changes in the main regu-
latory axles. We identified disorders in the synthesis 
of hypothalamic and pituitary regulatory peptides, 
function of the peripheral glands, as well as differing 
hormonal saturation of the tumor which led to the in-
hibition of malignant growth in females, but no such 
effect in males. 

Multiple primary malignant tumors (MPMTs) in 
immunodeficient BALB/c Nude mice changed the 
malignant potential of each of the simultaneously 
transplanted tumors, which depended both on the 
tumor strain and on the sex of the animals. In par-
ticular, the growth of Lewis lung carcinoma (LLC) 
in male immunodeficient mice was possible only in 
combination with B16/F10 melanoma which con-
tributed to a significant increase in the content of 
estrone in the unaffected skin and perifocal area of 
the tumor. Males and females with MPMTs (com-
bined subcutaneous transplantation of B16/F10 
melanoma and LLC) showed dysfunction of the 
regulatory axis, since there was no adequate con-
nection between the central and peripheral units 
and the hypothyroid status. 

We confirmed that the tumor development in 
presence of chronic neurogenic pain cancelled sex 
differences in the pathophysiology of tumor growth 
and changed the hormonal balance of sex steroids 
and their receptors in animals of both sexes both in 
the tumor and in the blood. Induced diabetes mellitus 
as a comorbid disease for the tumor growth increased 
the aggressiveness of the tumor in a sex–specific way, 
in females causing increased metastasis, and in males 
accelerating growth of primary nodes, affecting the 
HPG axis, and changing the hormonal balance of the 
whole organism and the tumors. 

In patients with various malignant tumors (breast 
cancer, endometrial cancer, lung cancer, kidney cancer 
and skin melanoma), euthyroid disorder syndrome 
was detected by subclinical hypo- or hyperthyroidism 
and disorders of the adrenal regulatory axis. 
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In patients with lung cancer and COVID-19, hor-
monal balance changes were detected both in the tu-
mor and in the intact lung tissues, depending on the 
gender and the disease severity. 

Fundamental studies of the role of regulatory axes 
and the influence of a comorbid pathology allow pro-
ceeding to clinical studies and taking them into ac-
count in assessing the cancer course, which will help 
to develop a comprehensive pathogenetically based 
treatment. 

Free radical aspects of pathogenesis 
of malignant tumors in animals 
with diabetes mellitus. 

Irina Aleksandrovna Goroshinskaya, Doctor of 
Biological Sciences, Professor; senior research fellow, 
Laboratory of Study of Malignant Tumor Pathogene-
sis, National Medical Research Centre for Oncology. 

Currently, we observe a new surge of interest in 
studying the significance of free radical oxidation 
for the mechanisms of malignant growth and many 
other diseases that often accompany and aggravate 
the severity of cancer. Diabetes mellitus is one of the 
most common pathologies associated with cancer, 
and it itself brings negative changes to the oxidative 
metabolism of humans and animals. We had to find 
out one of the most important aspects of the patho-
genesis of a tumor growing in presence of diabetes 
mellitus, associated with the nature of changes in lip-
id peroxidation. 

In experimental studies conducted at the Labo-
ratory of Study of Malignant Tumor Pathogenesis, 
National Medical Research Centre for Oncology, 
we established a more than three-fold increase in 
malondialdehyde (MDA), the most stable second-
ary product of lipid peroxidation (LPO), and a sig-
nificant increase in primary products, diene con-

jugates, with a 5-6-fold increase in the activity of 
the key antioxidant enzyme superoxide dismutase 
in the heart tissue of female rats with Guerin’s car-
cinoma growing independently and in presence of 
diabetes mellitus (DM), which indicated the de-
velopment of pronounced oxidative stress in this 
most important organ. At the same time, LPO in-
tensification in the tumor tissue was characteris-
tic only for males with DM, and apparently it was 
one of the factors of the larger primary tumors (3 
times larger in males than in females with DM). 
Oxidative damage to the heart of females with tu-
mors growing in presence of DM could contrib-
ute to lower survival (1.6 times lower in females 
with Guerin’s carcinoma and DM, compared to 
females without DM) and extensive metastasis. 
An increase in the MDA content by 1.7-1.9 times 
in the mitochondria of the heart of females with 
Guerin’s carcinoma and DM and with DM only 
was accompanied by significant accumulation of 
8-OHdG, the nucleic acid oxidation product with 
pronounced mutagenicity and the ability to cause 
local damage to mitochondrial DNA. The increase 
in 8-OHdG was 6.3 times in animals with DM and 
14 times in animals with tumors and DM. 

Examination of the blood cells of lung cancer pa-
tients after COVID-19 revealed activation of free rad-
ical processes (FRP), and its severity increased with 
increasing severity of the infection. 

Our studies are in a single way with recent re-
search literature. According to reviews, the active 
forms of oxygen are considered as a driver of ma-
lignization and metastasis (Liao Z. et al., 2019), as 
the most important factor in the tumor progression 
(Kashyap D. et al., 2019) and in the treatment of 
cancer (Perillo B. et al., 2020). The role of oxidative 
stress in heart failure (Kiyuna A. K. et al., 2018) and 
the pathogenetic significance in the DM develop-
ment and complications (Daranskaya M. A. et al., 
2021) have been described. Particular attention is 
paid to the imbalance of CRP in the pathophysiology 
of COVID-19 as the risk factor for severe compli-
cations of the SARS-COV-2 infection (Bartolini D. 
et al., 2021; Galli F. et al., 2022; Majumder N. et al., 
2022; Tsermpini E. E. et al., 2022). 

Thus, we observe the high pathogenetic signifi-
cance of free-radical oxidation as the driving force of 
malignant progression and damage to the heart which 
is the most important organ of life support. 
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Mitochondria: a key role in cancer 
and cardiac diseases. Mitochondrial therapy 
as a SUPER-DRIVER 
in pathology inhibition. 

Irina Valerievna Neskubina, Candidate of Bio-
logical Sciences; senior research fellow, Laboratory 
of Study of Malignant Tumor Pathogenesis, National 
Medical Research Centre for Oncology. 

National Medical Research Centre for Oncol-
ogy conducts an in-depth study of mitochondrial 
dysfunction in experimental animals of both sexes 
with various types of malignant tumors and con-
comitant pathologies. We established that mito-
chondrial dysfunction (destabilization of apoptosis 
factors, system of free radical processes and anti-
oxidant protection, hormonal-receptor status and 
structural changes) affects both the tumor and the 
target organ, and also affects vital body systems, 
thus contributing to the development of concomi-
tant pathology. We developed several variants of ex-
perimental mitochondrial therapy (MCT) aimed at 
the malignancy itself and at prevention of damage 
to non-affected organs. 

Experimental intraperitoneal biotherapy with in-
tact liver mitochondria was performed in male and 
female BALB/c Nude mice with B16/F10 melanoma 
(Figure 1). Antitumor effect after experimental mi-
tochondrial therapy involved longer latent period 
of melanoma onset, slower tumor growth and pro-
nounced oncolytic process proven by morphological 
tests. Degradation of the subcutaneously inoculated 
tumor under the influence of MCT in male and female 

BALB/c Nude mice differed: necrosis in males and 
apoptosis in females. However, despite the advantage 
of one or another pathway, the effectiveness of mito-
chondrial therapy for antitumor response was clearly 
manifested. 

 
a 

 
b
Figure 1.a) Female mouse with tumor without mitochondri-
al therapy; b) Female mouse with 50% INHIBITED TUMOR 
GROWTH after mitochondrial transplantation. 

We established that the heart was the most dam-
aged organ in male and female C57BL/6 mice with tu-
mors growing in presence of chronic neurogenic pain. 
Experimental intraperitoneal biotherapy with intact 
mitochondria of the heart limited the development of 
infarction in 75% of cases, which was confirmed by 
morphological examination (Figures 2, 3). 

Treatment of cancer patients with liver metastases 
often involves liver resection, and it was of interest 
to test the possibilities of mitochondrial therapy for 
liver regeneration. Liver resection was reproduced in 
non-linear rats of both sexes, followed by intraper-
itoneal injection of liver mitochondria. As a result, 
mitochondrial therapy increased both the mass of 
the organ and the resected portion of the liver (Fig-
ure 4). 

Morphological examination showed an accelera-
tion of physiological regeneration affecting the resto-
ration of stromal and parenchymal components. This 
was reflected by the acceleration of neoangiogenesis 
and the formation of bile ducts with parallel replenish-
ment of the pool of hepatocytes and the formation of 
the lobular structure of the liver (Figure 5). 
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The presented results of the study on mitochondri-
al dysfunction and the use of mitochondrial therapy in 
the experiment indicate the key role of the mitochon-
drial component in the development of pathology and 
its prevention. 

To summarize the section on priority fundamen-
tal research areas at the National Medical Research 
Centre for Oncology, we highlighted some import-
ant areas of experimental research. These directions 
are inextricably related to the history and nature of 

   
Figure 2.Fragments of myocardial tissue of male mice with B16/F10 melanoma growing in presence of chronic neurogenic pain 
without mitochondrial therapy. Foci of necrobiotic damage to cardiomyocytes, longitudinal splitting of bundles of muscle fibers, 
enhanced fibrosis, filling of gaps with detritus and blood, characteristic of myocardial infarction. 

  
Figure 3.Fragments of myocardial tissue of male mice with B16/F10 melanoma growing in presence of chronic neurogenic pain 
after mitochondrial therapy Absence of infarcts. Appearance of young cardiomyocytes. 

a     b  
Figure 4.a) Resected lived of a rat without mitochondrial therapy; b) Resected lived of a rat after mitochondrial therapy.
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the fundamental discovery “Patterns of development 
of general nonspecific adaptational reactions of the 
body”, their periodic repetition at different levels of 
reactivity. A theoretical basis was created for the devel-
opment of methods to improve nonspecific antitumor 
resistance and the quality of life of cancer patients in 
the clinical departments of the Center. 

The intellectual insight and experience of out-
standing scientists Lyubov Khaimovna Garkavi, Maria 
Aleksandrovna Ukolova and Elena Borisovna Kvakina 
received a long-awaited high appreciation from their 
descendants who can now weave the golden thread 
of activation therapy into any cancer treatment tech-
nology. And surely, in the context of the title of our 
conference, this direction is a driver of fundamental 
oncology. 

Advantages of the fundamental research of ma-
lignant tumor pathogenesis are undeniable and echo 

the most modern trends in experimental and applied 
oncology. This direction answers a number of topical 
issues, starting with the creation of completely new re-
search models combining the initial biological transfor-
mation of various animal strains (mono-model) with 
the formation of a bi-model system of tumor growth 
in presence of comorbid processes – multi-model sys-
tems. Studies in such models reveal an unknown area 
of pathogenesis of complex combinations of cancer and 
diabetes, hypo- and hyperthyroidism, chronic neuro-
genic pain, immunodeficiency in animals of different 
sexes, which allows us to maximally approximate sce-
narios of complex pathological processes in men and 
women. This innovative approach, as well as activa-
tion therapy, meets the modern goals of the national 
health-saving program, therefore contributes to the 
development of fundamental scientific and applied on-
cology and serves as a driver of medical progress. 

a     b 

c     d 
Figure 5.a, b) Fragment of resected liver of a rat without mitochondrial therapy; c, d) Fragment of resected liver of a rat with mi-
tochondrial therapy. 
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The Boost to Growth of Science 
in Russia will Come from Siberia

Choinzonov Evgeniy Lkhamatsyrenovich – Academician 
of the Russian Academy of Sciences, Advanced Doctor in 
Medical Sciences, Professor, Director of the Research Institute 
of Oncology of Tomsk National Medical Research Center of 
the Russian Academy of Sciences

Cherdyntseva Nadezhda Viktorovna -Deputy Director for 
Research of Tomsk National Research Medical Center of the 
Russian Academy of Science, Head of the Laboratory of Mo-
lecular Oncology and Immunology at the Research Institute 
of Oncology of Tomsk National Research Medical Center, Ad-
vanced Doctor of Biological Sciences, Professor, Correspond-
ing Member of the Russian Academy of Sciences (Tomsk, Rus-
sia) 

T he Road Half a Century Long 
N. V. Cherdyntseva

Oncology Research Institute, 
Tomsk National Research Medical Center 
of the Russian Academy of Sciences, Tomsk

Nothing gives more satisfaction and con-
fidence in the sense of purpose than being en-
gaged in science. 

N. V. Vasiliev

N.V. Vasiliev

This epigraph is a perfect reflection of the creative 
life path of a distinguished Russian scientist and en-
cyclopedist, Academician of the Russian Academy of 
Medical Sciences, Nikolay Vladimirovich Vasiliev, a 
great world-renown thinker. A small planet № 6482 
discovered in 1990 by the Belgian astronomer E. W. 
Elst was named after this prominent man “NIKO-
LAJ VASIL’EV”. The biography of Nikolay Vasiliev 
is published in the encyclopedias World Wide and 
The BWW Society “500 Great Minds of early 21st 
Century”. 

The name of Nikolai Vladimirovich Vasiliev (1930-
2001) is well known in the broad circles of medical sci-
ence. He is a man who inherited and universally de-
veloped the intellectual and spiritual qualities gained 
by many preceding generations and absorbed all the 
wealth of domestic and foreign culture and scientific 
thought. 
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A microbiology scientist, immunologist, on-
cologist, epidemiologist, having worldwide fame, 
N.  V.  Vasiliev was also interested in other fields of 
science, such as ecology, astronomy, geology, and dis-
covered new focus areas, which were enthusiastically 
developed by his numerous students. 

Passionate Immunology in Siberia
The main scientific aspirations of N. V. Vasiliev 

during his work in Tomsk (1953-1991) were Studying 
impact of natural and anthropogenic stressors on the 
human immune system and health, Studying patho-
genetic role of the general adaptation syndrome in 
conditions when its defense mechanisms have been 
disrupted in the progression of various pathological 
processes of non-infectious nature, including allergies, 
malignant tumors and autoimmune diseases, Devel-
oping the doctrine on the role of neuroimmunoen-
docrine regulation, where the immune system is an 
essentially equal component. 

In 1963, N. V. Vasiliev’s monograph was published, 
which was devoted to the role of nervous system in 
the infection and immunity processes. It was the first 
monographic summary on this subject after the book 
by A. N. Gordienko “Nervous System and Immu-
nity” (1949) with a break of almost 15 years. In the 
introduction Nikolay Vladimirovich noted: “Nowa-
days it is obvious that the doctrine of insusceptibility 
is primarily the doctrine of immunity regulation... ”, 
he expressed an opinion that skepticism of some sci-
entists on this matter “may slow down the process of 
physiologization of the doctrine of insusceptibility, to 
which development of immunology will inevitably 
lead”. The analysis of available domestic and foreign 
publications, most extensive for that time (the refer-
ences included more than 1000 titles), along with the 
experimental data collected by the scientist guided 
him to the conclusion about indisputability of immu-
nity regulation by the nervous system, with a special 
role given to hypothalamic region and parasympathic 
division of the vegetative nervous system. 

N. V. Vasiliev saw further development of the doc-
trine on immunity physiology in the need to synthe-
size the doctrine on nervism of I. P. Pavlov, evolution 
of immunity of I. I. Mechnikov and modern achieve-
ments in molecular biology. The study into the role 
of “hypophysis – adrenal glands” axis in the processes 
of immunogenesis and exploration of how this mech-
anism is connected with the highest regulating cen-

ters were of particular importance among the areas 
he focused on. Later N. V. Vasiliev has reaffirmed the 
usefulness of this line of studies and substantiated the 
thesis, which he proposed, that immunogenesis is a 
particular case of adaptogenesis. Studies conducted by 
N. V. Vasiliev and his colleagues in 1960-70ss, which 
centered around the relationships between nonspecif-
ic and specific reactions of the blood tissue to antigen-
ic stimuli, were of crucial importance in this respect. 

In the late 1970s and early 1980s, immunology 
was among the most rapidly developing disciplines. It 
was the time when evidence for the role of immune 
system in pathogenesis of malignant growth was sys-
temized. In fact, it was generally accepted that malig-
nant neoplasms develop against a background of total 
immunosuppression. Ineffectiveness of antitumor im-
munity was associated with either suppression of im-
mune system, or tolerance to tumor due to absence or 
low expression of specific tumor-associated antigens. 
N. V. Vasiliev had his own view of the problem, which 
he arrived at through research in the field of non-in-
fectious immunology. The ideas of N. V. Vasiliev in the 
field of non-infectious immunology, which took shape 
in 1960-70ss, underpinned a large cycle of works on 
oncoimmunology, which were published in 1980-90ss 
at the Oncology Research Institute, where Academi-
cian Vasiliev served as Deputy Director for Research 
for many years. 

The Immune System and Cancer – 
The Past Perspective

The driving power for molding the tumor immu-
nology topic in the newly established laboratory was 
his idea that ontogenesis of cell populations, also on 
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genetic level, is regulated by combined action of ner-
vous, endocrine and immune systems and that exo- or 
endogenous factors affecting these systems cause dys-
regulation in proliferation and differentiation process-
es and eventually lead to malignant growth. The re-
lationship between immune system and transformed 
cells is ambiguous, and the final result is ultimately de-
termined by a combination of factors, including tumor 
specific features, hereditary determinants of immune 
system and systems involved in its regulation, exoge-
nous effects of different nature, including direct dam-
aging effect and effect on neuroimmunohormonal 
homeostasis (stress effects of psychoemotional genesis 
as a risk factor for malignant neoplasm formation and 
growth). N. V. Vasiliev had thoroughly elaborated im-
munology of the acute general adaptation syndrome. 
He put forward an assumption that the immune sys-
tem has a “programs package”, i. e. certain strategies, 
and on this foundation a new methodological frame-
work for immunotherapy of malignant neoplasms was 
proposed. A major study initiated by N. V. Vasiliev at 
the Oncology Research Institute has for the first time 
demonstrated the state of immune system at different 
stages of malignant growth in the experiment and in 
the clinic. The findings disproved a then generally 
accepted view on the occurrence of primary total im-
munosuppression in the context of malignant tumour 
progression. Academician N. V. Vasiliev showed that 
immunosuppression in the presence of malignant 
growth has a secondary nature and is not overall. Lack 
of adequate tools for in-depth exploration of cellular 
and molecular mechanisms involved in the body-tu-
mour interactions was an obstacle for obtaining the 
principle evidence of that. Today, however, we can 
rightfully state that “over years of research a systematic 
description was given to the immunological situation 
during tumour growth, which demonstrates that the 
body recognizes a tumour, but is unable to reject it”. In 
this case, it is not so much an immunodeficiency, but 
rather an adjustment of the immune system, which 
has elements similar to those of physiological preg-
nancy, and stimulates tumour growth by nourishing 
growth factors and pro-inflammatory cytokines. Con-
genital, or genetic predisposition has a significant im-
pact on the mechanisms of tumour formation and the 
immune response to tumour cells. It was then that Ni-
kolay Vladimirovich Vasiliev, in his characteristic ar-
tistic manner, formulated a thesis that “the main task 
of oncoimmunology is to obtain the key to control 

the program of immune system functioning. Figu-
ratively speaking, we have to teach the body how to 
reject the tumour, just as the mother’s body rejects 
the foetus in due time». 

By systematizing his own new data and the funda-
mental knowledge accumulated by global science, N. 
V. Vasiliev offered his original definition of immuni-
ty: “Immunity is a combination of evolutionary mech-
anisms that ensure the recognition of what is “own” and 
what is “alien” and the generation of appropriate body 
responses. These responses are directed either towards 
destruction (rejection of “alien”), which occurs during 
infection with infectious agents and transplantation 
of an alien transplant, or towards protection of “alien” 
within “own”, which occurs normally during physiolog-
ical pregnancy; and in case of pathology, during malig-
nant growth”. 

The qualitative leap in technological capabilities to 
identify a huge number of different phenotypes (func-
tional potencies) allows us to get better understanding 
of a relationship between the immune system and the 
objects of alien aggression. We can see that there are 
specific regulatory molecules controlling the process-
es of stimulation and inhibition of different parts of 
the immune system. Discovery of the immune system 
checkpoints and possibility of “switching” or abrogat-
ing their effect on triggering immunological reaction 
to a tumour, by two scientists from the USA (James 
Allison) and Japan (Tasuku Honjo) in indepen-
dent research may be regarded as the best follow-up 
to Vasiliev’s foresight. The named researchers were 
awarded the 2018 Nobel Prize in Physiology and Med-
icine. The identification of immunosuppressor mole-
cules and their receptors (ligands), on tumour cells or 
immunocompetent cells, made it possible to create an-
tibodies that prevent receptor-ligand interaction, and 
thus abolish the death or failure of immune effectors, 
i. e. are able to generate a complete immune response. 
However, it should be noted that the efficacy of this ap-
proach does not exceed 30-40%, and the drugs, due to 
their antigenic nature, have such a severe side effect as 
the development of autoimmune processes. The prob-
lem of immunotherapy in the modern context poses 
new challenges, such as identifying markers that could 
predict the efficacy of checkpoint inhibitors. As part of 
the continuing efforts to validate the role of immune 
system in tumor progression, its involvement in an-
ti-tumor activity of chemotherapeutic agent at Tomsk 
Oncology Research Institute large-scale studies were 
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performed already in the 21st century showing the 
high importance of immune system assessment as an 
integrated whole, for prognosis of disease course and 
prediction of therapy efficacy (Cherdintseva  N.  V., 
Stakheeva M. N., Bogdashin I. V., Smolyaninov E. S., 
Kologrivova E. N., Choynzonov E.  L.). In collabo-
ration with renowned researchers from Germany, 
Krzyszkowska J. G., priority data on the ambiguous 
role of macrophages in determining the tumor fate 
and their contribution to the drug treatment effect 
were obtained. The molecular regularities of mono-
cyte polarisation and differentiation into macrophages 
in the tumour microenvironment were revealed, their 
marker value was shown, and the search is ongoing for 
appropriate targets to program the immune system for 
functioning against the tumour. The obtained prior-
ity results have been published in dozens of articles 
in highly cited foreign journals (J. G. Krzyszkowska, 
N. V. Cherdyntseva, I. V. Larionova, M. R. Patysheva, 
N. V. Litvyakov). 

Who is to Blame
Already in 1980s, N. V. Vasiliev raised questions 

about the role of genetic component in pathogenesis 
of malignant growth. In view of a whole spectrum of 
possible risk factors of malignant pathology growth 
such as exposure to harmful environment, stress fac-
tors, constitutive genetic properties of a host, systemic 
neuro-immune-endocrine regulation, local regulation 
(tumor microenvironment), it is difficult to estimate 
the magnitude of each factor in etiopathogenesis of 
malignant neoplasms. 

N. V. Vasiliev is an ideological leader and organiz-
er of research on the epidemiology of malignant neo-
plasms in Siberia and the Far East, a vast region of 
high social and economic importance for the Russian 
Federation. Professor Pisareva L. F., his student and 
collaborator, organized and took part in more than 60 
expeditions that spanned from the Arctic Ocean to the 
steppes of Mongolia. A high incidence of cancer among 
migrants and remigrants has been detected which is 
primarily explained by malfunctioning of adaptation 
mechanisms which is a response to contrasting change 
in the entire complex of factors of both natural and so-
cial environment when people relocate from northern 
regions to temperate or subtropical zones and vice ver-
sa. In this regard, epidemiological studies of the preva-
lence of malignant tumors in ethnically heterogeneous 
populations living in the region are important to iden-

tify the causes of tumor growth in order to develop a 
preventive strategy that takes into account genetic, de-
mographic, socio-economic, and cultural characteris-
tics of the population. Prevalence of breast cancer and 
risk factors for disease development among indigenous 
and nonindigenous women in Siberia and the Far East 
were studied. Prevalence of the disease in the territo-
ries with different ethnic composition was explored. A 
comparative analysis of the morbidity indicators was 
carried out among the indigenous and nonindigenous 
population inhabiting the same territory, on the exam-
ple of population of the Tuva, Altai and Sakha (Yakutia) 
republics. Findings of this research served as a source 
of data for the three-volume Atlas of Oncological Dis-
eases in Siberia and the Far East. The research has pro-
vided convincing data on the contribution of ethnicity 
to morbidity and mortality rates from malignant tu-
mours, and these rates were significantly lower among 
indigenous Mongoloid ethnic groups compared to the 
immigrant Slavs. 

Sovereignty of Ethnic Groups 
At the beginning of the 21st century, in addition 

to the tools of analytical epidemiology, molecular ep-
idemiology emerged, enabling the identification of 
hereditary risk factors for neoplasms of various local-
izations. Associates of the Oncology Research Institute 
initiated studies into contribution of the genetic com-
ponent to development of breast cancer, genetic char-
acteristics that increase the risk of breast cancer in the 
Slavic population were identified, and molecular dis-
orders associated with hereditary breast cancer/ ovar-
ian cancer were tested across the region of Siberia and 
the Far East. More than 1000 women with breast can-
cer belonging to different ethnic groups were screened 
for common mutations in BRCA ½ genes. It was found 
that the incidence of these mutations in the Slavic 
population did not differ from the white population 
in the central and northwestern regions of the Russian 
Federation (Imennitov, E. N., 2007; Lubchenko, L. N.). 
As suggested by N. V. Vasiliev, we detected no muta-
tions peculiar to the Slavic population in patients from 
ethnic groups of Mongoloid origin, the native popula-
tion of Siberia. The detection of herminal mutations 
is indicative of a hereditary form of BC in a patient, 
whose treatment and prognosis differ from sporadic 
forms of malignant neoplasms. According to genetic 
counselling recommendations, family members are 
tested for carriage of the mutation and a treatment 
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strategy is devised for carriers – dynamic observation 
to detect the process at an early stage, when there is a 
high likelihood of successful treatment, or preventive 
measures (drug therapy to reduce the risk of cancer, or 
preventive removal of target organs – mastectomy or 
ovariectomy). 

This genetic counselling technology can only be ap-
plied in populations for which pathogenic mutations 
have been identified. We have conducted a large-scale 
study in ethnic groups of the Asian race, using mod-
ern high-throughput sequencing techniques, and have 
identified pathogenic mutations that are ethnospecif-
ic for a particular ethnic group. Translating the results 
into the health care of republics with ethnic popula-
tions will improve the effectiveness of breast cancer 
treatment. Fundamental data on the link between eth-
nospecific molecular abnormalities and the occurrence 
of breast cancer in different ethnic groups support 
the assumptions expressed by N. V. Vasiliev. Nikolay 
Vladimirovich believed, that as for population aspect, 
the subject of human studies is ethnos, which was de-
fined by L. N. Gumilev as a natural, objectively exist-
ing phenomenon, as a peculiar mechanism of selecting 
and maintaining the gene pool of human populations, 
which has been evolving over centuries and millennia. 
With the emergence of ethnic groups, the moral norms 
of human behavior and the moral code of attitude to-
wards nature have been developing simultaneously. 

In consonance with his views, the World Health 
Organization nowadays declares: “Every person, irre-
spective of race, should have access to high quality 
health care. It is essential to recognize the various 
challenges related to the diagnosis and treatment 
of breast cancer in racial and ethnic populations 
in order to ensure that all races receive the highest 
quality of care”. We live in an era witnessing the re-
definition of relationship between countries and na-
tions that aims to create an environment of equality 
and mutual respect for all nations. 

He Had a Gift of Foresight.... 
N. V. Vasiliev expressed his views on the future 

prospects of science and society in one of his last 
monographs “The Tunguska Meteorite (Cosmic Phe-
nomenon of Summer 1908) ”, which was published af-
ter his death. Despite the title, the book contains sever-
al chapters on Science and Society in the 21st century, 
written by N. V. Vasiliev on the threshold of the new 
century, when his life ended (February 15, 2001). 

Biomedicine is seen as a vital vector for further 
achievements of the developing humanity in the 21st 
century to enhance technologies for prevention and 
rehabilitation of health and for sustaining healthy lon-
gevity. The comparative lag in the development of bio-
logical sciences has been partially counterbalanced by 
the discovery of DNA structure and protein synthesis 
in 1953-1961.At present, there is a clear drift in the 
distribution of power and resources on the scientific 
front in favour of the biological disciplines. Academi-
cian Vasiliev N. V. emphasizes that we are talking here 
almost exclusively about molecular biology, where the 
seminal events are really taking place, but certainly 
not about the theory of evolution and even less about 
human biology, which is still essentially in its infancy. 

Nikolay Vladimirovich’s general theoretical point 
of view, first of all, consisted in the continuity of con-
nection with all preceding development of natural 
science: “It seems promising to study the problem of 
intersection of scientific trends, based on K. Marx and 
V. I. Vernadsky (teaching about noosphere, formation 
model) and L. N. Gumilev (regularities of ethnogen-
esis) ”. It is worth mentioning that many problems of 
the new human biology raised by N. V. Vasiliev are 
congruent with the ideas of Vernadsky about noo-
sphere and noospherogenesis. In particular, following 
V. I. Vernadsky he claimed that not technogenesis but 
common evolution of biosphere and mankind is the 
guiding star to scientific “synthesis of the Cosmos”. Still 
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we must not forget that with liquidation (or abrupt re-
striction) of spread of classical, especially dangerous, 
infections we have essentially crossed over their role as 
the factor in natural selection, and that was one of the 
reasons for rapid accumulation of immunodeficiency 
states in population. Whereas 200 years ago, only 4-5 
genetically very strong infants out of 10-12 reached 
adulthood, nowadays, almost all babies born in de-
veloped countries survive, and this is undoubtedly the 
greatest medical achievement of our century. 

At the same time, however, we see a dramatic and 
steadily escalating increase in the number of heredi-
tary diseases. One cannot ignore the opinions of a 
number of specialists that eradication of certain in-
fections (smallpox) frees up ecological niches in the 
biosphere that can be filled with pathogens of new 
infections, which illustration is the example of AIDS. 
Although this view cannot be taken as conclusively 
proven, the very fact of its emergence is symptomatic. 

We cannot fail to recognize these circumstances, 
because human impact on natural, spontaneous pop-
ulation processes is intensifying each decade, and the 
cloning of organisms, including humans, which will 
undoubtedly become a reality, holds some great prom-
ise, but also some great threat. In any case, the medi-
cine of the 21st century should seek to provide long-
term ecological and population-genetic prognoses, 
seeing ecology not only as the impact of the natural or 
man-made environment on human beings, but also as 
the transformation of intra-population and intra-soci-
etal relationships. 

In general, development is dialectical, and the ab-
solute positives are as unrealistic as the absolute nega-
tives. And the greater the scale of medical success, the 
greater the scale of its conceivable negative implica-
tions. The phrase “for every high tide, there is a low 
tide” should be kept in mind not only by poets, but 
also by scientists. (N. V. Vasiliev, 2001). N. V. Vasiliev 
emphasized that any specific predictions about the de-
velopment of science are far inferior in accuracy com-
pared to short-term meteorological forecasts. Howev-
er, some circumstances of a general kind are beyond 
doubt and we would like to name those highlighted in 
italics. These include: 

Dramatism of the situation; 
Humanity’s proximity to “the red line” in the bio-

sphere’s reserve capacity; 
Daunting irresponsibility and carelessness of modern 

civilization as represented by its politicians; 

Need for public control over the use of science; 
Need for a shift in the focus towards certain branches 

of science, humanitarization of knowledge; 
Priority of developing a synthetic science of human-

ity; 
Need for unbiased studying of the mechanisms gov-

erning development of the biosphere, the noosphere and 
the human society. 

If the humankind does not come to its senses and 
does not stop building its development strategy on 
consumer principles, close and irreversible collapse 
awaits civilization, even if it manages to avoid nuclear 
wars (N. V. Vasiliev, 2001). 

Academician N. V. Vasiliev 
as a Science Organiser. Vasiliev Island. 

N. V. Vasiliev stood at the origins of the Medical 
and Biological Department at the Siberian State Medi-
cal University. Under his initiative, the chair of clinical 
immunology and allergologyб one of the first in the 
USSR, was organized, and he became its head. Those 
were challenging years of building a methodological 
framework for teaching a new subject, not only in 
Tomsk, but also in Russia. Parallel to the development 
of general immunology, N. V. Vasiliev took an active 
part in growing a new applied field of healthcare in 
Tomsk – clinical immunology and allergology. Col-
leagues of Academician Vasiliev remember how he, a 
microbiologist and immunologist by specialty, could 
puzzle virologists, biochemists, radiobiologists, hy-
gienists and epidemiologists. Possessing the gift of 
scientific foresight, he proposed hypotheses that were 
soon validated and yielded fruit. Already then, certain 
avenues of interdisciplinary research have emerged 
and N. V. Vasiliev, due to the vastness of his scientific 
interests, educated dozens of highly qualified special-
ists. From the beginning of 1980s, RAMS members 
united together as an academic group in Tomsk, which 
included distinguished scientists and science organiz-
ers. The fields of science pursued by them, close coop-
eration between the academic institutions headed by 
them, special emphasis on training interdisciplinary 
personnel – all that provided a solid foundation for 
organizing Tomsk National Research Medical Center 
of the Russian Academy of Sciences, (Tomsk RMC), 
which was set up in 2016.E. L. Choinzonov, Academi-
cian of RAS, a disciple of N. V. Vasiliev, a talented sci-
entist and organizer with the strong civic stance, was 
the de-facto leader in establishing this large scientific 
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institution. The uniqueness of Tomsk RMC is that it 
consolidates academic institutes integrated into the 
global scientific community in the socially relevant 
domains such as oncology, cardiology, pediatric car-
diology, medical genetics, pharmacology, psychiatry, 
providing the opportunity of rapid implementation of 
world-class scientific achievements in clinical practice. 

E. L. Choinzonov is a prominent oncology surgeon, 
whose scientific and humanistic credo is to ensure the 
high quality of life for patients. He was one of the first in 
Russia to launch the rehabilitation of oncology patients, 
especially those with head and neck cancer, who have 
a need to remove functional and cosmetic defects after 
surgical treatment. Professor E. L. Choinzonov and his 
colleagues developed a fundamental interdisciplinary 
biomedical method of treatment, reconstruction and 
rehabilitation of patients with head and neck tumours. 
The technologies and approaches he created allow sur-
geons to lessen disability in patients, ensure the effec-
tive reconstruction of bone, functional and cosmetic 
defects, improve the quality of life and social rehabilita-
tion of patients, and improve the treatment outcomes of 
patients with head and neck cancer. For these develop-
ments, E. L. Choinzonov and his colleagues were hon-
oured with Russia’s highest award – the State Prize of 
the Russian Federation in Science and Technology 2020.

Academician Choinzonov became an initiator and 
developer of regional target programs for preventing 
cancer and enhancing oncological care for the popula-
tion of Tomsk region, and one of the first vaccination 
programs in the Russian Federation to prevent cervi-
cal cancer in Tomsk region. 

Scientific Successor 
The Laboratory of Immunology (since 2016 the 

Laboratory of Molecular Oncology and Immunology) 

founded by N. V. Vasiliev in 1979 had been progressive-
ly developing and in the 21st century its staff became 
the scientific core of several new laboratories, such as 
the Laboratory of Tumour Biochemistry (headed by 
Doctor of Medical Science, Professor I. V. Kondako-
va, a disciple of N. V. Vasiliev), Oncovirusology Lab-
oratory (headed by Doctor of Biological Science, RAS 
Professor, a disciple of Professor N. V. Cherdintseva) 
Laboratory of Biology of Tumor Progression, headed 
by a young scientist E. V. Denisov, Doctor of Biololgi-
cal Science, the representative of the 3rd generation of 
N. V. Vasiliev’s disciples). The Laboratory of Epidemi-
ology was set up in 1980s and till 2020 it was headed 
by Professor L. F. Pisareva, Honored Scientist. Now the 
Laboratory is headed by Doctor of Medical Science 
L. D. Zhuykova. 

Owing to the scientific foresight of Nikolai Vlad-
imirovich, the lines of modern research were almost 
entirely predicted by him before the beginning of the 
21st century for several decades of the new century. 
Biomedicine is intensely developing not only in aca-
demic institutions, but also in educational institutions; 
the collaboration between academic and university 
science is yielding its fruits – specialists with interdis-
ciplinary competencies who are able to work with the 
most sophisticated equipment for molecular genetic 
research and to use bioinformatics tools for multidi-
mensional data analysis. The main tasks of oncology 
are traditional: early diagnostics, effective treatment, 
and rehabilitation of cancer patients – are addressed at 
the new technological level, when the priority is given 
to developing the human science. 

N. V. Vasiliev believed that the development of the 
theory of evolution and human biology, which are still 
basically in their infancy, should now become the key 
focus, because, as mentioned above, a secure future for 
mankind may only be possible by means of moral prog-
ress, the latter being impossible without studying the 
basis of human behavior motivation, both at the indi-
vidual and at the population level. (N. V. Vasiliev, 2001). 

In other words, the shift of focus towards human-
itarian, social and socio-biological sciences is not just 
an imperative of our time, but an indispensable con-
dition for “accident-free development” of mankind in 
the nearest foreseeable historical period. 

Science is increasingly becoming a social force. 
Discovery of the phenomenon of cloning means that 
in the near future attempts will be made to interfere 
in the holy of holies of nature, that is in the reproduc-
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tion processes of populations, including human pop-
ulations. It should be emphasized that this branch of 
biology in general and anthropobiology in particular 
is very poorly studied. Therefore, any practical steps 
in this area should be taken with extreme caution and 
under the effective scrutiny of society. As in the case of 
practical use of nuclear energy, humanity should write 
on the 3rd millennium science façade in capital letters 
the word “ Responsibility “, which should guide both 
the theoretical and practical work of scientists in the 
future. Humanity has no right to behave like a child 
playing with a grenade in a gunpowder cellar. In oth-
er words, a shift of emphasis towards the humanities, 
social and socio-biological sciences is not just the im-
perative of our time, but an indispensable condition 
for the “accident-free development” of mankind in the 
nearest foreseeable historical period. 

Science is increasingly becoming a social force. 
Discovery of the phenomenon of cloning means that 
in the near future attempts will be made to interfere 
in the holy of holies of nature, that is in the reproduc-
tion processes of populations, including human pop-
ulations. It should be emphasized that this branch of 
biology in general and anthropobiology in particular 
is very poorly studied. Therefore, any practical steps 
in this area should be taken with extreme caution and 
under the effective scrutiny of society. As in the case of 
practical use of nuclear energy, humanity should write 
on the 3rd millennium science façade in capital letters 
the word “responsibility “, which should guide both 
the theoretical and practical work of scientists in the 
future. Humanity has no right to behave like a child 
playing with a grenade in a gunpowder cellar. In oth-
er words, a shift of emphasis towards the humanities, 
social and socio-biological sciences is not just the im-
perative of our time, but an indispensable condition 
for the “accident-free development” of mankind in the 
nearest foreseeable historical period. 

Nikolay Vladimirovich was convinced that no mat-
ter how versatile the functions of the immune system 
are, they may be reduced to the regulation of organism 
relations with external and internal environment. This 
means that all its functioning directly depends on eco-
logical conditions of existence of individuals and their 
communities. N. V. Vasiliev paid considerable attention 
to the problem of impact of ecological disruptions on hu-
man health. Nikolai Vladimirovich regarded anthropo-
genic change of antigenic composition of environment 
as one of the most critical negative factors, which caused 

widespread allergization of population and a global 
tendency of pathological processes chronization which 
comes alongside; and now, in his opinion, “on the agen-
da is the question of allergy connection with such vital 
problems as cardiovascular pathology and malignant 
neoplasms” (“Allergy and Ecology”, Kharkov, 1994). 

N. V. Vasiliev: 
However, some circumstances of a general kind 

are beyond doubt, and we would like to name them 
again... These include

- Dramatism of the situation; 
- Humanity’s proximity to “the red line” in the bio-

sphere’s reserve capacity;; 
- Daunting irresponsibility and carelessness of 

modern civilization as represented by its politicians; 
- Need for public control over the use of science, a 

shift in the focus towards certain branches of science, 
and the humanitarization of knowledge; 

- Priority of developing a synthetic science of hu-
manity; 

- Need for unbiased studying of mechanisms gov-
erning development of the biosphere, the noosphere 
and the human society. 

Academician N. V. Vasiliev As an Oracle
N. V. Vasiliev, when speaking specifically about the 

development prospects of medicine in the 21st centu-
ry, called for a clear distinction between at least three 
aspects of the problem: 

(a) Development of fundamental medical science; 
(b) Implementation of medical science achieve-

ments in public practice, including healthcare practice; 
(c) Immediate and distant biosocial consequences 

of medical advances. 
The prognosis for the first direction, with all its 

conventionality, can be formulated as follows. 
The strategic goal is to understand the mechanisms 

which regulate the homeostasis of biological systems 
at different hierarchical levels, from the cellular level 
to the population level. The main objectives to be ac-
complished are: 
• Deciphering molecular-genetic and organismal 

“aging programmes”; 
• Discovering biochemical and biophysical mech-

anisms of genetic and neuroimmune-endocrine 
regulation of life processes including tissue organ-
ism homeostasis for their control; 

• Revealing the biological role of ‘muted DNA’ and 
its possible role in ‘species memory’. 
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As a result: 
• Overcoming the barrier of pure incompatibility 

(transplantation barrier); 
• Finding solution to the problem of cancer and ath-

erosclerosis; 
• Treating systemic autoimmune diseases; 
• Developing new therapies for mental illnesses on 

this basis; 
• Developing substitutive surgery and therapy; 
• Genetically engineered correction of hereditary 

diseases; 
• Revealing mechanisms of evolution of infections 

and causes of new infectious diseases by studying 
the parallel evolution of the host and parasite in the 
conditions of human society; 

• Discovering the nature and biological meaning of 
virus persistence, studying other forms of symbiot-
ic pre-cellular life (prions) as a consequence of the 
previous points; 

• Elimination of AIDS; 
• Prevention of cancer, development of measures to 

prevent the emergence of “new infections”; 
• Developing vaccines of next generations; 
• Finding new ways to treat mental illnesses; 
• Revealing the role of superweak biogenic electro-

magnetic fields in the vital functions of organisms, 
and using this knowledge to develop new meth-
ods for controlling life processes (photon biology, 
“photon medicine”); 

• Cloning of organs and tissues, cloning of humans 
(the latter under strict control of the state and society) 

• Developing strategies for global monitoring of the 
quality of human habitat using aerospace and nu-
clear physics methods, computer modelling, devel-
opment and adaptation of complex and ultra-com-
plex open non-equilibrium self-regulating systems

• Studying the role of trace elements (microele-
ments), noble gases and natural radionuclides in 
life processes. 
Obviously, not all of the main areas are listed here, 

and this list will be expanding over time. 
The strategic goal of bringing the achievements of 

science into public practice is to extend human life ex-
pectancy to 90-95 years, which seems quite realistic. It 
should be borne in mind, however, that specialists es-
timate that only 20% of the pathogenic factors affect-
ing humans can be eliminated by public health means 
and efforts, while 80% depend on social factors and, 
strictly speaking, are not within the competence of 

medical professionals. It is absurd to speak of solving 
the problem of cancer by making progress in molec-
ular genetic research without solving the problem of 
man-made pollution and endemic smoking, which is 
the ‘foot’ of an iceberg of drug addiction. 

Similarly one cannot engage in a substantive dis-
cussion about public mental health without address-
ing the issue of population stress. 

And finally, before talking about primary preven-
tion, early diagnosis at the molecular genetic level, the 
population of Earth (everyone, not only the aristocrat-
ic part) would have to be elementarily fed and clothed. 
Otherwise all our prognoses will turn into a discus-
sion of how to improve medical care for slaveholders 
living in a democratic slave society (the global version 
of the republican Athens). 

As for the anthropoecological effects of the devel-
opment of medicine and biology in the future, they 
need not so much applause and praise as a realistic as-
sessment of the balance of their pros and cons. 

The Jokes of Academicians. Nikolay Vladi-
mirovich: ‘Without imposing my personal point of 
view and feeling, I would say that the part of the world 
cognized by us is probably not even a percent, but a 
thousandth fraction of the uncognized part of it, and 
we have no better idea of its true nature and complex-
ity than a fly on the back of a computer, rubbing its 
paws on its cover’. 

Is There Life in the Universe?
N. V. Vasiliev over a period of nearly 40 years was 

in charge of the unique direction in the global science, 
dedicated to studying the ecological consequences of 
the Tunguska meteorite fall (1908). In 1959, he was 
a member of the first complex volunteer expedition 
“Tunguska” (CVE) to the place of Tunguska meteorite 
fall, and since 1962, he had been its almost permanent 
leader. In 1962, on his initiative the Commission on 
Meteorites and Cosmic Dust of Siberian Branch of the 
Academy of Sciences of the USSR (RAS) was set up, 
whose deputy chairman was N. V. Vasiliev (1963-2001). 
Under the editorship of Nikolay Vladimirovich 10 the-
matic collections on Tunguska meteorite problem were 
published, several international scientific forums (Mos-
cow, 1995; Bologna, Italy, 1996; Moscow-Krasnoyarsk, 
1998) were held. With his participation, a Catalogue of 
Geophysical Effects Related to the Tunguska Meteorite 
Fall was compiled. N. V. Vasiliev was one of the orga-
nizers of the State Nature Reserve “Tungussky” (1995). 
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 Мемориальная доска Н. В. Васильева на здании НИИ онкологии Томского «НМИЦ» Минздрава России. 
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The presented materials form part of the scientif-
ic heritage of N. V. Vasiliev, an outstanding scientist, 
Academician of the Academy of Medical Sciences of 
Russia and Academician of the Academy of Ecological 
Sciences of Ukraine
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