
    Схiдноєвропейський журнал внутрiшньої та сiмейної медицини,	2021, № 2(Б) 35

Питання ІсторІї медицини. оригІнальне дослІдження

УДК 614.5-12.3
Індекс DOI  10.15407/internalmed2021.02b.035

Prof. I. Stambler
Vetek (Seniority) Association – the Movement for Longevity 
and Quality of Life, Tel Aviv, Israel

The development of biomedical gerontology 
in Ukraine – a historical priority

While celebrating the 30th anniversary of Ukraine’s 
independence, it is important to remember the 

historical achievements of Ukrainian science, to honor 
the science luminaries of the past, and draw inspiration 
from their achievement for the development of Ukrainian 
science in the future, standing “on the shoulders of giants” . 
In this regard, history of medicine as a specific academic 
disciple plays a vital academic and societal role, as it helps 
to track the medical scientific record of the past, and from 
it to infer the strengths and priorities for future national 
and international growth and development . 

In considering the scientific strengths and priorities of 
science and medicine in Ukraine, it can be confidently 
argued that biomedical gerontology has been one 
of Ukraine’s strongest scientific historical assets and 
priorities on the global scale .1 

Most credit for this priority status of course goes to the 
towering figure of Elie (Ilya Ilyich) Metchnikoff (1845-
1916), arguably a true originator of the modern scientific 
aging research . Metchnikoff may be considered a multi-
national cultural hero, who can be claimed as “one of 
ours” by Russians, Jews, Moldavians, French, Italians and 
other nations with whom he had ties, in fact by the entire 
world . Yet, Metchnikoff ’s crucial Ukrainian legacy cannot 
be denied, as he was born and educated in Kharkov area, 
and served as a professor at the University of Odessa .

Since the beginning of the 20th century, Metchnikoff 
was the indisputable leader of the intellectual movement 
for healthy longevity, its most respected spokesman, 
whose teachings formed the crux of the great part of 
the contemporary discussions on aging and longevity . 
The renowned immunologist and microbiologist, a vice 
director of the Pasteur Institute in Paris since 1888, and 
the Nobel Laureate in Physiology/Medicine of 1908 for 
the discovery of phagocytosis (a major contribution to 
the cellular theory of immunity), he can also be credited 
as “the father” of gerontology (the disciplinary term he 
coined for the scientific research of aging in 1903) .2 To 

the present day, his scientific reputation has remained 
high, around the world .   

Metchnikoff foundational status is largely due to 
the fact that he was either a direct originator or one 
of the primary researchers for a variety of key aging-
ameliorating and life-extending methods, experiments 
and research programs that are still being followed 
today . They include in fact the first truly scientific theory 
of aging and longevity, based on meticulous histological 
observations and on a model of dynamic behavior of 
living tissues, in particular showing the critical role 
of the immune system (phagocytes) and intoxication 
of intestinal microflora (microbiome) in degenerative 
aging processes . Metchnikoff also made a foundational 
contribution to the discussions of the evolutionary 
theory of aging, in particular regarding the possibility 
of “programmed aging .” Thanks to him, there began 
the development of many practical geroprotective 
means, including probiotic diets, systemic and adjuvant 
immunotherapy (serum therapy, in particular the use 
of cytotoxic sera for tissue stimulation), the study of 
replacement therapy and regenerative therapy .

Yet other Metchnikoff ’s contemporaries of Ukrainian 
origin also played a crucial role in the development of 
biomedical gerontology in Ukraine and the world . Thus, 
Alexey Nikolayevich Severtsov (1866-1936), the found-
er of both the Ukrainian (Kiev) and Russian (Moscow) 
schools of evolutionary morphology, was keenly interest-
ed in the problems of longevity . While working in Kiev 
(1902-1910) he began researching the evolution of lon-
gevity, and later, while in Moscow University (in 1917), 
published a work on “The Factors Determining the Lon-
gevity of Multicellular Animals,” where he proposed a 
relation between longevity and reproduction .3 (Here all 
the titles and excerpts are in my translation .) Academi-
cian Ivan Ivanovich Schmalhausen (1884-1963), Alexey 
Severtsov’s pupil, was born and educated in Kiev, and 
from 1930 to 1941 was the director of the Kiev Institute 
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of Zoology and Biology . He was recognized as a foremost 
researcher in evolutionary morphology and evolutionary 
embryology, coining the concept of “holomorphosis” – 
the development of the organism as a whole . Schmalhau-
sen was also one of the pioneers in the research of the 
evolutionary biology of aging and longevity, and wrote 
in 1926 a book, The Problem of Death and Immortality, in 
which he correlated between limitations of growth and 
maximal life-span .4 

Later still, in the 1930s, Ukraine was the home of two 
major schools of aging and longevity research: the Kiev 
physiological-clinical school led by Academician Alex-
ander Alexandrovich Bogomolets (1881-1946, director 
of the Institute of Experimental Biology and Pathology 
and the Institute of Clinical Physiology) and Academi-
cian Nikolay Dmitrievich Strazhesko (1876-1952, since 
1936 director of the Ukrainian Institute of Clinical Medi-
cine); and the Kharkov school of onto-physiology led by 
Prof . Alexander Vasilievich Nagorny (1887-1953, head of 
the Institute of Biology and Department of Physiology 
at the University of Kharkov) and Prof . Georgy Vladi-
mirovich Folbort (1885-1960, between 1926-1946 chair 
of the Department of Physiology at Kharkov Medical In-
stitute) . Despite what was then commonly termed “the 
socialist competition” between Kiev and Kharkov, the 
two streams merged with the establishment of the Kiev 
Institute of Gerontology in 1958, that included Bogomo-
lets’ pupils (Nikolay Gorev), Strazhesko’s pupils (Dmitry 
Chebotarev), as well as Nagorny’s pupils (Vladimir Niki-
tin) and Folbort’s pupils (Vladimir Frolkis) .5 

In the 1930s-1940s, perhaps the best known and most 
influential biomedical gerontologist in the USSR, and 
one of the most known and influential aging researchers 
in the world, was the Ukrainian Academician Alexan-
der Bogomolets . Since 1930 he served as the head of the 
Institute of Experimental Biology and Pathology and of 
the Institute of Clinical Physiology in Kiev, from 1930 to 
1946 was president of the Ukrainian Academy of Scienc-
es, and from 1942 to 1945 vice president of the Academy 
of Sciences of the Soviet Union .6 The pursuit of healthy 
longevity was his defining scientific motif . Under Bogo-
molets’ leadership, the promotion of aging and longevity 
research rose to a peak in 1938, with the publication of 
his book Prodlenie Zhizni (The Prolongation of Life),7 and 
the convening of the conference on the “Problem of the 
Genesis of Aging and Prophylaxis of Untimely Aging,” in 
Kiev, on December 17-19, 1938, arguably the first publi-
cized gerontological conference in the world, organized 
on Bogomolets’ initiative and conducted under his presi-
dency . The conference established the grounds for the 
institutionalization of biogerontological research in the 
USSR, and the aims of healthy longevity extension were 
explicitly posited by the majority of participants .8 

Among the means for the “prevention of untimely ag-
ing” recommended by Bogomolets, in The Prolongation 
of Life, “prophylactic,” hygienic means played a signifi-
cant role: moderate diet, work, exercise and massage, sex 
function “not overtaxed,” rest and sleep . Yet, the bulk of 
the book concerned not “prophylaxis” but “treatment of 
old age .” The “treatment” included immunological and 
toxicological means designed to eliminate damaging 

cells and toxins . It also included biological replacements, 
such as hormone replacements and blood serum transfu-
sions . By eliminating harmful agents, and supplementing 
beneficial agents, Bogomolets hoped to achieve a robust 
and balanced “regulation” of all bodily functions . Bo-
gomolets’ signature technique for the “treatment of old 
age” was the “anti-reticular cytotoxic serum” (ACS) de-
signed to stimulate the “reticulo-endothelial system” or 
the “physiological system of connective tissue,” that came 
to be known as “Bogomolets’ serum .”9 

The anti-reticular cytotoxic serum method combined 
several influences, most predominantly (and self-ad-
mittedly) Metchnikoff ’s . In Metchnikoff ’s generalized 
systemic theory of aging, the “noble” (differentiated, 
functional) “elements” (cells and tissues) are opposed 
and disrupted by “primitive” (non-functional, undiffer-
entiated, “harmful”) cells and tissues . Over-proliferating 
phagocytes act as the agents “devouring” the noble ele-
ments, while the proliferation of non-functional connec-
tive tissue was said to replace the “noble” (parenchymal) 
tissues (e .g . muscle, kidney, lung and brain), leading to 
their sclerosis, and generally upsetting the functional 
harmony . In Metchnikoff ’s theory, the “noble” beneficial 
tissues needed to be strengthened or stimulated, while 
the “primitive” harmful tissues needed to be inhibited or 
destroyed, overall to achieve harmonious tissue equilib-
rium .

Bogomolets essentially turned Metchnikoff ’s theory 
on its head . He disputed Metchnikoff ’s tenet about the 
non-functionality and detrimental role of connective 
tissue build-up, but rather saw connective tissue as the 
sustaining “root of the organism .” In contrast to Metch-
nikoff, Bogomolets emphasized the trophic and immune 
functions of the “reticulo-endothelial system” or “physi-
ological system of connective tissue” that needed to be 
maintained, comprised of “fixed histiocytes [mononu-
clear phagocytes] residing in or on (1) connective tissue; 
(2) reticulum of spleen, lymph nodes and bone marrow; 
(3) endothelial linings of the sinuses of liver, spleen, bone 
marrow, adrenal and pituitary glands; and (4) microglia; 
plus the wandering histiocytes in tissue spaces and the 
blood” .10 Thus, even though Bogomolets accepted Metch-
nikoff ’s general idea about the necessity of stimulating or 
inhibiting particular organ systems in order to reach a 
sustained harmonious organic equilibrium, he differed 
from Metchnikoff in the small detail of precisely what 
organs and systems needed to be inhibited or stimulated . 

In Bogomolets’ studies, the use of “cytotoxic sera” as a 
principal means to inhibit or stimulate particular organ 
systems (in Bogomolets’ experiments, the “reticulo-en-
dothelial” system) was directly derived from Metchnikoff 
and Metchnikoff ’s assistant at Institut Pasteur (from 
1894 to 1900), the Nobel Laureate in medicine of 1919, 
Jules Bordet (1870-1961) . Metchnikoff believed that cy-
totoxic sera (whose discovery he credited to Bordet) can 
be used as a double-edged sword in the fight against ag-
ing: in large doses the sera can be used to eliminate or 
inhibit undesirable tissues, but in small doses they can 
be applied to stimulate these very same tissues if their 
proliferation is desired .11 This was the birth of systemic 
immunotherapy . Even though generally following this 



    Схiдноєвропейський журнал внутрiшньої та сiмейної медицини,	2021, № 2(Б) 37

Питання ІсторІї медицини. оригІнальне дослІдження

principle, Bogomolets changed the primary target of “cy-
totoxic sera” from Metchnikoff ’s “parenchymal tissues” 
(nervous or muscle tissues, kidney, liver, etc), to elements 
of the “connective/reticulo-endothelial” tissue . Thus, for 
clinical applications, Bogomolets’ anti-reticular cytotoxic 
serum was most commonly produced from the blood of 
horses injected with cells of the human spleen or bone 
marrow (defined as elements of the reticulo-endothelial 
system and predominately obtained from human cadav-
ers), and the resulting serum was injected into patients 
in small doses calculated to stimulate the activity of the 
corresponding elements of their “reticulo-endothelial 
system .” 

The primary purpose of the anti-reticular cytotoxic se-
rum therapy was to combat “untimely aging,” strengthen-
ing the immune (defense), trophic (nutritive), formative 
(plastic) and functional state of the aged organism . Yet 
the serum was also employed in the treatment of a host of 
severe diseases . The ACS was used to increase the resis-
tance of the organism to infectious diseases, such as scar-
let fever, typhus, tularemia and brucellosis . It was also 
used as an adjunct treatment of cancer . But perhaps the 
widest application of the ACS, and the most urgent dur-
ing WWII, was for the healing of wounds and fractures, 
where the ACS was utilized as a stimulant of the “plastic 
function of the connective tissue .” Such application of the 
ACS began before the war, but during the war it became 
central .12 

Bogomolets’ work became a central hub in the con-
temporary international cooperation and in the histori-
cal continuation of aging and longevity research . In the 
1940s, the ideas of Bogomolets became widely popular 
in the West, especially in the US . His book, The Prolonga-
tion of Life (published in English translation in 1946) was 
a best-seller . During the Soviet-American anti-fascist al-
liance, Bogomolets’ serum was massively supplied to the 
American allied forces . Generally, during this period, 
the extent of friendship between Soviet and American 
researchers of aging seemed almost incredible by Cold 
War standards . As Bogomolets wrote in October 1944 to 
Prof . Irving Fisher, president of the American Life Ex-
tension Institute, “I would like the anti-reticular cyto-
toxic serum, which proved so profitable to us, especially 
in the struggle with the after-effects of shock, to prove 
equally useful to our Allies .” And reciprocally, there was 
a deeply felt enthusiasm of American researchers with 
regard to Bogomolets’ work . Thus, George P . Robinson, 
president of the Robinson Foundation that sponsored 
the translation of Bogomolets’ The Prolongation of Life, 
hoped “this book may be the first of many steps it will 
take to promote understanding of the problems of aging .” 
And the translator, Dr . Peter V . Karpovich believed that 
Bogomolets’ work “will undoubtedly provoke discus-
sion and may stimulate other investigators to undertake 
further research in problems related to the conservation 
and prolongation of human life .”13 And indeed, among 
others, Bogomolets’ work inspired Denham Harman (the 
American originator in the 1950s of the free radical theo-
ry of aging, which became the dominant theory of aging 
for several decades) to embark on the field of aging and 
longevity research in the first place .14  In the 1940s, Bogo-

molets’ research and the use of the ACS were promoted 
by the American National Council of American-Soviet 
Friendship, and by the American-Soviet Medical Society 
in New York . 

Bogomolets’ experiments were reproduced by several 
American investigators (Reuben Straus, Joseph Skapier, 
1946, 1947, and others) .15 As the journalist Patrick Mi-
chael McGrady testified, as late as the mid-1960s, Bogo-
molets’ serum was broadly available in the US and on the 
Continent, as well as all across the Eastern Bloc .16 Yet, 
the majority of investigators of the 1950s (such as Max 
Bürger, Chauncey Leake and Thomas Gardner) failed 
to observe any far-reaching therapeutic effects .17 And 
certainly, no significant extension of human life by the 
use of the anti-reticular cytotoxic serum was evidenced . 
Gradually, the serum disappeared from laboratories and 
pharmacy shelves, in the Soviet Union as well as in the 
West . This disappearance may be attributed to the loss 
of the driving force for this research direction with Bo-
gomolets’ death in 1946 . This disappearance may also 
be at least partly attributed to the general superseding of 
the somewhat cumbersome and not particularly specific 
anti-sera production, involving horses and cadaver mate-
rials, as in Bogomolets’ methods, by the more convenient 
use of monoclonal anti-bodies for specific immunother-
apy, involving the immunization of mice and subsequent 
culture of human-mouse hybrid cell lines, as proposed 
by Georges Köhler, Cesar Milstein and Niels Kaj Jerne 
in 1975 . Yet Bogomolets’ work might be considered an 
important stepping stone in the development of systemic 
immunotherapy .    

Beside the proper scientific contribution to the de-
velopment of biomedical gerontology, Bogomolets also 
made crucial organizational contributions to the field . 
Thus, he was the driving force for organizing The Con-
ference on the Problem of the Genesis of Aging and Pro-
phylaxis of Untimely Aging, that was held on December 
17-19, 1938, in Kiev under Bogomolets’ presidency . This 
was a pivotal event in the history of aging and longevity 
research and a major (though presently scarcely remem-
bered) milestone in the history of biomedicine . As Dmi-
try Chebotarev, the long-time president of the USSR Ge-
rontological Society (and the head of the Kiev Institute of 
Gerontology), pointed out as late as 2001, the conference 
proceedings and Bogomolets’ book The Prolongation of 
Life were “the main sources of information in the coun-
try on the questions of gerontology for all subsequent 
years .”18  Indeed, the conference and the book not only 
provided a thorough consideration of the present state 
of gerontological science, but paved the way for research 
and outlined the problems that would continue to be dis-
cussed for the next 80 years, from the role of cholesterol 
in aging pathogenesis to immunotherapy, vitamin thera-
py and hormone therapy of aging-related diseases .

Building on the power base established by Bogomolets 
earlier, in 1958, the Institute of Gerontology of the USSR 
Academy of Medical Sciences was established in Kiev, 
giving rise to the USSR Academy of Medical Sciences’ 
Scientific Committee on Gerontology . The Kiev Institute 
of Gerontology was established under the leadership of 
Professors Nikolay Nikolayevich Gorev (1900-1992, the 
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institute’s first director, during 1958-1961) and Dmitry 
Fedorovich Chebotarev (1908-2005, the second director, 
during 1961-1988) . The Kiev Institute of Gerontology 
was the major base of Soviet biomedical gerontology, as-
piring and working for a significant extension of healthy 
life for the population . 

The Kiev Institute of Gerontology has continued to 
play a leading role in biomedical gerontological research 
throughout the Soviet period, and after the collapse of 
the Soviet Union throughout the “post-Soviet” space . The 
goals of healthy longevity extension have been promoted 
by the Institute’s scientists among the most emphatic in 
the world . Thus, the Institute’s foremost researcher, the 
director of its department of physiology, Academician 
Vladimir Veniaminovich Frolkis (1924-1999)19 worked 
with the explicit aim of extending maximum human 
life-span and healthy life-span . Within his “adaptive-
regulatory theory of aging,” he coined the concept of 
“Vitauct” or resistance to aging, outlining some of its 
major processes (such as DNA reparation, the perfection 
of gene regulation, the growth of the potentialities of the 
protein-synthesizing system, the trophic influences of 
the nervous system and connective-tissue elements, and 
other factors) and suggesting potential ways toward its 
reinforcement .20  As Frolkis expressed the goals of this 
research (1988):21 

“Presently gerontologists are considered not with 
skepticism, but with hope, even with faith in the 
achievement of a truly ‘cosmic’ success in the task of life 
prolongation . In this field, there should be neither dark 
pessimism nor unjustified, thoughtless optimism which 
disorients not only the wide public, but also the scientific 
circles . Such ‘propaganda’ devalues the laborious 
scientific search, the struggle for each year of human life .” 

These aspirations were reconfirmed by the Institute’s 
director, Dmitry Chebotarev: 22 

“We believe that human beings not only can, but must 
live more than 100-120 years on the average . However, 
factors of premature aging lead to a decrease of this 
physiological norm to 70 years . … I want to believe that 
the immense work done by my colleagues and myself will 
be used for the further development of gerontology and 
geriatrics in Ukraine .” 

Dmitry Fedorovich Chebotarev, whose name the Kiev 
Institute of Gerontology currently carries (after Bogomo-
lets) too played a significant role in the development of 
biomedical gerontology nationally and internationally . 
As the advisor on gerontology and geriatrics to the World 
Health Organization (1961-1983) and president of the 
International Association of Gerontology (1972-1975), 
he was instrumental for promoting international coop-
eration in gerontology . At home, in the capacity of the 
President of the Association of Gerontologists and Geri-
atricians of the USSR (1963-1987) he was undoubtedly 
one of the most powerful figures in the field .

In the 1970s-1980s, the Kiev Institute of Gerontology 
plaid a key organizational role in the consolidation of So-
viet aging and longevity research that culminated in 1980 
with the inception of the USSR all-state “Life-Extension 
Program” – “Programma Prodlenie Zhizni” – that co-
ordinated the activities of over 80 scientific institutes, 

and was led by the Kiev Institute of Gerontology .23 The 
“Life-Extension Program” structure (roughly resembling 
the structure of the American National Institute on Ag-
ing established during Richard Nixon’s administration in 
1974) included: 1) research of fundamental mechanisms 
of aging at the molecular, cellular, tissue, organ and sys-
temic levels; 2) experimental approaches toward life-ex-
tension (including testing substances such as pro-biotic 
‘gerolact,’ cardiac glycosides, vitamins and anti-oxidants, 
entero-sorbents, macroergics, adreno-reactants, etc); 3) 
research of age-related pathology; 4) social and hygienic 
gerontology . Chiefly through the intensive development 
of the first two parts – basic research of aging and experi-
mental life-extension – it was hoped to achieve “control 
over the rates of aging” by 2010 . The program persisted 
until the end of the Soviet Period, and was eventually dis-
integrated after the collapse of the Soviet Union . Yet the 
trail-blazing work of Ukrainian gerontologists, in par-
ticular of the Kiev Institute of Gerontology, has contin-
ued to the present, despite the diminishing funding and 
support, maintaining the leading international position 
of Ukraine in the field .

There may be several speculative historical-geograph-
ical explanations for the relative prevalence of proactive 
aging and longevity research in Ukraine, with distant 
historical roots . The sociologist Peter Burke generally 
described Ukraine of the early modern period as “a re-
gion favouring freedom and equality, a refuge for rebels 
and heretics” due to Ukraine’s geographical position at 
the intersection between Poland, Russia and Turkey .24 
One might also add the great ethnic diversity of Ukraine, 
with dozens of ethnic groups, including the large com-
munities of Jews, Romanians, Greeks, Germans, Serbs, 
and many other groups – that may have fostered intel-
lectual fermentation and cross-fertilization . Alternative-
ly, Ukraine may be viewed as the historical center and 
birthplace of the Russian state (the Kiev Principality of 
the 10th century and earlier), and hence a major origin of 
“Russian ideas .” Other possible speculations may relate to 
Ukraine’s physical geography and climate (such specula-
tions on climate and physical geography were sometimes 
raised considering the development of aging research in 
California25) . Though perhaps a more likely and simple 
explanation may be just the traditional predominance of 
the filed due to the contingent concentration of its propo-
nents in the particular region .

Whatever the explanation, biomedical gerontology in 
Ukraine has been one of the country’s strongest, most de-
veloped biomedical scientific fields . There may be good 
reasons to continue and foster this tradition and build on 
those strengths, drawing inspiration from the past and 
looking to the future . Presently the development of bio-
medical gerontology is becoming increasingly important 
for Ukraine, as the population of Ukraine is rapidly aging, 
due to both internal demographic dynamics and emigra-
tion . Since 1990 to 2020, the proportion of people older 
than 65 years increased in Ukraine from ~12% to ~17%, 
and is expected to further increase to ~20% by 2030 . The 
average population age is now estimated at about 41 years . 
At the same time the average life expectancy is presently 
about 73 years, and the healthy life expectancy is about 64 
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years, both values are approximately the world average, 
yet about 8-10 years lower than in the developed Western 
European countries . Overall the country’s population is 
estimated to have declined, from ~48 .5 million in 2001 to 
~37 million in 2020 .26  The resulting economic and social 
challenges due to the population aging, such as increased 
old age dependency, bring biomedical gerontology that 
seeks solutions to achieve healthy and productive lon-
gevity, to the forefront of social responsibility and neces-

sitate the further development and support of the field, 
both for the sake of internal national sustainability and 
for maintaining the country’s international contribution . 
It can be hoped that the prominent history of biomedi-
cal gerontology in Ukraine, its honorable historical place 
in national development and international cooperation, 
will inspire further increasing support and development 
of the field in Ukraine and internationally .     
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Развитие биомедицинской геронтологии в Украине – историчес-
кий приоритет
Проф. И. Стамблер
Ассоциация «Ветек — Движение за долголетие и качество жизни», Тель Авив, Израиль

Отмечая 30-летие независимости Украины, важно помнить об исторических достижениях украинской 
науки, чтить героев науки прошлого и черпать вдохновение в их достижениях для развития науки бу-
дущего. В этом отношении история медицины, как особая академическая дисциплина, играет жизненно 
важную академическую и общественную роль, поскольку помогает прослеживать медицинские научные 
достижения прошлого и на их основе делать выводы о сильных сторонах и приоритетах для будущего 
национального и международного роста и развития. Анализируя научные силы и приоритеты науки и 
медицины в Украине, можно с уверенностью утверждать, что биомедицинская геронтология является 
одним из важнейших научных исторических ценностей и приоритетов Украины в глобальном масшта-
бе. Есть веские причины продолжать и развивать эту традицию, опираясь на имеющиеся сильные сторо-
ны, черпая вдохновение из прошлого и глядя в будущее. В настоящее время развитие биомедицинской 
геронтологии приобретает все большее значение для Украины, ввиду стремительного постарения на-
селения страны. Возникающие в результате этого экономические и социальные проблемы, связанные со 
старением населения, выдвигают биомедицинскую геронтологию, как дисциплину, ищущую решения 
для достижения здорового и продуктивного долголетия, на передний план общественной значимости, 
требуя дальнейшего развития и поддержки этой области, как ради внутренней национальной устойчи-
вости, так и для сохранения международного вклада страны. Можно надеяться, что выдающаяся история 
биомедицинской геронтологии в Украине, ее почетное историческое место в национальном развитии и 
международном сотрудничестве, будут вдохновлять на дальнейшую растущую поддержку и развитие 
этой области в Украине и за рубежом.
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