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R.E. Kavetsky Institute of Experimental Pathology,
Oncology and Radiobiology of the National Academy
of Sciences of Ukraine (IEPOR) as one of the leading
research center in the former Soviet Union and the main
center in Ukraine in the field of fundamental problems
of experimental and clinical oncology has celebrated
the 40th anniversary of its foundation. Forty years IEPOR
has been playing the leading role in cancer research
being at the forefront in producing innovative ideas.

Academician R.E. Kavetsky, prominent pathophysi-
ologist, one of the pioneers of the national oncological
science, set up the Institute in 1960. Since its founda-
tion the Institute has developed from a group of enthu-
siastic individuals into a national body growing in au-
thority and prestige and being acknowledged among
the specialists in the field of cancer research.

At the very beginning the first laboratories of the Insti-
tute were headed by the followers of R.E. Kavetsky school,
such well-known experts in cancer research as Acade-
mician Zoya A. Butenko, Prof. Konstantin P. Balitsky,
Prof. Galina F. Dyadyusha, Prof. Kaleria P. Ganina,
Prof. Anna V. Melnichenko, Academician Vadim G. Pin-
chouk, Prof. Boris S. Ruchkovsky, Prof. Natalia M. Tur-
kevitch, Prof. Julian A. Umansky, Prof. Eugenia M. Sa-
munjan. All of them has laid down the main principles of
the development of oncology in Ukraine promoting the
high level scientific reputation among the scientific com-
munity in CIS as well as abroad.

For the first ten years IEPOR was under the man-
agement of the Ministry of Health of Ukraine and then
in 1971 it was incorporated into the National Academy
of Sciences of Ukraine according to the decision of the
Ukrainian Government.

At present the Institute consists of 17 scientific de-
partments and laboratories encompassing also the sci-
entific library and animal breeding facility. 109 research-
ers including one corresponding member of the National
Academy of Sciences of Ukraine, 28 Doctors of Science,
73 Ph Doctors and 14 post-graduate students make up
IEPOR scientific staff. The Institute contributes to a num-
ber of national and international research programs in-
cluding projects of the National Academy of Sciences of
Ukraine, Ministry of Education and Science of Ukraine,
Ukrainian Foundation for Basic Research as well as spe-
cial programs of Ukrainian Government. Several research
projects are sponsored through the international grants
(INTAS, SCOPES, CRDF, Howard Hughes Medical In-

stitute). The Institute has close contacts with the leading
research centers all over the world, in particular in Rus-
sia, Byelorussia, Germany, USA, Italy, United Kingdom,
Japan. IEPOR actively cooperates with the International
Agency for Cancer Research. Since 1995 IEPOR is a
member of the Organization of European Cancer Insti-
tutes. In 1995 the Ukrainian Section of European Institute
of Ecology and Cancer was organized in IEPOR.

Research efforts of IEPOR are focused on the fol-
lowing main directions: study of cellular and molecular
mechanisms of malignant transformation and antitu-
mor resistance, elaboration of methods for early dia-
gnostics and new strategies of cancer treatment, in-
vestigation of the mechanisms of biological effects of
ionizing and non-ionizing radiation with the aim of cor-
recting the consequences of its harmful action.

Department of Leukemogenesis Mechanisms  is cur-
rently focused on studying cellular and molecular grounds
of the development of leukemias and malignant lympho-
mas and elucidating the role of genomic disorders in he-
mopoietic stem cells in the process of malignant trans-
formation using the up-to-date methods of molecular ge-
netics, in situ hybridization, and recombinant technologies.
Data on the structural rearrangements of genes in experi-
mental leukemias and activation of X-mla gene in viral
leukemogenesis as well as rearrangements of BCR/ABL,
c-SIS, MYC, and RAS genes and genes of ribosomal
RNA in human leukemic cells have been obtained.

In the Department of Tumor Cell Biology the role of
polypeptide growth factors in the transduction of the mi-
togenic signal and formation of the malignant cell pheno-
type is analyzed. A cell line of human squamous cell car-
cinoma overexpressing transforming growth factor a was
established using genetic engineering methods. This cell
line was shown to produce a low-molecular peptide with
kinase-inhibiting activity. Co-expression of epidermal
growth factor receptors and transferrin was shown to be
a characteristic feature of some human cancers.

In the Department of Biophysics of Carcinogenesis
several changes in the state of molecular carriers of
electrons in detoxifying and energy systems of cells
have been analyzed upon tumor induction by chemical
carcinogens, ionizing radiation, as well as a result of
hormonal balance disturbances. Functional and struc-
tural alterations upon carcinogenesis have been re-
vealed in the membranes of mitochondria and endo-
plasmic reticulum using EPR technique in the regime
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of low-temperature stabilization. Effects of anti-carci-
nogenic factors (retinoids, vitamin C, flavones, mela-
nins, and coordination compounds containing guanine
and its derivatives) have also been investigated. The
kinetics of transformations in EPR spectra accompa-
nying the development of tumors induced by various
carcinogenic factors has been established.

In the Department of Tumor Biochemistry important
data have been gained on the peculiarities of polyamine
turnover in N-nitrosodiethylamine-induced hepato-
carcinogenesis and in intestinal tumors induced by
1,2-dimethylhydrazine. Increased polyamine content
in the nuclei, plasmatic membranes, and cytosol of cells
from target organs was shown to be accompanied by a
dramatic increase in ornithine decarboxylase activity. It
has been shown that adenyle nucleotides play a role of
modulators in polyamine biosynthesis. Thereby, a close
tie has been established between the polyamine syn-
thesis and cellular energy metabolism.

Department of Immunomodulation has been study-
ing immunologically mediated mechanisms of carci-
nogenic and co-carcinogenic action of biological (vi-
ruses), chemical, and physical (ionizing radiation) fac-
tors of environment. It has been established that the
mechanisms of cocarcinogenic action of influenza vi-
rus include changes in the metabolism of chemical car-
cinogens resulting from the virus action on cell detox-
ifying system, reduction of anti-tumor resistance of the
infected host resulting from both direct immunosup-
pressive effects of the virus and deterioration of the
neuro/endocrine regulation of the immune system func-
tions, alterations in the expression of cell genes, in par-
ticular, sequences of endogenous retroviruses. It has
been proved that formation of chronic infection was a
prerequisite of realization of co-carcinogenic activity
of influenza virus.

The Laboratory of Immunology has shown that the
growth of the neoplasm is accompanied by the forma-
tion of specific tumor-associated suppression, whose
basic element is macrophage-lymphocyte aggregates.
It was shown that the ability of IL-2 to stimulate or sup-
press the growth of tumor cells was determined by the
presence of IL-2 receptors on tumor cells. The level of
expression of these receptors correlates with the de-
gree of malignancy.

On the basis of findings of Antitumor Resistance
Department a concept of neuro/hormone-determined
immunosuppression has been put forward. Based on
the fact that malignantly transformed cells and embry-
onic cells share a number of common phenotypic traits
(such as ability to formation of multicellular spheroid
structures, implantation, invasion, and recirculation), the
approaches have been developed to study morpho-
genesis of the neoplasias. It was shown that carbohy-
drate components of surface membranes and endo-
genous lectines are involved in this process.

Laboratory of Genetics deserves the priority of es-
tablishment and further development of a new avenue
in oncology, oncogenetics. The instability of the ge-
nome of somatic cells with accompanying cytogenetic

parameters has been characterized. Based on clinical/
genealogical, cytogenetic, and cytomorphological stu-
dies, a new technology has been created to early dia-
gnostics and prevention of malignant neoplasia with
suspected hereditary component.

In the Immunocytochemistry Department a conside-
rable experience has been accumulated in cytochem-
ical study and immunophenotyping of malignantly
transformed cells of the blood and bone marrow of acute
leukemias, chronic myeloproliferative and lymphopro-
liferative disorders, non-Hodgkin�s malignant lympho-
mas and Hodgkin�s disease. Methods have been de-
veloped and implemented in clinical practice for im-
munocytochemical diagnostics of micrometastases in
lymph nodes, bone marrow, and body cavities with the
use of monoclonal antibodies to oncofetal, tissue-spe-
cific and organ-specific antigens as well as cytoske-
leton proteins. The Department serves as the basis for
the Center for Diagnostics of Oncohematological Dis-
orders, which provides practical assistance to hema-
tologists and oncologists from Kyiv and 18 regions of
Ukraine. It cooperates with Japanese hematologists in
immunocytochemical and molecular-genetic dia-
gnostics of hemoblastoses in people involved in Cher-
nobyl clean-up workers and the residents of contami-
nated areas.

Research conducted in the Radiobiology Depart-
ment is aimed to investigate the mechanisms of bio-
logical effects of exposure to radiation of different kind
in a wide range of doses and intensities. After Cherno-
byl accident in 1986, a research-and-experimental
base was established in Chernobyl which has been
serving for many years as a facility for studying the ef-
fects of irradiation in animals permanently exposed to
controlled dose loads formed by the radionuclides fall-
en out as a result of the accident. Irradiation-related
changes have been established in the structural and
functional characteristics of cell membranes with vari-
ous degrees of radiosensitivity, changes in the secon-
dary structure of DNA, and chromosome aberrations.
In the exposed animals, disturbances in lipid peroxide
oxidation, bone marrow hemopoiesis, immune homeo-
stasis, reproductive function, and postnatal develop-
ment have been registered.

The activity of the Department of Anti-cancer The-
rapy is concentrated upon improving the efficacy of an-
ticancer agents and gaining better understanding of the
mechanisms determining their therapeutic and toxic
action. Factors responsible for the development of drug
resistance are being studied. Methods for assaying the
susceptibility of tumor to various cytostatic agents in
blood specimens have been elaborated and introduced
into clinical practice. For the first time in Ukrainian on-
cologic practice, investigations were conducted in ex-
perimental and clinical systems aimed to study the com-
bined action of chemotherapeutic drugs and monoclonal
antibodies (mAB) to CD95/Fas-antigen known to trig-
ger apoptotic cell death.

Department of Tumor Enzymology is focused on the
role of enzymes in tumor growth, analysis of their mo-
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lecular heterogeneity, and possible therapeutic appli-
cation. It has been shown that coordination compounds
of metals may be used as an important instruments for
affecting enzyme systems in tumor cells. In coopera-
tion with researchers from the T. Shevchenko National
University, coordination complexes of copper, zinc, iron,
and gallium have been elaborated, which are capable
of inhibiting tumor growth and metastasis. The Depart-
ment successfully works under the development of spe-
cific anti-tumor vaccines and new probiotic immuno-
modulators.

The main task of the Department of Modifying
Agents in Cancer Therapy is to develop the methods
aimed to improve the efficacy of conventional antican-
cer means taking into account the peculiarities of mor-
phophysiology of tumor tissues. New selective meth-
ods for modifying therapy are based on the study of
the features of tumor cell microenvironment (acidity,
oxygenation, blood flow, energy status). A search is
being conducted for agents showing anticancer activ-
ity based on investigation of interactions between met-
alloorganic compounds (as a source for free-radical
particles) and biological systems in cells. The Depart-
ment proposed new methods for combined treatment
of a number of human cancers, including a modified
scheme of induced hyperglycemia in combination with
hyperthermia, chemo- and radiotherapy.

In the Department of Photobiology and Photomodu-
lation of Tumor Growth for the first time methods of
laser therapy of cancers and precancerous lesions of
skin, breast, and cervix were developed and introduced
into clinical practice. On the basis of the discovery of
lymphoid cell photosensitivity, an original method of in-
travessel blood irradiation was applied in the treatment
of cancer patients.

Researchers from the Department of Physical and
Chemical Methods of Sorption Detoxification are being
involved in the development of new methods for sorp-
tion therapy, including sorption-mediated and com-
bined clearance of blood and its components, en-
terosorption, and application therapy of wounds and
burns as well as complications of radiotherapy. In this
Department, a number of devices for extracorporal
detoxification have been designed and introduced into
clinical practice and a number of original hemoimmun-
osorbents, enterosorbents, and sorbents for applica-
tion have been proposed. Many techniques for sorp-
tion therapy developed in the Department have been
officially recognized by the Ministry of Health of Ukraine
and are widely used in clinical practice. Researchers
from this Department were the first in the world to show
the high efficiency of sorption-based methods in treat-
ing patients with leukemias, acute radiation sickness,
disorders of autoimmune origin, and burn toxicosis.

Investigations dealing with ecological oncology, epi-
demiology, and prevention of tumors are being con-
ducted by the Laboratory of Ecology. The Laboratory
studies the factors and molecular mechanisms deter-
mining the effects of carcinogens and nitrosocom-
pounds. A system of biomarkers has been developed

facilitating the investigation of endogenous synthesis
of N-nitrosoamines. Nitric oxides representing one of
the major contaminants of the environment have been
shown to be the precursors of carcinogenic nitroso-
compounds. The pathways of generating carcinogenic
compounds from nitrites and amines have been stu-
died in cattle.

IEPOR maintains an unique cell culture collection
with more than 13,000 storage units of standard and
original cell lines, 750 storage units of strains of human
and animal tumors, and 138 storage units of hybrido-
mas. The majority of mABs produced by IEPOR have
been clustered at the International Workshops on leu-
kocyte differentiation antigens and are now widely used
in the immunodiagnostics of leukemias and lympho-
mas and estimation of the immunological status of can-
cer patients. Cell culture collection, which is the largest
in Ukraine, is listed in the State Object Register, con-
stituting national patrimony of Ukraine.

Since 1979, Experimental Oncology (ISSN 0204-
3564) is published by IEPOR as the international sci-
entific journal. It has been the most highly regarded
source in Ukraine, CIS as well as Eastern European
countries for current, authoritative information on the
fundamental advances in both basic experimental and
innovative clinical research. Experimental Oncology has
helped both the clinician and researcher to keep abreast
of modern concepts and developments in cancer re-
search by the publication of the state-of-the-art au-
thoriative reviews and latest results in oncological in-
vestigations. Since 1999, the new edition entitled On-
cology (ISSN 1562-1774) was launched with the aim
of presenting new ideas and data in the field of clinical
oncology for medical community in Ukraine.

The specialized Scientific Council works on the ba-
sis of IEPOR certifying the doctor and candidate the-
ses submitted by the post-graduate students, aspir-
ants and research fellows in Ukraine for scientific de-
grees in specialty oncology.

Journal subscriptions of the scientific library are
maintained at nearly 300 titles covering most aspects
of research work at the Institute. In addition to the gen-
eral book storage (about 19,000 native and foreign
books), an historical collection has been housed in the
main library room consisting of the textbooks donated
to the library by R.E. Kavetsky and A.A. Bogomolets,
the founder of Ukrainian pathophysiology school and
former President of Ukrainian Academy of Sciences.

Three years ago, IEPOR has designed its own Web
site (http://www.onconet.kiev.ua) providing an elec-
tronic access to the staff lists, Experimental Oncology
content, publication lists of the institute, and current
scientific information as well as other details of IEPOR
activity.

Institute is proud of its long history and the outstand-
ing record of achievements in the fight against cancer
and continues to work being in line with the state-of-
the-arts in cancer research and looking forward to ex-
tending the cooperation with scientific community all
over the world.


