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The Harbin Institute of Technology (HIT) origi�
nates from the Harbin Sino–Russian School for
Industry established by Russian engineers in 1920 to
educate personnel in the field of construction and
maintenance of the Chinese Eastern Railway (CER).
In 1928, the school was renamed into the Harbin
Institute of Technology. In 1950, the administration of
HIT was taken over by the Chinese government and
later the institute was renamed into a university. Since
its establishment, increased attention has been paid to
this institution by the Chinese government. In the
1950s, HIT was acknowledged by the Chinese govern�
ment to be one of the two institutes of higher educa�
tion in the country adopting the advanced experience
of the Soviet Union in the educational system. In the
future, HIT was more than once among the top ten
leading institutes of higher education in China, which
received special financial support from the govern�
ment. HIT comprises eight technical laboratories of
national significance, which have integrated the
results of modern research of the world standards.
Based on the results of ten�year�long activity of the
state project of China on granting funds for the devel�
opment of high technologies in the institutions of
higher education, HIT was recognized to be the sec�
ond best university in China.

The Department of Life Science and Engineering
(DLSE) of HIT was established in 1995. DLSE gives
both bachelor’s and master’s degrees to students in the

fields of molecular biology, cell biology, developmental
biology, bioengineering, and microbiology.

In 2005, Moscow State University (MSU) and HIT
entered into an agreement on scientific and educa�
tional collaboration, assuming the exchange of teach�
ers, students, and PhD students. A delegation of
DLSE staff visited Moscow State University in Octo�
ber 2007. Another collaboration agreement (between
the Biological Faculty of MSU and DLSE) was signed
in 2008 based on the results of this visit. The parties
agreed to:

(1) Assist in exchanges of researchers, administra�
tive staff, PhD and undergraduate students.

(2) Assist in the establishment of scientific collabo�
ration in the fields of mutual interest.

(3) Provide mutual assistance in professional train�
ing of the researchers and teachers.

(4) Exchange of experience in the development of
the advanced teaching methods.

(5) Assist in exchanging of publications and mate�
rials on the ongoing research.

(6) Mutually organize two� and multiway sympo�
siums, workshops, and conferences.

(7) Implement joint research projects and pro�
grams (given that there are opportunities and mutual
interest).

To apply the goals of the approved working pro�
gram, the Biological Faculty of MSU and DLSE of
HIT agreed upon educational and scientific collabora�
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tion in the following major subjects: cell biology,
genetics, molecular biology, bioengineering, biophys�
ics, biochemistry, and neurobiology. This working pro�
gram also assumed exchanging of teachers to give lec�
tures on the subjects mentioned above.

As a result of these agreements, in 2008, teachers of
the Biological Faculty of MSU started giving lectures
devoted to various aspects of molecular cell biology to
master’s students at DLSE of HIT. In particular, the
Head of the Evolutionary Cytogerontology Sector,
Biological Faculty of MSU, A.N. Khokhlov, was com�
missioned to teach cell biology of aging. It was
assumed initially that this topic will be presented only
by specific results of cytogerontological research
(cytogerontology is the science devoted to studying the
mechanisms of aging in the experiments on cultured
cells [1–6]). However, the subject area of the lectures
was significantly broadened on the initiative of
A.N. Khokhlov and based on the course of lectures
“Basics of Biology of Aging” developed by him in 1999
[6–9]. Since then, this course has been permanently
read at the Department of Embryology of the Biologi�
cal Faculty (MSU). The program of this course
embraces almost all the aspects of both theoretical and
experimental gerontology:

(1) Gerontology and its role in biology and medi�
cine. The history of its establishment and development
as a science.

(2) The modern state of gerontological studies in
Russia and abroad.

(3) Definitions of the following terms: aging, mor�
tality, life span (average life span, maximum life span,
life expectancy, species life span). What is the rate of
aging? Accelerated and premature aging. Progeroid
syndromes.

(4) Survival curves, mortality tables. The Gomp�
ertz–Makeham formula.

(5) Longitudinal and cross�sectional studies. Sex
differences in life expectancy. Evolution and aging.

(6) Longevity and long�livers. Aging and non�aging
organisms. Age�specific diseases. Is aging a norm or a
pathology? Geriatrics and biology of aging. Social and
psychological aspects of gerontology.

(7) Various concepts of aging (free radical theory,
error catastrophe theory, “cholesterol” concept, the
concept of cell proliferation restriction as the reason
for the accumulation of damaged macromolecules
during aging, etc.). Methodology of gerontological
research. The requirements for new theories of aging.

(8) Biological age—definition, assessment meth�
ods, application in gerontological and geriatric stud�
ies. The requirements on the biological age markers.

(9) Physiology, molecular biology, and biochemis�
try of aging. Genetics and aging.

(10) The possible role of changes in DNA, pro�
teins, lipids, structure and functions of membranes in
aging. DNA repair and aging. Cholesterol and aging.

(11) Age�related changes in various physiological
systems (blood, cardiovascular system, respiratory sys�
tem, digestive system, urinary system, neurohumoral
system, and immune system).

(12) Germ cells and aging. The problem of
“immortality” of the germ line. The maternal age
effect. Stem cells and aging.

(13) In vitro aging (the Hayflick phenomenon)—
the history of the question, application in modern ger�
ontology. The theory of marginotomy. Telomeres and
telomerase. The commitment theory. The “stationary
phase aging” model. Other gerontological models
using cultured cells (e.g., the cell kinetics model for
testing geroprotectors and geropromoters).

(14) “Gist” and "correlative" models in geronto�
logical studies.

(15) Experimental prolongation of life. Geropro�
tectors and geropromoters, various approaches to the
testing thereof. Diet restriction. Physical activity.
Antioxidants. Latirogens. Complexons. Ionizing radia�
tion. Possible consequences of increase of species life
span.

(16) Aging in protozoa. The notions about aging of
bacteria, fungi, plants, micoplasmas, etc.

The subject matter of the lectures was broadened
because of the following considerations.

The education process for students of the Biologi�
cal Faculty of MSU is associated with SYSTEMIC
teaching biological, as well as chemical, physical,
mathematical, and other subjects. This means that, by
the time of the last years of study, the students have
adequate notion on many FUNDAMENTAL con�
cepts of natural science, including origin of life, evolu�
tion, development, aging, and higher nervous activity.
When students gain narrow knowledge at various spe�
cialty courses, they automatically embed this informa�
tion into the system of the earlier acquired general
knowledge in biology. Nevertheless, all lecturers who
hold specialty courses at MSU still face the necessity
of permanently returning to the above�mentioned
fundamental problems and concepts, since without
that the meaning of specific biochemical, molecular
biological or cytological data is not properly under�
stood.

As for DLSE of HIT, the students with a bachelor’s
degree have good but narrow knowledge in the corre�
sponding areas. This fact makes the above�mentioned
problems with the fundamental biological knowledge
even more topical as compared with those at the Bio�
logical Faculty of MSU. This conclusion became evi�
dent after the course of lectures on cell biology of aging
had been delivered at HIT during the past several
years.

The example concerning the telomere concept of
aging is a classical illustration of it. This concept was
formulated back in the early 1970s by Russian scientist
A.M. Olovnikov [10]. He assumed that shortening,
with each division, telomeres are the “counter” that
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limits the number of divisions that normal animal and
human cells are capable of (the Hayflick phenomen).
Olovnikov’s idea has been subsequently supported by a
large amount of the relevant experimental data. In
particular, the enzyme (telomerase) was discovered,
which recovered the telomere length in the trans�
formed cells after each cell division, thus making the
cells “immortal,” i.e., having an unlimited prolifera�
tive potential. This discovery caused a new wave of the�
ories of aging, which would explain this phenomenon
by shortening of telomeres in the dividing cells. Sur�
prisingly, the overwhelming majority of researchers
neglected the fact that the most essential organs of
highly developed animals consist of postmitotic or
very slowly dividing cells; therefore, the mere idea of
proliferative potential has no sense for these cells. As
for the cells that are capable of proliferation, they
almost never use the entire potential during the life�
time of an organism. This fact was convincingly dem�
onstrated by comparing this index for fibroblasts
obtained from children and practically healthy long�
livers [11]. It should be noted that, in this connection,
the attempts of some gerontologists of presenting the
mechanism of telomere shortening as the way to
implement the aging program are not reasonable any�
more. There is actually no need for the aging program.
Our course of lectures thoroughly explains that aging
is likely to be a “by�product” of the development pro�
gram [12]. Of course, the comprehension of this idea by
students is impossible without at least brief summarizing
the fundamental principles of developmental biology.

Thus, despite the fact that the idea of “telomeric
counter” as the major mechanism of aging of living
organisms did not correspond to the FUNDAMEN�
TAL notions of the developmental biology and biology
of aging, the telomere theory of aging had successfully
existed for many years. Moreover, it is still supported
by some gerontologists. Although many researchers,
including L. Hayflick and A.M. Olovnikov, repeatedly
placed emphasis on the above�mentioned inconsis�
tency in their publications, the situation is changing
very slowly.

Another methodological problem is connected
with the fact that many researchers dealing with study�
ing the molecular cell mechanisms of the effect that
various geroprotectors and geropromoters have on the
aging process neglect the classical definition of aging
as a combination of age�related changes resulting in
increasing probability of death. The data on increasing
or decreasing the life span affected by various factors
are often interpreted in the studies as a modification of
the aging process. However, aging and the life span are
not necessarily interrelated. If people did not age at all,
they would not live eternally anyway. People would die
because of random reasons, and the life expectancy
would be increased only up to 700–800 years. It is
impossible to adequately interpret the data obtained
even in the most virtuosic experiments using the best
modern equipment without understanding this deduc�

tion. We consider that this information is to be surely
explained to the students who intend to study experi�
mental gerontology. We would like to emphasize that
this approach can be seen in all of the best monographs
devoted to the biology of aging written by the famous
gerontologists [13–17].

Of course, it is much easier for MSU students to
understand the lectures, since they are delivered in
language that is natural for them. The lectures for Chi�
nese students are given in English; Chinese students
also use English to take an examination. However, the
knowledge of English is absolutely necessary for either
group of students, since almost the entire world litera�
ture on biology of aging is published in the language.
In this connection, it should be emphasized that the
fact that all the presentation slides are made in English
makes the comprehension of the material much sim�
pler and enhances the efficiency of studying both in
MSU and HIT. Therefore, the further work with sci�
entific publications is not a problem for students. The
experience of Chinese colleagues who record all the
lectures as video files containing both the presentation
and the lecture’s comments is reasonable to be used
for teaching at the Biological Faculty of MSU. Stu�
dents receive these files to prepare for the examina�
tion.

Thus, there is an impression that, despite certain
differences in the approaches to teaching biological
subjects in MSU and HIT, the major problems with
the “proper” organization of the course on cell biology
of aging are similar. The SYSTEM APPROACH to
teaching cytogerontology, which assumes the delivery
of the introductory course of lectures on the basics of
biology of aging, is absolutely necessary. We believe
that students of both institutes of higher education
cannot demonstrate adequate comprehension of the
results of the modern molecular cell cytogerontologi�
cal studies without understanding the fundamental
definitions and terms used both in theoretical and
experimental gerontology.
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