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ADVANCED BIOTECHNOLOGY

unc 577.23
THE DEVELOPMENT OF MOLECULAR-BIOLOGICAL RESEARCH AND MULTILATERAL COOPERATION
Moscow VESTNIK AKADEMII NAUK SSSR in Russian No 6, 1980 pp 82-88

[Paper presented by Academician J, Kiman of the Czechoslovak Academy of Sciences
at the XI Meeting of Representatives of the Academies of Sciences of the Socialist
Countries in Tallinn]

[Text] The topic of this presentation is closely related to one of the most.
important tasks of bilateral and multilateral cooperation among socialist countries
in the field of natural sciences, which is to ensure the foremost development of
the most promising scientific investigations., Specifically, the discussion will
focus on the necessary, in our opinion, measures that must be taken to ensure the
development of molecular~biological research currently being coordinated by the
New Program of Multilateral Cooperation,

As part of the topic which interests us, we would first like to briefly charac-
terize the goals and methods of those studies which are basically molecular-genetic
in nature, In general the goal of this research is to explain the molecular basis
of the various functions of biological systems--from the simplest forms, i.e,,
functionally active biological macromolecules (nucleic acids and proteins) and
molecular complexes (nucleoproteides and phages, viruses, procaryotic and eucaryotic
cells to multicellular plant and animal organisms.

Biological phenomena, which serve as the subject of molecular biology, are simul-
taneously studied as phenomena by other biological disciplines, This involves

the fundamental behavior of living systems, such as nourishaent, growth, reproduc-
tion, mobility, irritability, secretability and specific characteristics such as
infectability, resistance, differentiation, abmormal cell transformations, immunity
and tissue histocompatability as well,

The spectrum of experimental methods used in molecular-biological research is very
wide and attests to the complexity of the problems being investigated.

Molecular-biological analysis, based on the biochemistry of nucleic acids and
proteins, requires, in addition to complex physical-chemical and physical methods,
x-ray diffraction techniques, neutron scattering and nuclear magnetic resonance,

. and now, mathematical models, not only the necessary equipment but also a wide

| assortment of special reactants, enzymes and radioactive isotopes, The application
of this arsenal of techniques can be effective only if there is a well characterized
experimental biological model, whose value increases the more its genetic structure
is defined.

1
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It is necessary to emphasize the qualitative specifics of the experimental model
in molecular-biological research in comparison to that used in other areas of

- biological research, If the model is biologically and genetically simple enough,

- then it becomes not only the subject of the research, but its instrument as well,
since it becomes necessary at all stages of research - from the statement of the
oroblem to the interpretation of *he results, This approach allowed us to postulate
the existence of a nucleotide triplet as the basic unit of the genetic code some
20 years ago, while direct biochemical proof of this was obtained only in 1961,

In the last decade, the application of this relatively simple experimental bio-
logical model was partially responsible for the transformation of oncogenic
viruses and their host cells into valuable tools in the study of not only malignant
cell changes but of several normal cell functions and the structure of cell genoma
as well, Therefore we now have numerous data on the molecular basis of virus and
microbe functioms.

Today this approach, together with the wide application of recombinant DNA tech-
niques as well as the whole complex of immunological, immunogenetic, cytological,
physico-chemical analysis and mathematical models, offers wide possibilities for
the study of the molecular basis of fundamental and specialized functions of
eurocaryotic cells, among these human cells, This is supported by the wealth of
new data obtained in the past few years which have substantially changed our ideas.

- This in part includes the data on the dual role of biological molecularly functioning
elements, i.e,, those transmitted in replication and those replicating in trans-
mission, and data on nucleases in replication (after the discovery of functioning
macromolecule complexes),

These are also data obtained by virtue of the discovery of reversible transcrip-
tase (1970) and the restriction enzymes, and later by the development of techniques
for determining DNA and RNA sequences, by obtaining recombinant DNA, in other
words, data obtained by virtue of the application of the technology of genetic
engineering (after 1972),

In addition, these are new data on the "maturity' of the information transcript

and primarily on the previously unknown technique of gemetic recombination by
combining information carrying RNA fragments after a preliminary breakdown of the
molecular predecessors (splicing)., This relatively simple technique of genetic
recombination in eucaryotic cells, which was also probably the earliest evolutionary
phenomenon, allows us to postulate that specifically RNA and not NDNA serves as

the primary information material, It is probable that a simple ribonucleotide

(for example, nicotinamidadenine-dinucleotide) could have become in the process

of evolution the primary information unit, the genetic monomer which served as

the basis of cell metabolism as the precursor of reactions which are catalyzed

by enzymes which evolved later, This new idea about the primary information function
of RNA is not even contradicted by data on protein which recognize necleotides,

To these proteins, in addition to the already known lac-repressor, belong the
enzymes of RNA-RMAse II maturation which is a nucleotide and probably also the
proteins of membranes which are responsible for the transport of specific nucleic
acids within the cell,

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

- FOR OFFICIAL USE ONLY

This, 1n the final analysis, is a very striking result obtained in the process

of studying the structure of eucaryotic genes; the discovery of their mosaic
- structure in which coding and non-coding sequences alternate, the so-called exones
and intrones, The recently obtained proofs of the fact that individual exones
within the gene determine individual functional regions in the structure of
specialized proteins (on the example of the heavy chain in immunoglobulin) are
directly related to this discovery.

In general, it can be said that the application of new recombinant DNA techniques

is approaching the possibility of molecular analysis of eucaryotic cells on a

level which is now reached only by studies of viruses and microbe cells, This

is supported in part by the preliminary results of experiments on determining the
functional properties of catalytic regions in the information molecules of eucariotic
cells,

The detailed analysis of the structure of some ‘animal genes, including human

genes, became possible thanks to the newly discovered capability of producing
significantly greater (several milligrams) quantities of individual gemes in
microbe cells which received these genes through genetic engineering, This is

the method used in the production of, for example, globin, immunoglobulin, oval-
bumin, histone genes and the genes of some viruses, The recently discovered prin-
ciple about the increased selective transcription of weak quantities of information
RNA will enable us in the near future to obtain larger quantities of genes such

. as the gastrin gene, which was recently isolated in precisely this way, and it

will facilitate detailed study of these previously inaccessible genes,

Comparative studies of defective and non-defective oncogenic viruses led to the
discovery and retransmission of the gene sarc. Finally, by means of direct
biological evidence, the region in the molecule of plasmidic DNA (one of the plasmids
of the bacteria Escherichia coli) which is responsible for its virulance was
recently identified,

The use of the genetically determined biological model as an experimental tool,

. together with current techniques of isolation, cleaning, amplification, immuno-
logical and molecular analysis of specific components of living systems, allows
us to study in detail the mechanisms of various functional phenomena of the
eucaryotic cell on all of its structural levels even to the level of cell organelles.

This approach has led to important results in the area of cell nucleus research
and in studies of chromatin and cytoplasmatic cell organelles.

Studies of cell membranes - their morphogenesis and various functions: transport,
signal, recognition, receptor, and among these the function of the nerve cell
membrane during the transmission of a nerve impulse proceed in similar ways,

This method is likewise used in the study of cell mobility carried out by its

- actomyosin apparatus which directly participates in the formation of the cell
cytoskeleton, and especially by the geodome which reacts to external signals,
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In addition, enzyme mechanisms of the so-called biological clock which determines
the daily biorhythm of some birds and mammals were discovered. These are usually
conditioned by the level of synthesis of the hormone epiphase-melatonin., A hypo-
thesis was also set forth about the molecular mechanism of genetic clocks, where
the primary role is assigned to the activity of the restriction-modification
enzymes,

Finally, there have been successful results in the field of bioenergetics, especially
photosynthesis in plants as well as photosynthetic bacteria. .

In this far from complete survey of the successes of contemporary molecular biology
we have not yet touched on its applied aspect, The practical application of
genetic engineering is well known, for example, the production of importan: phy-
siologically active natural substances in significant quantities, primarily the
various substances produced in the human organism such as insulin, the growth
hormone, interferon and others, and the production of a series of bacterial en-
zymes important for industry., Moreover, data have recently been published on the
successful identification of the infectious nature of the DNA as well as in the

DNA of the lambdoidic phage and reproducing in the bacteria Escherichia coli.

0f extremely practical significance is the perfecting of substitute enzyme therapy
of genetic diseases of man, in which the chemical recognition signals of the en-
zymes are used to heighten the selectivity of cell activity. Another accomplish-
ment is the recent synthesis of the first pigment-protein complex (X -pyrochloro-
phyll-pheophytin), which imitates the function of the photosynthetic reaction
center of green bacteria (Rhodopseudomonas sphaeroides), and which represents the
first level of transforming solar energy into electrical energy.

This brief characterization of goals, methods and some of the most recent results
in the field of molecular biology represents not so much a survey of the state

of current molecular-biological research or an example of its great scientific and
practical significance but serves as a basis for the recommendations made below
for ensuring the development of this type of research within the context of mul-
tilateral scientific cooperation among the socialist countries,

The development of molecular-biological research depends on two interrelated
- factors,

The first factor is scientific personnel who, in the course of the experiment
and depending on the specific problem, are able to effectively use ideas and
methods from a variety of related biological and non-biological areas and dis-
- ciplines,

The second factor is the material base of molecular biology, including the fol-
lowing: special equipment, that is, preparatory, analytical and cultivation
technology and among these, special laboratory equipment for microwork as well
as for the purpose of increasing the effectiveness and safety of experimental work;
ultrapure reactants, special compounds and biologically active material including
E a growing assortment of specific antibodies, serums and serum components for tissue
- cultures, and biologically active materials and radioisotopes with great specificity;

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

[INERUIT

oy



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

a sufficient quantity and the necessary assortment of genetic biomodels, e.g.,
mutant strains of plasmids, phages, viruses, microbe cells, plant and animal cells
as well as pure strains of laboratery animals,

Both of these factors should correspond to the level of experiments being c¢onducted,
We should take into account the fact that in the past twenty years in the countries
of the West the development of molecular biology, in spite of the deepening
economic crisis; is ensured by large investments of capital, by a rapid development
of special industries and by an increase in the production of products which are
required by all types of research, At the present time this tendency can be

noted not only in the United States, Great Britain, France, Italy, but in average
and smaller countries as well, for example, Sweden, The Netherlands, Switzerland
and even Luxembourg and Liechtenstein,

Until 1970 the material support for molecular biology in the West comsisted of,

in general, the production of unique instruments, equipment and the required
agsortment of reactants and special biologically active substances, The commercial
production of biomodels was practically limited to pure strains of experimental
animals, The discovery of reverse transcriptase in 1970 led to a mass commercial
production of the AMV virus in the U,S, as a source of reverse transcriptase,

and soon after, to the mass production of a whole series of various oncoviral
strains which literally resulted in an explosion of information in that area of
molecular biology.

In 1971, that is, a year before the official announcement about work in genetic
engineering, the commercial production of basic technological elements for these
experiments was already organized in the U,S, In the U.S. and Western Europe
specialized centers for the mass production of not only compounds such as insulin,
the growth hormone, interferon, industrial enzymes but also of separate genes for
basic research were set up, :

During the lasi two years, for example, there has been a sharp increase in the
production of biomodels, among them cell hybrids used in the production of certain
antibodies. The method of cultivating the B-lymphocyte antibody producer by !
joining it to a tumor cell enables scientists to select a specific cell clome

for the mass production of any given antibody. This method allows the production
of a practically unlimited range of experimental antibodies for immunology,
endocrinology and toxicology. According to several Western companies, the capital
investment required for the production of certain biomodel types pays for itself
five times faster than in the area of electronics. In the mass production of
biomodels like viruses, cell hybrids and individual genes, small specialized
companies are more effective and profitable since larger ones do not adjust readily
to the constantly changing requirements,

Molecular-biological research is supported in all remaining areas, including the
production of equipment designed to make research more effective.

TOR NAWRTATAT TIQwW NATV
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Our primary goal is to increase the effectiveness of molecular-bilological research
and we should explore and realize all of our potential in reaching this goal.

Let us now examine the current state and developmental potential of molecular
biology in the socialist countries,

- Today we can with all assurance say that in the past decade molecular-biological
research developed at a fast rate both quantitively and qualitively, Molecular
biology has reached a high level in the USSR based on its own traditions as well
as on the most promising international accomplishments and enjoys the support
of the CPSU Central Committee and the USSR Council of Ministecs, Molecular-
biological research in other brother countries, Bulgaria, Hungary, German Democratic
Republic, Poland and Czechoslovakia, has also had great successes and progress,

The results obtained in the fields of microbiology and genetics of microorganisms,
virology and oncovirology, immunology and immunogenetics, in membranology, in the
field of protein and nucleic acid biosynthesis and recently in recombinant DNA
techniques indicate a good preparation on the part of our scientific personnel,

an ability to resolve any problems which the development of molecular biology

poses in successful competition with scientific developments in capitalist countries.

But in addition to personnel, the successful development of molecular-biological
research requires a material base of its own production, Therefore we must, to
the extent that we are able and by mutual cooperation, find and develop everything

- that can contribute to the independent development of our molecular biology and
ensure our experimental and technological competitiveness in this area which will
facilitate a mutually agreeable exchange of technology and data with the capitalist
countries,

Molecular-biological experiments are of a very fundamental nature, Therefore

there is no doubt that in time we will have our own well organized and growing
material base in whose creation would have participated all of our countries,

We should immediately begin building this base, quickly and with initiative,
everyone to the best of his ability, Certain measures can be taken immediately,
and some already have been, for example, the mobilization of the internal resources
of our Academies. With relatively small capital expenditures it is possible to
make a decision about a bank for registering and safe-keeping special biological
materials,

- We have already acquired some experience in creating a common material base for

. molecular-biological research in our mutual support of the project om '""Reverse
transcription' (within the program of cooperation among the Academies of Sciences)
by the AMV virus, by the enzyme revertase, by desoxyribonucleotide triphosphates,
by oligo-inoculation (dT) and by special information molecules and in our mutual
support of the topic "Oncovirology and its molecular-biological agpects' (within
the framework of the CEMA program "Harmful new formations) by providing fetal
calf serum, several pieces of equipment and cell and virus models,

It is also possible now to take some measures to develop a common supply of
special enzymes to ccoperating countries, Many of our institutes independently
and often with no exchange of information are isolating, for example, restrictase

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

of various types and even of identical types. In particular, our institute has
isolated nine restrictases, seven of these independently and two in cooperation
with the Hungarian Academy of Sciences, An inventory of all restrictases isolated
in the course of our work will probably show that we already have most of the

80 currently known different types of restrictases. This holds true for the isola-
tion of other enzymes of DNA recombination and in general for special enzymes,

the production of which could be increased.

Analogous measures can also be taken in the area of cell models, including the
already existing original models of lymphocyte hybrids,

- In our opinion, the most purposeful and realistic way to ensure a reliable material
base for cooperative molecular-biological studies is to gradually proceed from

the level of separate themes which appear to be most promising to the development
of a common project on their basis, Such theues, as part of our program of multi-
lateral cooperation, should be identified and analyzed with a view to establishing
concrete tasks for the participating countries in the development of these themes,

Some effective coordination of the research on these themes should also be found.
The coordinating programs will have to change their function from simply registering
work to a level of actual coordination, The commission "Molecular Biology" should
know the technological requirements of individual themes as well as the potential

of the participating countries, in other words, the reserves in the area which can
be mobilized for the mutual supplying of project requirements, A supply service
could be organized at each base laboratory, This commission should also have a
general idea of all molecular-biological research and in particular a rating system
as to its relative importance.

Molecular biological research is by its nature already suited to integration,

On the other hand, integration in this area is for us the most effective way

of ensuring the successful continued development of molecular-biology. The
guarantee of its continued prograss is a real task of the Academy of Sciences of
the socialist countries,

COPYRIGHT: Izdatel'stvo '"Nauka', "Vestnik Akademii nauk SSSR", 1980
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UDC 591.524.1:591,177
SOME QUESTIONS OF THE THEORY OF SWIMMING OF FISHES AND DOLPHINS
Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 253, No 5, 1980 pp 1082-1085

[Article by Ye. V, Romanenko, Institute of Evolutionary Morphology and
Ecology of Animals imeni A. K, Severtsov, USSR Academy of Sciences]

[Text] 1In recent years there have been several attempts to create a mathe-
matical model of the swimming of fishes and dolphins, However, mainly

two dimensional problems have been examined [1,2], and this has permitted
only qualitatively examining the mechanisms of swimming and effects con-
nected with that process,

One of the most successful solutions of the spatial problem of the mechenism
of swimming of fishes was given by Academician of the Ukrainian Academy of
Sciences G. V. Logvinovich [3]. He examined the motion of a slender body in
the inertial coordinate system x,¥y,z, which moves in an unlimited liquid

, medium in the direction of the Ox axis. Figure 1 presents a diagram which
clarifies the formulation of the problem. The diagrem has been teken from
the work of G. V. Logvinovich, as have all the symbols: the abscissas of the
ends of the body X and X5 and, consequently, the length of the body L_ =

X, - %5, R(x) is the semi-major axis of an elliptical cross section of the

body, the value of dR/dx is small along the entire length of the body, and S
--the longitudinal curvilinear axis of the body--deviates little from the
axis of abscissas. Put as the basis of the theory is the concept of the
"permeable leyer," according to which the body, in passing through a certain
"permeable tayer," which is immobile in relation to a quiescent liquid, gen-
erates in it an almost plane crossg. current, similer to the flow of an ideal
liquid. A flux of pulses m'in flows in that case from the tail fin of the
slender body under consider +18n along the tangent to it. Here ¥ is the
virtual mass, equal to -n'pRz(xl), p is the density of the liquid,” V is the
velocity of the body, and v_ is the layer velocity normal to the curvilinear
axis of the body, determine& with the expression

_on on
U,.-s? - Va—;'

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

. ) FOR OFFICIAL USE ONLY

In such a formulation of the problem for the case of periodic change of

= swimming movements of a body G. V. Logvinovich obtained the following gen-
eral expressions for the thrust caused by encounters of pulses, suction
and kinetic energy remeining in the weake per unit of path of the teil fin:

3
n I= m(x)V(a" Va" ”at x=xy,
dm* x an a_n)’
2) P———f ax dx,

2 @) E—"‘(")(a"-va"> at  x=x.

Expression (1) is valid only for fishes swimming by the "eel" method, when
the amplitude of the wavy oscillations of the body is constant at all its
points. A very general expression for the thrust, one without the indicated

limitations, also was obtained by Academician G. V Logva.novmh [4] and has
the form:

- @ I-= xf (a—;‘ )3 [f"'(")<5{1‘ Vélxl)de

7”[7)

z, Figure 1. Dieggram explaining
the formilation of the problem.

The formulas obtained by G. V. Logvinovich permit estimating the hydro-
dynamic characteristics of fishes on the basis of experimentaly measured.
kinematic characteristics. Academician G. V. Logvinovich applied that
theory to describe only one particular case of the swimming of fishes by
the "eel" method. In reality not one fish species swims in that wey, al-
thoughin some species, eels in particular, the amplitude of oscillations
of the head in the process of swimming amounts to about 30-40 percent of
the amplitude of tail oscillations. In other fish species, however, and
also in dolphins, it is even less than that.

9
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There was an attempt to apply G. V. Logvinovich's theory to describe the
swimming of fishes by the "scombroid" method on the assumption of a linear
law of increase of amplitude of a locomotor wave during its propagation
from head to tail along the fish body [5]

) n=neisE(C XX
mEne=p S\ "7 [ /) where C = constent.

It can readily be shown, however, that representation of the shape of os-
cillations in such a form is incorrect, as it leads to a negative value of
the thrust under that conddtion V = C. Here C is the phase wave velocity.
To prove that statement, let us represent the shape of oscillations of a

- fish body in the form

) ©  n=nox)sinfer —kx; - )], where k = constant.

If we use expressions (2), (4) and (6) we obtain the sum of oscillations
of the thrust and suction averaged during the oscillation period for V = C
2 . an 2
M stp=-Em (x.)( °)

ax X=X,
We will consider in such case that at x = Xos o = 0.

From the noted fact follows the inevitable conclusion that in formula (6)
the value of k must be a function of the coordinate, and since k = /C,

- then the locomotor wave pnase velocity C must be a function of the coordin-
ate. Then the law of fish body deformation in the process of swimming must
have the following form

8) n=nelx)sin [wl - ‘:’(Cx_(?x;_ﬁ] .

The form of the wave phase velocity-coordinate relation is difficult to
predict, and so we will assume that it is approximately linear. As for the
shape of the functionn,(x), if one sterts from obvious experimental data

- which are reduced to the fact that the locomotor wave amplitude of a fish
or dolphin increases monotonically from head to tail, it can be approximated
by an exponent with a mininum number of undetermined parameters. Then the
law of fish or dolphin body deformation in the process of swimming can re-
presented definitively in the form

@ n=m Ko 1+ expla(Ga - L Isineot - rrat

Here "1 is the amplitude of tail oscillations, Kr is the ratio of the ampli-
tudes of head and tail oscillations, @ is the circular frequency, T is the
time, C_ is the value of the locomotor wave phase velocity in the region of
- the head. The values of h1s Kes ¥, b, ® and C, are unknown and must be

determined experimentally. The coefficient « can readily be expressed
through K_ from the boundary condition. Actually, the amplitude of tail
oscillations at x = x, mst be equal to1)l, that is, Kr -1+ = 1, whence
we have ¥ = In(2 - Kl

10
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By using expression (9) and the evident condition

(10) (11+1py=0 at v=c

1t would be possible to estimate the values of the most interesting para-
meters ¥ end b. However , the expression for the sum of the thrust and
suction proves to be exceptionally unwieldy and little suitable for numer-
ical calculations in that case. Still, such an estimate can be made if it
is recalled that the thrust is determined in accordance with expression (4)
by projecting on the Ox axis the pulse flowing from the tail fin in a unit
of time, and the pulse projection is determined in turn by projection on
the same axis of the liquid layer velocity normsl to the same axis

(3n _,0n\n
1) ""’_(BT-Vﬁ 3%

The equality to zero of the thrust at V = C is equivalent to equality to
zero of expression (11). Therefore to estimate the values of ¥ and b we
will make use of expression (11), equating it to zero under the conditions
V=Candx = % Here we will make two additional assumptions: firstly,
we will make the estimate at a point corresponding to the edge of the tail
X = X,). That assumption evidently is valid, since the thrust is accom-
pllshe& with the tail. Secondly, we will neglect suction, which according
to the data of [3,5] constitutes & very small portion of the total thrust.
To sum up, if we use expressions (9) and (11), we obtain

) Va’e’“,_t_.;_’[ 1 ][ 1 ]
S e ATry il L ey W

In the case of the swimming of dolphins, there is a clear connection between
the values of @ and V/LP

(13) w=2x(L,1V/L, +0,15).

In addition, observations of dolphins show that the value of K is about
0.25. If we take this and expression (13) into consideration, we obtain a
correlating connecting the values of ¥ and b with respect to bottlenose
dolphins 641 0.15

(149 7=, + L\ VL, VLpb.

The results of calculations according to formula (14) for the most typical
values of the relative felocity of a dolphin are given in Table 1.

What sort of correlation between § and b exists in the case of real swim-
ming of fishes and dolphins can be shown only by careful experiments on
animals,

I sincerely thank Academician G. V. Logvinovich, Doctor of Physical and

Mathematical Sciences K. A. Naugol'nykh end S. G. Pushkin for their interest
in the work and veluable comments.
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Table 1
bowt | vat ViLp=1 | vab viLp=2 | Bmt | vat r/Lp=t |y &t ViLp=2
0.05 2,30 217 03 388 3,65
0,1 2,99 2,81 04 3,98 3,74
0,2 3,62 340 1,0 5,64 s,31
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BOOK ON BIOLOGICAL BASES OF BEHAVIOR CONTROL OF FISH IN FLOWING WATER

Moscow BIOLOCICHESKIYE OSNOVY UPRAVLENIYA POVEDENIYEM RYB V POTOKE voDY
(Biological Bases of Behavioral Control of Fish in Flowing Water) in ‘
Russian 1980 signed to press 13 Apr 79 pp 2, 3-10, 317-319

[Annotation, Introduction and Table of Contents from book by Dmitriy
Sergeyevich Pavlov, 1,250 copies, 318 pages]

[Text] Patterns of fish behavior are examined on the basis of original ma~
terial: orientation, swimming speed, behavior in a rheogradient, downriver
and spawning migrations, behavior in some hydroengineering structures. Much
attention is devoted to the ecological study of rheoreaction. Basic stereo-
types are revealed of behavior of pelagic and bottom fish in flowing water.

The book is of interest for zoologists, ichthyologists, specialists engaged
in research on animal behavior and also for hydraulic engineers and person-
nel engaged in fishery.

Introduction

The development of the theory and methods of control of biological processes
constitutes one of the chief directions of biological research, The problem
of behavior control of animals is an important part of it. It concerns one
of the most ancient problems of concern to mankind, Nonetheless the scien-
tific bases of behavioral control are beginning to be established only now,
Their further development is of major importance to the rational utiliza—-
tion, reconstruction and conservation of the animal world.

Behavior is one of the most complex forms of manifestation of animals' vital
‘activity. As A.N. Severtsov has pointed out (1922), it is of extreme
biological importance, ensuring plasticity of animals in regard to rapid
environmental changes. For this reasonit is quite logical for research on
animal behavior to be included on an increasingly large scale at the present
time in the general complex of ecological-evolutionary problems,
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Mobility of the physical medium of habitation (air and water, to a lesser
degree ground) is a factor acting on the duration of all evolution of ani-
mal and vegetable organisms. In the animal world, this factor is of espe-
cially great importance for aqueous inhabitants, many of them spend their
entire life in flowing water, In regard to the water environment, animals
have developed an adaptation pertaining to different aspects of their wvital
activity. These adaptations are manifested both in animals' structure and
in their functions, including behavior. The special features of fish in
flowing water constitute an important side of their biology.

The purpose of the given work lies in the development of the biological
bases of behavioral control of fish in flowing water. Such a formulation
of the questions provides first of all for the study of the basic laws of
this behavior and then determination of the possibilities and methods of
control.

The pertinence of the subject of research is connected principally with one
of the most important problems of contemporaneity--the problem of "man and
the biosphere." Water bodies as one of the elerents of the biosphere are
increasingly becoming subject to the influence of man's activity. As a re-
sult of the construction of dams and withdrawal of water for irrigation and
other purposes, conditions of currents have sharply changed in many internal
water bodies. Conditions have correspondingly changed for the manifestation

- of behavioral adaptations of fish comnected with life in flowing water, par-
ticularly spawning and downriver migrationms. Preservation of natural repro-
duction of many species of fish in these water bodies would be impossible
without the development of scientific bases of behavioral control of fish

- in flowing water and the practical implementation of the proper measures.

- At the same time, the importance of investigation of the basic laws of be-
havior of fish in flowing water is determined by the necessity of under-
standing the role of behavior in the system of their adaptation first of
all to dwelling in a mobile environment. This promotes a deeper examina-
tion of the different aspects of the ecology of fish, especially thelir
migrations.

The complexity and many-sidedness of the phenomenon of behavior is respon-
sible for the fact that work connected with its study is conducted by repre—
sentatives of different specialties (physiologists, zoologists, psycholo—
gists, mathematicians, bionicists [bioniki] and others) and alonmg different
lines. The basic theses of the theory of behavior of animals were analyzed
and described by a number of authors (Promptov, 1940, 1956; Anokhin, 1945;
I, Pavlov, 1951; Voronin, 1957; Biryukov, 1958; Krushinskiy, 1960, 1972;
Slonim, 1965, 1967; Tinbergen, 1969; Shoven, 1972; Fabri, 1975; Khaynd,
1975; Lorenz, 1939; Tinbergen, 1955; and others). The objectives of our
work, connected with benhavioral study at the level of organisms and popula-
tions of a number of species, bring it close to the work of zoologists con-
ducted in regard to the ecological aspect. A comparable direction of re-
search appeared in the second half of the 19th century, undergoing

14

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

significant development in the first half of the 20th century in the works
of zoologists and ecologists (Panov, 1975; Novikov, 1975).
At the present time, it is becoming practically impossible to examine such
traditional problems of ecology ar feeding, reproduction, defense and ecol-
ogy of populations without an analysis of the beh.vior of animals (Nikol'-
skiy, 1961; Naumov, 1963; Makfed'yen, 1965; Odum, 1975; and others). A
number of researchers consider the study of the behavior of animals in the
ecological aspect as one tasks of ethology (Fabri, 1975; Novikov, 1975;
Panov, 1975; and others). B.P, Manteyfel' (1970a, 1974) takes this divi-
sion (f sclence of behavior and proposes to call it "the ecology of animal
behavior" (p 13).

Researches on behavior in its ecological aspect are being developed increas-
ingly in contemporary ichthyology. These works are conducted inseparably
from the study of reception of fish. A general characterization

of works on this plane has been given by B.P. Manteyfel' (1967, 1970b).
Detailed information on individual reactions and receptor systmes of fish
(school reactions, light reaction, hydrostatic reactions, optomotor reac~
tion, swimming speeds, learning, migrations, vision, hearing, organs of the
lateral 1line [bokovaya liniya], chemical reception, electrical reception
and others) can be found in summarizing works of Russian and foreign authors
(Baburina, 1972; Barannikova, 1975; Girsa, 1970; Disler, 1960; Disler, Smir-
nov, 1974; Zusser, 1971; Leshcheva, 1974; Malyukina, 1955; Malyukina et al.,
1969, 1974; Pavleov, 1970a; Pavlov, Saburenkov, 1974; Podlubnyy, 1971; Prazd-
nikova, 1970; Protasov, 1965, 1968a, b, 1972; Pushkov, 1954; Radakov, 1972;
Flerov, 1962; Tsvetkov, 1969, 1974; Blaxter, 1969, Brown, 19.7; Dijkgraaf,
1933, 1962; Harden Jones, 1968; Hasler, 1966; Hoar, 1951, 1953; Fage, Fon-
taine, 1958; Teichmann, 1962; and others). It may be said with confidence
that behavioral research occupies an increasingly important place in fish
ecology. But, despite the long history of such research, the behavior of
fish in flowing water up to the present time has hardly been subjected to
special study. At the same time, it is impossible to understand many of
the features of fish ecology in flowing water bodies: migrations, distrib-
ution, feeding, reproduction, defense against enemies, dally and seasonal
rhythms, dynamics of populations and so on., We therefore hope that the
study of the basic laws of fish behavior in flowing water, representing a
new direction in the study of fish ecology, will contribute to a deeper
understanding of different aspects of their life.

As shown schematically (Figure 1), the problem of fish behavior in flowing
water is connected not only with ecology but also with other scientific
disciplines: physiology, especially with the study of orientation and
locomotion in flowing water; morphology (for example, with the study of the
role of the bodily form of fish in maintenance in flowing water); zoo-
geography in connection with the dispersion of fish and varying composition
of ichthyocenoses depending on the speed of the current in the water body;
with hydraulics and hydroengineering, This problem finds a broad outlet

in fishery practice.

Turning to the concrete content of the work, it should be emphasized that
a basic behavioral reaction of fish connected with dwelling in flowing
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water, as in the case of many other aquatic animals, is rheoreactions. It
is of an inborn character and consists of the fact that animals in flowing
water move as a rule against the current. Such movement keeps them from be-
ing swept down by the current. All other features of behavior in flowirg
water develop against the background of this specific reactions. For this
reason rheoreaction does not just have a specific meaning but actually 1is

- the chief reaction of the organism in flowing water, reflecting the essence
of behavioral adaptations to flowing water. It should be noted in this
connection that the basic theoretical thesis of this work are principally
based on actual material characterizing this reaction. We examine the rheo-
reaction systematically beginning with composite elements and elementary
forms of the manifestation of its significance in such complex forms of be-
havior as migrationms.

The rheoreaction is displayed in representatives of different classes o
aquatic animals, beginning with the infusoria and ending with amphibians

- (Stahl, 1884; Dewitz, 1899; Verworn, 1899; Lyon, 1904; Prosser, Braum, 1967;

: Pavlov, 1972; Arnold, 1974; and others). The innate character of the rheo-
reaction in fish, as in other aquatic animals, was emphasized by E. Lyon
(1904) , who called it rheotropism. Subsequently, a number of authors have
more frequently designated this reaction as rheotaxis (Fraenkel, Gunn, 1940,
1961; Puchkov, 1954; Harden Jomes, 1968; Shoven, 1972; and others). But
the occurrence of this reaction of fish to a current as pointed out by
Arnold (1974) exceeds the meaning of such narrow terms as tropism and tax-
1is constitutes a significantly broader biological phenomenon. The theory
of tropisms and taxes on the whole possesses a mechanical character and
does not disclose the biological significance of the behavioral reactions
of an organism, putting taxes into the rank of causes of the phenomenon.
Criticism of use of the theory of constrained movements was given in a
monograph by R. Shoven (1972) and, with respect to fish, in the works of
S.G. Zusser (1953, 1971) and B.P. Manteyfel' (1959, 1960, 1961). 1In the

- belief that the behavior of fish in flowing water should be considered as a

complex behavioral reaction, we proposed (Pavlov, 1966a, 1970a) to desig-

nate it as a reaction to a current--a rheoreaction.

The number of special works dealing with the rheoreaction and behavior of
fish in flowing water is not great (Lyom, 1904; Schiemenz, 1927; Dijkgraaf,
1933; Gray, 1937; Martinsen, 1937, 1940; Aslanova, 1952; Harden Jones,
1963a-c, 1968; Pavlov, 1965, 1966a-c; 1970a, b; Arnold, 1969-1974). Many
authors did not adhere to anv sort of plan providing for the systematic
study of the problem of fish behavior in flowing water in general but stud-
ied only its individual features. A part of the information is scattered
in different works bearing no direct relation to this theme of research.
Only three works are of a survey character; in them, a number of aspects of
fish behavior are examined rather fully (Harden Jones, 1968; Pavlov, 1970a;
Arnold, 1974).

In the manifestation of the rheoreaction, two aspects of the phenomenon

should be differentiated: orientation and movement (locomotion in flowing
water, These two components correspond to the participation of two systems
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Figure 1. Principal Connections of the Problem of Fish Behavior in Flowing
Water to Different Branches of Science and Practice,
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of the organisms--receptor and effector--in its realization as in many other
behavioral reactions. The researchers when examining the rheoreaction paid
the most attentiom to the investigation of mechanisms of orientation. At
the same time, it is necessary to emphasize the basic importance of E. Lyon's
work (1904); ne showed that the orientation of fish in flowing water occurs
on tie bases of stationary reference points, ‘basically with the ald of
vision and touch. Ecological analysis of the movement of fish in flowing
water was carried out to & significantly lesser extent; the same was true

- of analysis of the dynamics of behavior in connection with the influence of
various abiotic and biotic factors. The question of fish behavior under
rheogradient conditions remained practically wstudied, All these features
of behavior in flowing water were experimentally investigated by us and are
reflected in pertinent chapters of the work.

S The rheoreaction, compensating for drifting of the animals caused by the
current, contributes to preservation of the region of theilr habitation. At
the same time, it is known that the 1ives of many fish are connected not
only to the retention of a specific region of habitation but also to the
use of favorable conditions throughout the entire area of the species. This
occurs because of fish migrations in a water body with the current and
against it (denatant and contranatant migrations). Harden Jones (1968),
summarizing a tremendous body of material on fish migrations, showed that,
as a rule, migration routes are determined by the character of currents in
= a water body. Therefore, when speaking of the fundamental laws of fish
behavior in flowing water, it is necessary to pay due attention to such a
complex phenomenon in their life as migrationm. It would be no exaggeration
to say that the creation of the theory of animal migrations is one of the
most important tasks of modern biology. This work examines first and fore-
most the special features of the migrational behavior of fish connected
with motility of water, particularly the role of the rheoreaction as a re-=
action determining the specific character of behavior in flowing water.
Special attention has been given to downriver [pokatnyye] migrations of
young fish whose existence it would appear at first glance is in seeming
contradiction to the existence of the rheoreaction. On the whole research
on the behavior of fish in flowing water during the period of thelr migra-
. tions makes it possible to understand what takes place to the adaptation of
figh to their habitat under the concrete conditions of the water body.

We thus consider that the fundamental laws of fish behavior in flowing
water are first of all the laws of rheoreaction and migrational behavior.
These features of fish ecology in our view constitute the basis of this
phenomenon, the study of which makes it pogsible to understand the role of
behavior in the system of adaptations of a species to the mobility of the
water environment and creates a biological basis for prediction and control
of fish behavior in flowing water,

Until recently hydraulic engineers were more interested than biologists in
the problem of fish behavior in flowing water. This was connected with the

need of creating devices for allowing fish to pass over dams (fish-passing
structures [rybopropusknyye sooruzheniya]--RPS) and for protecting fish
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against being caught in structures withdraving water from a water bodyl
(fish-protecting devices [rybozashchitnyye ustroystva)--RZU). The employ-
ment of these devices has a long history (the RPS--300 years, the RZU-almost
60 years). But their development proceeded mostly empirically, by the methcd
of trial and error (Clay, 1961; Burms, 1966; Bol'snov, 1967; Malevanchik,
1973a). A large number of structures was created, but for the great major-
ity of them no biological bases exist for the possibilities of their use

and conditions of work. As a result, for example, of 18 RPS built in our
country, only six are operating; at the same time, it has been planned to
erect something like 20 different structures (Malevanchik 1973b). The
problem of the RZU also demands solution. More young are destroyed in
water-gathering structures than are grown by all of the country's fish~
breeding eriterprises. Such a situation attests to the pressing need of
developing biological bases for the use of these structures; first of all

an elucidation is required of the basic laws of fish behavior in flowing
water,

Since this work has an ecological character, our task in the study of fish
behavior in flowing water consisted not so much of the study of the mech-
anisms of this behavior as in its comparative study in fish of different
ecologies or in in individual species of fish in ontogenesis and depending
on different abiotic and biotic factors. Such an approach made it possible
to disclose the concrete adaptive meaning of fish behavior in flowing water.
The object of our study were first of all fresh-water fishes and fishes
semi-passing and passing through, the significance of currents in whose
lives is particularly great. In connection with hydroengineering construc-
tion, the anthropogenic effect on the condition of the habitation of these
fishes was most strong. For this reason the development of the biological
bases of behavioral control of particularly these fishes is of primary im
portance. Comparative data were obtained for sea-dwelling fishes and
fishes of slow-flowing (stationary) water bodies.

The work contains an introduction, nine chapters, a conclusion and deduc-
tions. Chapter I presents research procedures, including a description of
experimental conditions and points out a volume of factual material., Chap-
- ters II-VIII describe the results of our own researches. The logic of the
organization of the work is such that this exposition is found to consist
of three parts. First, experimental material is given on the special fea-
tures of manifestation of the rheoreaction (Chapters II-V), then the mate-
rial of field researches on fish behavior in flowing water at the time of
spawning and especlally downriver migrations (Chapters VI-VII); next (Chap-
ter VIII) there is material on fish behavior in flowing water and the pos-
gsibilities of their control under conditions of hydroengineering construc-
tion. Chapter IX does not contain factual material and is based on the con-
clusions of the preceding chapters. Conclusions are made in it on the

1. These structures in the practice of hydroengineering construction are
called water-intake: pumping stations, natural-flow irrigation canals
and others.
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significance of the special features of fish behavior in the general com=
plex of adaptaticns providing for the existence of a species in a mobile
water environment. In conclusion, the main principles of behavioral con-
trol of fish in flowing water are indicated.

The foundation of our work consists of material collected by us from 1962 to
1976 at the Institute of Evolutionary Morphology and Ecology of Animals ime-
ni A.N. Severtsov of the USSR Academy of Sciences in the ichthyology (1962-
1967) headed by Corresponding Member of the USSR Academy of Sciences G.V.
Nikol'skiy and in the laboratory of behavior of lower vertebrates (1967-1976)
headed by Professor B.P. Manteyfel'. I express my deep gratitude to the
heads and collectives of colleagues of these laboratories, who have been
very helpful in the work, especlally Professor B.P. Manteyfel", who has
been since 1957 my constant sclentific supervisor and consultant. 1 express
deep gratitude to D.V. Radakov, 1.I. Girsa and T.S. Leshcheva whose advice
I have made use of throughout the entire work. I sincerely thank all the
colleagues of the group headed by me with whome I conducted researches over
the course of the past five years: A.M. Pakhorukov, N.P. Nekrasov, L.G.
Shtaf, G.N. Kuragina and others. I take this occasion to express my deep
gratitude to all the participants of the researches conducted by me: Yu,N.
Sbikina, Ye.N. Saburenkova, A.Ye. Vashchinnikova and others mentioned in
the work and also all the organizations (Astrakhan' State Preserve-—AGZ;
Glavrybvod [expansion not given]; Institute of the Biology of Inland Waters
——IBVV of the USSR Academy of Sciences; All-Union Association of Soyuzpro-
yekt; Gidroyekt and others) that have provided me with assistance and sup~
port in its accomplishment,
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UDC: 578.087.1
APPLIED MATHEMATICS IN BIOLOGY

- Moscow PRIKLADNAYA MATEMATIKA V BIOLOGII (Applied Mathematics in Biology)
in Russian 1979 signed to press 30 Oct 79 pp 5-6, 152

[Foreword and table of contents from book edited by Prof N. A. Plokhinskiy,
Izdatel 'stvo Moskovskogo Universiteta, 2730 copies, 152 pages]

[Text] The commission for application of mathematics to biology of the
Moscow Society of Naturalists (MOIP) is publishing its fifth collection,
which is dedicated to Aleksandr Aleksandrovich Lyubishchev. The collection
begins with a brief article about A. A. Lyubishchev and a list of his works.
It also contains an article by A. A. Lyubishchev, "Application of Mathe-
matical Statistics to Practical Systematics," the shorthand notes of

which were read at the First Conference on Use of Mathematics in Biology

at Leningrad State University, in 1958, but it was mnever published in its
eaitrety. The article is of great methodological interest with regard to
comparative analysis of mathematical methods that could be used in problems
of numerical taxomomy. It is timely, even 20 years after it was written,
for systematician-biologists. )

- The collection continues with the cycle of four articles by N. A.
Plokhinskiy and a group of his colleagues, which deals with pressing prob-
lems of mathemtical modeling of short-range homing models: estimation of
error of bird orientation in short-range homing, consideration of the
effect of distance on speed of return of four bird species, effect of wind
velocity on return of homing pigeons and a number of other parameters in

- the construction of homing models.

Two articles on botany, "Comparison of Flora According to Species Composi-
tion" by G. N. Zaytsev and "Use of Diallele Crosses in Pea Breeding" by

S. I. Agarkova et al., deal with the pressing problem of finding diagnostic
rules for evaluating the species diversity of flora and identification of
diagnostically reliable breedings characters of the pea. In these studies,
various digital procedures and statistical methods were used to assess the
reliability of the selected characters and algorithms of such selection.

The results of a search for a proper model of software suitable for the
description of both local (intracellular) and global (intercellular)
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recovery of cells after exposure to radiation are submitted in the extensive
article of G. Yu. Dankov, "Mathematical Model of Postradiation Recovery in
Radiobiology."

The collection ends with three articles on methodological aspects of con~

structing diagnostic problems: "Use of Partial Set of Symptoms in

Discriminant Diagnostics' by V. Yu. Urbakh and two articles by B. S.
- Shornikov, "Systemic~Classification Diagnostic Problem in Biomedical
Research' and "Discriminant-Classification Analysis of Species Diversity
of Diatoms." The author of these two articles expounds the conception
of the systems~classification diagnostic problem and its main logical-
probabilistic and statistical parameters of construction, analysis and
generalization of such problems. Digital examples of solving such prob-
lems in medicine and biology are given.

The commission for application of mathematics in biology is hopeful that
there will be a positive response among physicians, biologists and spe-
cialists in biometrics to this collection, and it will be grateful for
critical comments and wishes, to be addressed to 103009, Moscow, K-9,
Gertsen Street 6.

Contents

Foreword 5
Aleksandr Aleksandrovich Lyubishchev 7
Lyubishchev, A. A. "Application of Mathematical Statistics to

Practical Systematics" 12
Plokhinskiy, N. A.; Markelova, I. O.; Levikov, A. B.; and Sakayan,

A. R, "Mathematical Model of Pigeon Homing" 29
Plokhinskiy, N. A., and Suprun, L. V. "Mistakes in Bird Orientation

in Short-Range Homing" 34
Suprun, L. V. "Effect of Distance on Speed of Return of Four

Bird Species in Short-Range Homing Experiments" 47
Levikov, A. B. "Effect of Wind on Flight of Homing Pigeons" - 57

Zaytsev, G. N. "Comparison of Flora According to Species Composition" 66

Agarkova, S. N.; Makagonov, Ye. I.; and Varlakhov, M. D. "Use of

Diallele Crosses in Pea Breeding' : + 70
Dankov, G. Yu. "Mathematical Model of Postradiation Recovery Processes
in Radiobiology" 79
Urbakh, V, Yu. "Use of Incomplete Set of Symptoms in Discriminant
Analysis" 108
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Shornikov, B. S. "Systemic-Classification Diagnostic Problem in
Biomedical Research' 117

Shornikov, B. S., and Larina, T. V. "Discriminant-Classification
Analysis of Species Diversity of Diatoms in the Floristic
Description of the Floodplan Portion of the Oka River" 142
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ADVANCED MEDICAL TECHNOLOGY

UDC 62-50
MATHEMATICAL DESCRIPTIONS OF CARDIAC RIOELECTRICAL ACTIVITY

Moscow ELEKTRICHESKIY GENERATOR SERDTSA in Russian 1980 signed to press 11 Jan 80
PP 2, 3-4, 371

[Annotation, author's preface and table of contents from the book "The Heart as
an Electrical Genmerator" by Leonid Ivanovich Titomir, Izdatel'stvo "Nauka,"
Moscow, 1980, 1450 copies, 372 pp]

[Text] The book deals with the biophysical substantiation of electrocardiographic
measurements, Present-day concepts about the electrical processes in the heart
and the electrical field generated by them in the bodies of man and animals are
considered, An examination is made of mathematical modeling of the heart as an
electrical generator, from the cellular level to the level of the heart as a com-
plete unit, and a comparative analysis is made of various models from the viewpoint
of the information they contain about the electrophysiological status of the

heart,

The book is intended for specialists in theoretical and experimental electro-
cardiography, the biophysics of the heart, the modeling of biological systems and
the automation of electrocardiographic diagnosis.

This book was conceived as a biophysical introduction to present-day electro-
cardiology, 1Its aims are a systematized exposition of present-day data on the
origin of the heart's electrical field, whose potential is measured during electro-
cardiographic investigations, and an examination of methods used for a quantitative
description of the heart as the generator of its electrical field, The equations
of classical electrodynamics for steady-state curremnts in a volume conductor

are used as adequate mathematical relationships for this description, and they are
presented in a form enabling them to be used directly for solving electrocar-
diological problems,

In the discussion of the origin of the heart's electrical field, three key aspects
are considered in sequence: the properties of individual cells, fibers, and small
sections of cardiac tissue as elementary bioelectrical generators; the formation

of the combined cardiac generator from the elementary generators; and the effect

of the body's inhomogeneity as a conductor of the heart's electrical field, Much
attention is given to the results of mathematical, physical, and biological modeling
of electrocardiological phenomena, from the cellular level to the level of the
entire organ.
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It should be emphasized that the main subject of the study is precisely the extra-
cellular electrical field, that is, the field existing in the space on the outer
surface of the membrane of excited cells, Accordingly, intramembrane electrical
processes at the molecular level serving in fact as the primary source for this
field are not dealt with here in detaill; they are presented only as genmerally
recognized phenomenological models which, however, make it possible to explain
satisfactorily the electrical manifestations of very many anatomic and physiologic
changes in the heart,

Undoubtedly the most important practical problem in electrocardiology is diagnosis
of the cardiac status and cardiac disease, In actual conditions, not only elec-
trical potentials but other physical manifestations of excited heart muscle are
used for diagnosis, along with a multiplicity of different objective data about
the status of the body and various observations of a '"qualitative' nature.
Analysis of this information and the diagnostic conclusion usually depend on both
objective and subjective factors, Im the book, however, the diagnostic problem
is considered in a narrow sense: it is discussed rather only at one stage of its
resolution, based directly on electrical measurements and lending itself to for-
malization with the aid of the relationships of electrodynamics. It consists of
determining the quantitative characteristics of the heart as a generator of elec-
tricity from changes in the electrical field on the surface of the body., At the
same time, stress is laid on an important trend that is raising electrocardiological
diagnosis to a higher level, namely the desire to make maximum possible use of
- information about the heart as a generator of electricity accessible to measure-
ment by noninvasive methods on the surface of the body, This trend is finding
expression in the development of methods for measuring potential distribution
across the entire body surface and mathematical analysis of this distribution
using computers,

The author hopes that the book will help in a more profound biophysical inter-
pretation of electrocardiological data and ir the development of new approaches to
diagnosis of the scatus ot the heart and cardiac disease on the basis of ~nalysis
of the heart's electrical field,

(Signed) L, I, Titomir,
CONTENTS
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APPLICATIONS OF FOCUSED ULTRASOUND

Leningrad FOKUSIROVANNYY UL'TRAZVUK V FIZIOLOGII I MEDITSINE in Russian 1980
p 2, 3-5, 197-198

[Annotation, introduction, and table of contents from book '"Focused Ultrasound
- in Physiology and Medicine," by L. R. Gavrilov and Ye., M. Tsirul'nikov, Institute
- of Evolutionary Physiology and Biochemistry, imeni I. M. Sechenov, 'Nauka," Lenin-
grad, 179 pages]

[Text] This book summarizes the data that have been amassed on the use of focused
ultrasound for local action on the surface and deep structures of the body and
examines the physical principles of the use of focused ultrasound in physiology
and clinical practice, together with the factors responsible for its biological
action, Various aspects of the ultrasonic destruction of deep cerebral structures
and other biological tissues are discussed and it is shown that surface and deep

- peripheral receptor structures can be stimulated. The results of exposure of tumors,
ocular structures, and the auditory labyrinth to ultrasound are described, New
data obtained with the aid of focused ultrasound on the physiology of the tactile,
temperature, pain, and acoustic sensory systems are presented, There is a dis-
cussion of the feasibility of using this techmique in neurology, surgery, oncology,
and ophthamology, for diagnosis of auditory disorders, and for development of
auditory prostheses,

Introduction

Ultrasonic methods have come into wide use in the most diverse areas of physiology
and medicine over the past few decades. A number of surveys have been published
that give detailed consideration to the use of ultrasound for inducing various
effects in biological systems (Beier and Doerner, 1954; Bergmann, 1954; Matauschek,
1957 ; Kelly, 1957, 1965; Wells, 1970; Filipczynsky, 1972; White, 1972, 1976;
Kikuchi, 1973; Erikson et al,, 1974). Ultrasound is extensively employed in the
treatment of various diseases and therapeutic ultrasound equipment has long been

a fixture both in major institutions and in the polyclinic network (Bogdanovich,
1967 ; Speranskiy and Rokityanskiy, 1970; Marmur, 1974; Tsyganov et al,, 1978),
Ultrasonic diagnosis of damage to organs and tissues is conjoined with x-ray and
other diagnostic methods and has in some cases surpassed and replaced them, For
example, ultrasonic methods permit measurement of the blood flow rate in the cardiac
cavities and blood vessels, determination of the localization of tumors and other
pathological foci in the body, and visualization of various deep-seated parts of
the body (Grossman et al,, 1966; Wells, 1969, 1972, 1977; Fridman, 1973; Vlieger
et al,, 1974; King, 1974; Hussey, 1975; McDicken, 1976.)
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Ultrasonic methods have proved useful in biochemical and biophysical research,
where they are used to study the properties of organic substances and the functions
of different structures in the living cell and the intact organism (Ackerman,

%962; El'piner, 1963, 1973; Reid and Sikov, 1972; Chirkin et al,, 1977). One
lnnovative new field is the ultrasonic dissection and union of biological tissues
(Petrovskiy et al,, 1972; Polyakov et al,, 1973, and others).

?hese publications examined the applications in biology and medicine of unfocused,
l.e., plane and divergent, ultrasonic waves, Very little mention is made of
focused ultrasound in the extemsive literature, This is probably because reliable,
¢onvenient focusing radiators have only appeared comparatively recently and, most
importantly, it is only lately that the similarities and differences in the bio-

logical effects produced by the use of plane and focused ultrasonic waves have
become clearer,

Focusing of ultrasound, like that of light, is achieved by use of devices such

as lenses or radiators with curved surfaces, Since the ultrasound intensity at

the focus is far greater than that at the radiator surface and the degree of

~ attenuation in tissue is comparatively small, it is possible to exert a localized
action on selected deep parts of the body without significantly affecting sur-
Tounding tissues, Investigations initiated in the 1950s and 1960s indicate that
lesions of definite size and shape can be produced with high precision and good
reproducibility by means of focused ultrasound (Fry et al,, 1954, 1958a; Astroem
et al,, 1961; Lele, 1967). The results of animal studies have found clinical
application (Meyers et al,, 1959, 1960; Hickey et al., 1961; Fry, 1965a).

Since the 1960s, attampts have been made to use ultrasound to stimulate receptor
and neural structures without inflicting damage on adjoining tissues (Makarov

et al,, 1964; Sagalovich, 1965), The impetus to further research in this area

was provided by V., A, Tsukerman's notion (1969) that it would be expedient to
attempt to destroy deep cerebral structures with convergent ultrasonic waves, which
Would eliminate the need for use of electrodes and for preliminary surgery to
Provide access to these structures.

As a result of the cooperation brought about by Tsukerman between specialists in
the physiology of the nervous system and sense organs (G. V. Gershuni, O, B,

I1'inskiy, Ye, M. Tsirul'nikov, and others) and acoustic physicists speclalizing
in ultrasonics (M. G, Sirotyuk, L, R, Gavrilov, and others), a systematic search

was undertaken for structures sensitive to the stimulatory action of focused
ultrasound,

Attempts to stimulate the conductive and central neural structures of vertebrates
and man failed to give positive results but nevertheless were successful with
respect to the peripheral receptor apparatus, The receptors of different sensory
Systems (tactile, temperature, pain, and auditory) were found to be stimulated

by ultrasound, An electrodeless and nonsurgical method for stimulation of surface
and (of particular importance) deep receptor structures thus made its appearance.
Some of the results of this research collected in the joint monograph "Reception
and Focused Ultrasound," which was published in 1976,
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- One of the purposes of the present book is to describe subsequent investigations
in this area and to examine the results of the application of focused ultrasound
to other fields, particularly the destruction of deep-seated tissues, echo location
of ultrasonic lesions, study of functional neural connections, and so forth, There
have been few publications on these topics and they are often difficult to find.
Moreover, the authors are interested in bringing new efforts to bear on work with
focused ultrasound and in facilitating the practical utilization of research
results in physiological investigations and clinical practice.

The present volume discusses the physical and theoretical principles of the use
of focused ultrasound for acting upon biological systems, examines the causes
of its physiological action, generalizes the results of investigations directed
3 at establishing the feasibility of ultrasonic destruction of deep structures without
concomitant effects in the tissues surrounding the destruction focus, and dis-
cusses the possibility of using ultrasound to stimulate the neural structures of
the somatosensory system and to provide auditory information, as well as a number
of other topics, The need for properly grounded selection of irradiation regimes
is emphasized,

The research in which the present authors participated was conducted at the In-
stitute of Evolutionary Physiology and Biochemistry imeni I. M. Sechenov (USSR
Academy of Sciences), the Imstitute of Physiology imeni I. P, Pavlov (USSR Academy
of Sciences), the Institute of the Brain (USSR Academy of Medical Sciences), the
Central Design Bureau of the USSR Academy of Medical Sciences, the Moscow Scientific-
Research Institute ! Ophthalmic Diseases imeni Helmholtz, the Leningrad Scientifie-
Research Institute for Diseases of the Ear, Throat, and Nose and Speech Disorders,
the lst Leningrad Medical Institute imeni I, P, Pavlov, and 2 number of other
institutions, Physical and theoretical support for most of these investigations

was provided by the Acoustics Institute imeni Academician N, N, Andreyev (USSR
Academy of Sciences).

The authors have dealt at greater length with the investigations in which they
participated; the reader will find references to the specialized literature,
where other topics are explored in greater detail, Certain inferences and con-
clusions drawn from the results of comparatively recent studies are given for the
first time here,

The authors wish to thank G. V. Gershuni and B, Ye, Mikhaleva for their helpful
advice and comments during preparation of the manuscript for publication and to
express their deep gratitude to all with whom they have worked, whose advice,
assistance, and direct participation are reflected in this book,
A pioneering publication of this sort may contain errors that are the authors'
fault or that have arisen as a consequence of the fact that there are a number of
unresolved and disputed questions in the research areas considered. All comments
and suggestions will be gratefully received,
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MONOGRAPH ANALYZES CRYOGENIC PRESERVATIVES
Kiev KRIOKONSERVANTY in Russian 1979 pp 2, 3-4, 198

[Annotation, Introduction, and Table of Contents from book "Cryogenic
Preservatives," by A, M, Belous, M, I, Shrago, and N. 8, Pushchkar',
Izdatel'stvo "Naukova dumka", 1,000 copies, 200 pages]

[Text] Annotation

This monograph examines the physicochemical, biological, and toxicopharmaco-
logical properties of polyvinylpyrrolidone, dextran, oxyethyl derivatives

of multiatomic alcohols, starch, and other cryprotective substances. The
unique features of interaction of cryprotectors with water molecules, some
inorganic components of the medium, biomacromolecules, cells, and tissues
are demonstrated. Use of cryogenic preservatives for low-temperature pre-
servation of biological objects is described.

This book is intended for biologists, physicians, and other specialists in
cryobiology and cryogenic medicine.

Fifty-seven figures, 62 tables, bibliography pages 167-197.

Introduction

The problem of temporary, reversible cessation of life processes enjoyed
real resolution in the era of the scientific-technical revolution in the
second half of the 20th century: Artificial conditions were discovered in
which cells, human tissues, and other objects could be stored in frozen,
viable state for periods of time significantly exceeding their physiological
life. The mechanisms of cryogenic protection were analyzed, and cryopro-—
tectors preventing damage to biological structures exposed to extreme cold
were discovered. A vast literature describing the properties of individual
cryoprotectors-- dimethyl sulfoxide, and polyethylene oxide-~-is
devoted to cryoprotectors.

The previous book written by this author collective representing the Ukrainian
SSR Academy of Sciences Institute of Problems in Cryogenic Biology and
Medicine--"Krioprotektory" [Cryoprotectors]--described the cryoprotectors
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indicated above, their chemical, physicochemical, biological, and toxico-
pharmacological properties, and their effectiveness as cryogenic protectors.
‘This monograph continues the presentation of similar information on other
cryoprotectors—--polyvinylpyrrolidone, dextran, and hexethyl starch repre-
senting a group of substances that do not penetrate into the cell. Interest
in extracellular cryoprotectors is not waning, since they may be used as a
basis for creating cryoprotective media that need not be removed from thawed
cellular suspension. All of these problems deserve further study.

A large section of the book is devoted to a description of new cryoprotectors
created by oxyethylation of polyols--glycerin and pentaerythritol. It is
demonstrated that similarly as with polyethylene oxide, oligomers of this
series also have cryoprotective activity in relation to blood cells, brain
cells, and the cells of other organs. A dependence between the nature of
cryoprotective action and the molecular mass of the polymer, which determines
its physicochemical properties, is also revealed. Thus one of the ways of
directed creation of cryoprotectors with prescribed physicochemical and
biological characteristics is shown.

Improvements in the methods of low-temperature preservation of biological
objects have proceeded along the lines of creating multicomponent media
containing--in addition to cryoprotectors--salts, carbohydrates, plasma
proteins, biologically active compounds, and so on. Such "cocktails" are
created to intensify the action of the cryoprotectors, to prevent their
possible side-effects upon living structures, and to facilitate repair
processes following stressful effects and restoration of function.

The book presents some basic recipes for cryoprotective media recommended

by domestic and foreign researchers for different cells and tissues stored

in frozen state; certain principles behind preparation of perfusion media

for hypothermic organ storage are illuminated. Inasmuch as hypothermic
perfusion of organs precedes their cryogenic presexvation, these problems

are examined as being preparatory to low-temperature cooling. The monograph
demonstrates the broadness of the problem of cryoprotectors and cryoprotective
media, its significance to further development of cryogenic biology, and the
need for attracting a broad range of different specialists to its resolution.

The authors make no claim that this is an exhaustive presentation of the
problems touched upon, and they hope that their description of these pro-
blems in this form will be of interest to cryobiologists, transfusion
specialists, transplantation specialists, and other specialists involved
with low-temperature preservation of biological objects.

Contents Page
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LASERS IN TRAUMATOLOGY AND ORTHOPEDICS

Kazan' LAZERY V TRAVMATOLOGII I ORTOPEDII in Russian 1978 signed to press 13 Jan 78
PP 3-4, 104

[Introduction and table of contents from book by U, Ya, Bogdanovich, M. G. Karimov,
and E, E, Krasnoshchekova, Izdatel'stvo Kazanskogo universiteta, 3630 copies,
104 pages]

[Text] The prospects for further progress in medicine in many ways are related
with the use of the latest achievements in science and technology.

A dramatic example of this is, in particular, the successful application of lasers,
developed on the basis of the vigorously developing quantum electronics, in
medicine,

Gas lasers, and in particular, helium-neon lasers, are of special interest for
traumatology and orthopedics,

Low-power helium-neon lasers with a wavelength 6328 A are capable of operating
in the continuous mode and their radiation in the red part of the visible spectrum
is essentially monochromatic and coherent,

Monochromatic red light has a strong effect on an organism, since the quanta of
red light are absorbed by the structural elements of tissue. Their energy poten-
tial and metabolism increase, Monochromatic red light alters the tone of vessels
and significantly effects penetration processes, cell division and differentiationm,
- which lead to the biotic action of helium-neon laser radiationm,

For practical medicine, studies concerning the application of laser light energy
for regulating biological processes in a living organism are especially important,

A great deal of data, suggesting that monochromatic red helium-neon laser light
acts as a biological stimulator, increasing the regenerative capability of tissues,
has accumulated, \

However, there is as yet little data concerning the therapeutic effect of laser

- radiation and the possibility of using such radiation im practical medicine., The
existing evidence is not completely convincing, The mechanism for the possible
general and local action of laser radiation on an organism is unclear and the
possible complications and contraindications to laser therapy have not been studied.
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This monograph presents the results of experimental and clinical studies of the
action of low-power continuous laser radiation on a living organism carried out
by the authors in the laboratories and clinics of the Kazan' Scientific-Research
Institute of Traumatology and Orthopedics,

The action of laser radiation on regeneration processes in skin-facial wounds,
healing of fractures of long tubular bones and on the tissues in joints were studied
with the help of the most modern research methods, in particular, such methods

as the determination of the ionization of the side groups of proteins in the
regenerating wound and the method of nuclear magnetic resonance, which permits
studying the fine structure and molecular motion in matter and provides information
concerning the processes on an atomic level,

The morphofunctional and histochemical characteristics of the changes that occur
in skin and the underlying tissues under the action of a helium-neon laser are
described by the director of the pathomorphological laboratory, E. M, Sokolova,

The clinical experience in using a low-power continuous laser for treating more

than 600 patients with injuries to and diseases of the skeletal-muscular system

is generalized with the help of the director of the center for laser therapy

Candidate in Medical Sciences A, I, Gordeyeva, senior scientific staff members
- T. P. Rozovskaya and R, A, Rabkova,

The results of our own studies are prefaced by information concerning the use of
lasers, in particular, low-energy helium-neon lasers, in other areas of biology
and medicine,

We hope that our modest efforts will be useful to many biologists, doctors (both
experimentalists and clinicians), as well as for many specialists working with
lasers,

Contents Page
B L o A

Chapter I, Some information concerning the use of lasers in medicine
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Chapter II. Morphofunctional characteristics of skin, muscle, and the bone
regenerator under the action of laser radiation (E. M, Sokolova) ., 17
Chapter III. A study of the action of laser radiation on the microflora of
wounds and their healing in experiments on animals (E, E.
Krasnoshchekova) ...eueuiveerienirecnenersnocrocenecncnsssnsonssees 30
Chapter IV, A study of the state of peripheral blood under the action of
laser radiation (U, Ya, Bogdanovich) .....eeceeevcecccessososeenses &4l
Chapter V. A study of the effect of laser radiation on the healing of
fractures (U, Ya, Bogdanovich, M. G. Karimov) .....eeeevecocsoesees 53
Chapter VI. A study of laser action on the healing of diaphysis fractures and
intra-articular injuries according to nuclear magnetic resonance
- data (spin echo) (U, Ya, Bogdanovich, V, I, Rokityanskiy,
M. G. Karimov) ..ciieveeveecscsssssssoseansoncsonnsnssseasossancsas 61
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ENVIRONMENTAL HAZARDS

UDC 577,.3:539,12,04+616=001,28:615,7 (082,2)
RADTATION EXPOSURE, REDUCTION OF AND METHODS FOR CHEMICAL PROTECTION

Sverdlovsk LUCHEVOYE VOZDEYSTVIYE, VOSSTANOVLENIYE I KHIMICHESKAYA
ZASHCHITA in Russian 1978 pp 2, 86-92

[Annotation and abstracts from book "Radiation Exposure, Reduction of
and Methods for Chemical Protection," by T, N, Tuzhilkova and B. V. Popov,
Academy of Sciences, Ukrainian Scientific Center]

[Text] Indices for radiation protective preparations belonging
to different categories of chemical compounds are examined,
focusing on quantitation of degree of damage to radation sensi-
tized tissues and their acute and long term effects. A series
of studies on the mechanism of action of radiation protectors
are presented. Results of studies on the combined effect of
external and internal irradiation and the influence of experi-
mental factors on radiation damage are given. Determination of
maximum dosage of the preparations, given administration of
radioactive isotopes, is outlined.

The collection is intended for radiobiologists, biophysicists,
biochemists, pharmacologists, physiologists, toxicologists and
radiologists.

UDC 636:539,11

CHANGES IN BIOCHEMICAL INDICES OF SERUM FROM FARM ANIMALS
EXPOSED TO THE PRODUCTS OF NUCLEAR FISSION

[Abstract of article by Yakovleva, V.P. and Shilov, V.P]

[Text] Five groups of cattle (five animals in each group) were
given food mixtures containing products of uranium-235 at 9.5-
10 hours of age. In animals to whom an average dose of beta-
irradiation of 500-1,000 rads was delivered to the intestinal
tract, subacute radiation sickness developed and in those given
average doses of 2,500, 3,200, and 5,400 rads acute radiation
sickness develcped. Cryoglobulins appeared in the blood from
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all animals. The amount of serum iron and the activity of alka-
line phosphatase diminished. Given acute radiation sickness
during the period prior to death of the animal (14-20 days),

the concentration of potassium and sodium decreased; the content
of protein-binding carbohydrates (sialic acids, hexoses, fucoses)
was increased sharply; and the activity of serum transaminase
increased. The changes in the serum of animals with a subacute
course of radiation sickness were reversible. 8 references.

UDC 636:539,12.04:546.79

THE EFFECT OF PRODUCTS OF NUCLEAR FISSION ON THE FUNCTIONAL
FERTILITY OF CATTLE AND THE DEVELOPMENT OF THEIR OFF-SPRING

[Abstract of article by Burov, N.I,, Dobryakova, G.V. and
Shilov, V.P.]

[Text] In cattle, after administration of products of nuclear
fission in quantities of 3.3 and 6 Ci, subacute and then chronic
radiation sickness developed. The animals with subacute radiation
sickness developed a total shut down of thyroid function but re-
tained the ability for impregnation. Their off-spring did not
differ from those of control animals, 1 table; 2 illustrations;

5 references,

UDC 636:539,16.04

THE INFLUENCE OF EARLY PRODUCTS OF URANIUM FISSION ON IMMUNITY
OF LARGE FARM ANIMALS

[Abstract of article by Kosenko, M.M., Zelenina, M.I. and
Goloshchapov, P.V.]

[Text] In order to study methods of organization for animal
husbandry in conditions of territorial pollution by radioactive
isotopes, five groups of lactating cows were fed early products
of uranium fission in quantities of from 3.3 to 33 Ci. The
state of immunoreactivity in the animals who eventually died
from radiation sickness, was characterized by serious distur-
bances in phagocytosis, decreased production of the humoral
protective factor lysozyme, and by the development of auto-
infection,

In the surviving animals, impairment of the mechanism of natural
immunity led to a breakdown in antimicrobial barriers resulting

- in bacterial seeding of the internal organs, muscle and milk.
This finding should be considered in decisions of economic use
of cattle exposed to products of nuclear fission. 4 illustrations;
5 references.
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UDC 577.3:539,122,04
TESTS FOR USE OF EXPERIMENTAL RADIOBIOLOGICAL GAMMA EQUIPMENT
[Abstract of article by Korytnyy, V.S.]

[Text] Tests on the use of experimental radiobiological gamma
equipment are presented, Based on results from these studies

on the function of dose-effect for various indices of disease
and data from basic dosimetry, the need for exactness in deter-
mining the level of radiation doses is stressed. Use of similar
equipment in research laboratories should be based on adherance
to the proposed recommendations on methods of irradiation. 2
illustrations.

UDC 576,3:539,122.04

HISTOLOGICAL CHARACTERISTICS OF CELL COLONIES OF SPLEEN FROM
MICE EXPOSED TO THE EFFECTS OF GAMMA IRRADIATION

[Abstract of article by Tuzhilkova, T.N.]

[Text] Histological and hematological investigations on the
reactive changes in separate components of the blood in irradi-
ated (doses of 700 and 900 rads) unprotected and protected

(900 rads + mercamine) mice are presented. Reticular cells of
lymphoid tissue play a central role in the development of endo-
gnic cell colonies of spleen tissue taken from irradiated
animals and then combined with "ecdemic" core cells. 1 illustra-
tion; 7 references.

UDC (539.12.04+546.79):576.72

THE PROTEIN CONTENTS OF SKELETAL MUSCLE FROM AN ORGANISM EXPOSED
TO EXTERNAL IRRADIATION AND GIVEN RADIONUCLIDES OF VARIOUS ATOMIC
WEIGHTS

[Abstract of article by Vatulina, G.G.]

- [Text] The protein content of skeletal muscle in rats exposed

to various external radiational effects and separate and com-
bined multiple administratioms of radionuclides of varying
atomic weights was examined. Following high levels of exposure
to radiation, protein content of muscle tissue changed within

a certain period of time. The author concludes that there is a
high level of stability in the content of muscle protein despite
the effects of radiation factors on an organism. 1 table; 2
illustrations; 7 references.

43

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

UDC (539.12.04+546.79):547

THE ACTIVITY OF MYOSIN ATP GIVEN THE EXPOSURE OF AN ANIMAL TO

RADIONUCLIDES OF VARYING ATOMIC WEIGHTS AND EXTERNAL IRRADIA-
TION

[Abstract of article by Vatulina, G.G.]

[Text] The activity of myosin ATP in skeletal muscle of rats
exposed to external irradiation and multiple separate and com-
bined administrations of radionuclides of varying atomic weights
was examined. The specific reactivity of certain enzymatic
B systems to radiational factors is described, 1 illustration;
9 references.

UDC 616-006:539.16.04:546.42+616-001:591,471

THE INFLUENCE OF MECHANICAL TRAUMA TO BONE AND THE INCIDENCE OF
OSTEOSARCOMA INDUCED BY STRONTIUM-90

{Abstract of article by Semenova, V,.P]

[Text] The blastomogenic effect produced in white rats exposed
chronically to strontium-90 (daily exposure of 1 puC per animal)
and to mechanical injury of bone was examined. The results in-
dicated that the longevity of the animals is not a determining
factor in the development of osteosarcoma. The incidence of
skeletal malignancy depends on the level of destructive and
proliferative processes in the skeletal system, caused by the
amount of energy absorbed in the critical organ of the animal
at the moment of trauma. Thus, in rats in which trauma was pro-
duced by administration of doses of 250 and 1,500 rads, the
incidence of osteosarcoma was decreased by two in comparison
with non-traumatized animals. Mechanical injury to bone pro-
duced by a dose of 5,000 rads somewhat increased the incidence
of bone tumors in the experimental rats. In half of the cases,
csteosarcoma developed instead of traumatic injury. 1 table;

7 references.

UDC -612.33:576.72:539,12.04+615.7

REACTION OF SC YPHIFORM CELLS TO THE EFFECTS OF IONIZING RADI-
ATION AND RADIATION PROTECTIVE AGENTS

[Abstract of article by Tarakhtiy, E.A. and Semenov, D.I.]
[Text] The number and dimensions of scyphiform cells of the

small intestines in mice, irradiated with a dose of colbalt-60
gamma rays were examined. An 80 percent fatality rate was ob-
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served in those animals previously given radiation protective
agents (cysteine and 15-M). In all the tests, an acute drop in

the numbe r of scyphiform cells (up to 6-22 percent) by the second
day was noted. At the end of the observation period (day 32) more
complete normalization was observed in the protected animals.
Decrease in the number of cells of varying dimensions was observed.
By day 32 of the experiment, the dimensions of scyphiform cells
were normalized even in those animals protected with the 15-M
agent. 1 table; 3 illustrations; 4 references.

UDC 591.85:539.12.04

THE RELATIONSHIP OF DOSE TO CELLULARITY OF THE BLOOD FORMING
TISSUES OF MICE

[Abstract of article by Tarakhtiy, E.A., Semenov, D.I. and
Tregubenko, I.P]

[Text] The cellularity of blood forming tissues (bone marrow,
spleen, inguinal and mesenteric lymph nodes and peripheral
blood) in BALB mice, irradiated with colbalt-60 gamma rays and
previously given radiation protective agents was studied. In
different tests, the survival rate was 0, 20, 70, 90 and 100
percent. A direct relationship between the survival rate of

- the animals and volume of cellular elements in the blood

- forming tissues was found. 2 tables; 2 illustrations; 7 refer-
ences.

UDC 577.391:591.463

THE RADIATION REACTION OF THE SPERMATOGENIC EPITHELIA IN MICE
GIVEN DIMETHYLSULPHOXIDE

[Abstract of article by Mamina, V.P. and Tregubenko, I.P.]

[Text] Male mice of the BALB line were exposed to gamma irradi-
ation at a dose of 610 rads. Dimethylsulphoxide was used as a
radiation protective agent (4.5 g/kg), administered at 20 minutes,
2 hours and 1 hour and 45 minutes prior to irradiation. The mice
were sacrified at 4, 8, 16, 24 and 32 days. Changes in the celi-
ular content of the sperm were studied. Analysis of separate

types of spermatogenic cells was conducted on a suspension of
homogenized sperm., Despite the high concentration of dimethyl-
sulphoxide in the germinative tissue, an effective functional
protective effect was not found. 1 illustration; 4 references.

UDC 577.391:591.875:547.875
QUANTITATIVE CHARACTERISTICS OF CHANGES IN THE EPITHELIA OF THE
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SMALL INTESTINES FROM IRRADIATED MICE AND ANIMALS PROTECTED
WITH MERCAMINE

[Abstract of article by Rasina, L.N., Semenov, D.I. and Tregu-
benko, I.P]

[Text] After gamma irradiation in a dose of 610 rads (LDGSASO)
the number of epithelial cells in the crypts proximal to the
villi of the small intestines of mice was decreased. The peri-
reter of the cryptsand villi was altered. Mercamine given before

- irradiation did not prevent a reduction in the cellular popula-
tion of the epithelial tissue. However, the range of variation
in cellularity was controlled and a sharp increase in the dimen-
sions of cells, especially in the crypts, was prevented. In
contrast to unprotected animals, the duration of giant cell
presence both in the crypts and villi was shortened. 3 illustra-
ions; 6 treferences.

UDC 577.391:616-006:546.21

THE PRACTICAL USE OF THE "CRAB-TREE" EFFECT IN RADIATION
THERAPY OF RADIORESISTANT TUMORS

[Abstract of article by Mezentsev, A.I., Maslov, E. Yu. and
Budlyanskiy, A.V.]

[Text] The possibility of strengthening the effect of radiation
of tumors in man by creating artificial hyperglycemia in the
area of the malignancy was considered. The authors conducted

52 clinical observations utilizing this method in patients with
cancer of the breast (stages II-III). The methodology for ad-
ministration of the preparation and for irradiation of the tumor
is described. The increased effectiveness of radiation of the
tumors is caused by the phenomenon of the "crab-tree" effect.

7 references.

UDC 577.391:616-006.546.21

DIFFERENT MEANS OF ADMINISTRATION OF GLUCOSE-Cq4 FOR INTER-
WOVEN TUMORS OF WHITE MICE

[Abstract of article by Mezentsev, A.I., Maslov, E.Yu. and
Osipova, V.I.]

[Text] Experiments were conducted on mice with interwoven
tumors to characterize how glucose-C14 is stored when admini-
stered intraperitoneally and by intra-tissue injection. Intra-
tissue administration of the preparation caused a significant
increase in the retention of glucose in the tumor. However,
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despite intraperitoneal administration of the preparation,the
ontent of glucose was 5-10 times lower. 4 references.

UDC 615.015:547,979,733

ACCUMULATION AND KINETICS OF FIXATION OF MEZO-DIMETHYLAMINO-
METHYLETHYLOPORPHYRIN-I IN RADIATION SENSITIVE ORGANS

[Abstract of article by Puchkova, S.M. and Korytnyy, V.S.]

- [Text] Mezo-dimethylaminomethylethyloporphyrin-I, administered
to mice, accumulates primarily in the liver, spleen and bone
marrow, The preparation remains in the organs in two distinct
physico-chemical forms. 3 references.

UDC 577,391:615,7:547,789

_ THE OPTIMAL CONDITION FOR APPLICATION OF RADIATION PROTECTIVE
AGENTS FROM THE THIAZOLINE GROUP

[Abstract of article by Puchkova, S.M. and Yakovlev, V.G.]

[Text] Using 450 male mice of the C57B1/6 line, weighing 20-
22 g, the radiation protective properties of 2, 2.5-trimethyl-
thiazoline (TK-9) and 2.,2-dimethyl thiazoline-4-carboxylic chloro-
hydrate (TK-10) were studied. The preparations were administered
in various amounts (from 1/8 to 1/2 LDyg) in the course of 2-
- 180 minutes. The optimal radiation protective dose was found to
be 1/2 LDj¢. The UEgg for TK-9 and TK-10 was 415 and 610 mg/kg
respectively. The tﬁerapeutic index for the compounds examined
= was approximately 3.0, The preparation of TK-9 had a radiation
protective effect when administered in a course. of 60 minutes
up to the time of irradiation; TK-10 was effective only when
given for 15-30 minutes prior to irradiation. 2 tables; 3
references.

UDC (615.9+4615,7:591:539,.12.04):547.789

THE TOXIC AND RADIATION PROTECTIVE PROPERTIES OF SEVERAL DERI-
VATIVES OF THIAZOLINE

[Abstract of article by Puchkova, S.M., Yakovlev, V.G., Orlov,
A.M, and Smolin, M.D.]

[Text] Experiments were conducted on 50 mice of the C57B1/6
line weighing 19-22 g. An aqueous solution of the preparation
was administered intraperitoneally in a dose of 1/2 LD, for

15 minutes up to irradiation,delivered in a dose range of 650-
1,000 rads. The capacity of the dose was 100 rads/minute. The
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compounds studied were relatively nontoxic; LDgg equalled 845-
1,700 mg/kg. The exception was the preparation of TK-14 for which
LDgg was 520 mg/kg. TK-9 and TK-10 had a high radiation protec-
tive effect; given diminished doses LDgp/30 equalled respectively

1.2 and 1.3. 2 tables; 4 references.
ubC (615.9+615.7:591:539.12.04):547.582.4

THE TOXIC AND RADIATION PROTECTIVE PROPERTIES OF CERTAIN DERIVA-
TIVES OF THIOBENZIMIDAZOLE.

[Abstract of article by Malkina, R.M., Yakovlev, V.I., Orlov,
A.M. and Smolin, M.D.]

[Text] Data are presented on the toxic and radiation protective
properties of eight derivatives of thiobenzimidazole and one
derivative of isothiouronium. Among them are substances which
provide moderate radiation protection. The maximum radiation
protective effect based on survival rate did not exceed 50 per-
cent. The index for decreased dosage of aminoethylthiobenzimi-
dazole dibromide is approximately 1.2. All the substances examined
increased the average life expectancy of the sacrificed animals

- by 2-5 days in comparison with non-protected ones. An hypothesis
is presented on the mechanism of their action, 2 tables; 2 illu-
strations; 5 references.

uDC (615.9+615.7:591:539.12.04):547

THE TOXIC AND RADIATION PROTECTIVE PROPERTIES OF CERTAIN PHOS-
PHORUS CONTAINING DERIVATIVES OF ISOTHIOURONIUM

[Abstract of article by Goloshchapova, Zh.A.]

[Text] In experiments on mice, the toxic and radiation protec-
tive properties of 27 new phosphorus-containing derivatives of
isothiouronium were studied. Four compounds (metaphosphate S-
ethylisothiouroniunm, metaphosphate S-isopropylisothiouronium,
diethylphosphate S-ethylisothiouronium and diethylphosphate
S-benzylisothiouronium) were found to have a radiation protec-
tive effect when administered intraperiotoneally after exposure
to lethal doses of irradiation. 1 table; 2 illustrations; 6
references.

uDc (615.9+615.7:591:539:12.04):547.979.733
TOXIC AND RADIATION PROTECTIVE PROPERTIES OF CERTAIN PORPHYRINS

[Abstract of article by Tyzhilkova, T.N., Kirillova, G.V.,
Ponomarev, G.V. and Yashunskiy, V.G.]
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[Text] Porphyrins are biologically active compounds which
exist in many forms in nature. Information pertaining to the
radiation protective properties of 15 derivatives of porphyrins
are presented. Eight compounds increased the survival rates

B, of animals, irradiated at a dose of 900 rads (LDg5/30), by 20-
40 percent in comparison with the control group. The radiation
protective activity of porphyrins depends on their structure,
composition, and position of all substituents as well as the
presence of a central atom of metal., The most active of the
compounds examined is dipotassium salt of the Fe*** complex
of mezoporphyrin-IX. 1 table.

UDC 591:539.12,04+615,7:547.262

CERTAIN CHARACTERISTICS OF THE BIOLOGICAL ACTIVITY OF ETHYL
ALCOHOL IN RELATION TO ITS ANTI-RADIATION PROPERTIES

[Abstract of article by Vatulina, G.G. and Bol'shakova, S.A.]

[Text] The anti-radiation properties of alcohol in relation-
ship to dose, method and time of administration, rate of
intake, dose of irradiation and type of animal were studied. An
evaluation of the use of alcohol as a radiation protective sub-
stance and as a biological solvent is presented. 1 table; 2
illustrations; 9 references.

COPYRIGHT: UNTs AN SSSR, 1978

[360-9139]
9139
CSO: 1840
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RADIATION INJURY DIAGNOSIS BASED ON ANALYSIS OF BLOOD NUCLEIC ACIDS

Moscow BIOKHIMICHESKIYE METODY in Russian 1980 signed to press 16 Jan 80
pp 118-121

[Article by G. A. Kritskiy and S. V. Aleksandrov from the book "Biokhimi-
cheskiye Metody" (Biochemical Methods) edited by V. L. Kretovich and

K. F. Shol'ts, USSR Academy of Sciences, Order of Lenin Institute of
Biochemistry imeni A. N. Bakh, 1zdatel'stvo "Nauka", 5,600 copies, 224 pages]

[Text] A very large number of studies are known to be devoted to radiation
injury diagnosis. The following basic principles were utilized to reveal
radiation injury: determination of compounds eliminated with urine--
desoxycytidine, taurine, creatine, pseudouridine, and some other urine
components; determination of the blood serum protein concentration and
blood enzymatic activity (1-7). These methods, as well as the blood
leukocyte count method, reveal changes in the body in response to exposure
to doses of 25 r and higher. At the ‘same time it is known from genetic
studies that hereditary injury may also be revealed at doses on the order
of 5 r. This necessitated a new solution to a pressing problem--that of
developing a method for biochemical diagnosis of radiation injury usable
with small radiation doses (about 5 r). Inasmuch as it is well known that
disturbance of nucleic acid metabolism in tissues accompanied by intensive
cell division arises at extremely small radiation doses, we felt that
analysis of blood nucleic acids would be highly promising as the basis for
revealing the effect of small radiation doses. A number of techniques for
determining nucleic acids in various objects have been published (8-11).
For various reasons, however, these techniques were unable to provide a
solution to this problem. Not all techniques that are satisfactory in re-
jation to the intact organism are equally successful in pathology.

After the body is subjected to radiation, the concentration of nucleic acids
in radiosensitive organs (12) and their primary structure (13) change. In
addition nucleic acids isolated from radiosensitive tissues of the body at
the time of radiation injury contain an enlarged quantity of protein residues
pbonded to them (14, 15). All of these vadiation-caused changes have their
reflection in the height and shape of the ultraviolet spectrum of nucleic
acids extracted from tissues. 1In this connection we base ourselves on the
hypothesis that consideration of absorption exhibited in the ultraviolet
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range at different wavelengths by extracts containing blood nucleic acids
might be a gcod basis for the radiation injury diagnosis method we were
seeking. The method we developed can reveal regularly occurring radiation-
caused changes in the irradiated body beginnin'g at a dose of 5 r. The
magnitudes of the determined indicators depend on the time after irradiation,
and the dose.

The proposed method is based on determining changes in the concentration
and spectrum of nucleic acids extracted from blood leukocytic tissue
following irradiation of the body.

Instruments and Reagents

An ultrathermostat, for example the U~8; a centrifuge, Yanetskiy's for
example, 6,000 rpm; an SF-4A spectrophotometer; heparin; saponin; perchloric
acid.

Determination Technique

Food is taken away from rats 2-3 hours prior to the experiment, leaving only
wrter. The animals are decapitated. As blood draining out following de-
capitation is collected separately from each xrat in porcelain cups, it is
mixed with a drop of heparin solution placed at the bottom of each cup
beforehand. Immediately prior to the experiment a hemolyzing saponin solu-
tion is prepared in water: 1 part saponin by weight for 8,000 volumes of
distilled water. The saponin solution i3 poured (in 3 ml batches) into
centrifuge tubes, to which the blood is also added (0.5-1.5 ml), and mixed.
Two samples of blood are taken from each rat. Then the hemolyzates are
centrifuged for 10 minutes at 6,000 rpm. The supernatant solution is de-
canted. Four milliliters of perchloric acid (O.5N) are added to each
leukocyte precipitate sample, the precipitates are mixed with glass rods,
and then the tubes are placed in a water thermostat for 15 minutes at 70°
without removing the rods. Then the tubes are cooled in ice water. The
precipitates are once again pulverized with the glass rod. Then the preci-
pitates are separated by centrifugation, the acid extracts are decanted into
clean dry test tubes, and the latter are sujected to spectrophotometry at
230, 265, and 290 nm wavelengths. Perchloric acid solution (0.5N) heated
in the same fashion as were the experimental samples is used as the control
for spectrophotometry.

Computations

The indicators of parallel samples are averaged. Indicators ¢ and X are
computed using the following equations: i

A — BV, 103 (A— B)-1,03
C — ( 3 - K= ,
v, ' Eo
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Change in Relative Concentration of Nucleic Acids (Per-

cent of Normal) in Blood Different Times After Exposure .
of Rats to Radiation: The curves show radiation doses

in roentgens.

Change in Rat Blood Indicators Two Days After
Exposure of Animals to Different Doses of Roentgen Radiation

) Animal's Radiation Dose, r
Indicators State
5 50 200 - 500

i c Normal 6.45+0.36 5.82+0.27 6.65+0,72 4.45 +£0.12
- Ixrradiated 4.48 £0.40 2.85+0.35 2.81%0.28 1.51+0.14
B P <0.05 p<0.001 pP<0.01 p<0.001
K Noxrmal 6.85+0.31 7.11+£0.19 6.52+0.25 6.07 £0.21
Irradiated 4,99 £0.67 5.96 +£0.33 4.87+0.19 3.661£0.24
p>0.05 p <0.01 p<0.01 p <0.001

- where C—--nucleic acid concentration (mg per 100 ml blood), X--factor re-
flecring change in nucleic acid spectrum, 4 =3.571+E2¢s5, B=0.802Ey3p;

- Eygs, Ep3p, and Ejgp--absorption at 265, 230, and 290 nm, Vi--blood volume

sampled for analysis (ml), Vp—-volume of perchloric acid added to sample

for nucleic acid extraction (ml).

We used this method to study the action of roentgen radiation upon rats (16).
Some of the results are shown in the table and figure. The experiment was

performed on four control and four irradiated Wistar rats. Radiation doses
were from 2 to 500 r, and irradiation time was not greater than 25 minutes.
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- We can see from the table that the size of indicators ( and K decreases at
: doses as low as 5 r and higher. Parallelism in the.changes occurring in
- C and K insures greater reliability of the method as a whole.

The figure reveals insignificant reduction of the concentration of blood
nucleic acids following irradiation of the organism at doses as low as 2 r.

Thus this example illustrates the high sensitivity of the proposed technique.

10.

11.

12,
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unc 577.3
BIOPHYSICS OF COMPLEX SYSTEMS AND RADIATION INJURIES

Moscow BIOFIZIKA SLOZHNYKH SISTEM I RADIATSIONNYKH NARUSHENIY in Russian
1977 signed to press 17 Jun 77 pp 2-4, 272-287

[;hnotation, foreword, table of contents and abstracts from book edited by

G. M. Frank, USSR Academy of Sciences, Institute of Biological Physics,
Izdatel'stvo Nauka, 4,750 copies, 287 pages/

[Eexﬁ/ The collection widely presents the results of theoretical and ex-
perimental investigations of four major sections of modern biophysics,
that is, ionic permeability and structure of biomembranes, mathematical
biophysics, radiobiology and bioenergetics. All these sections are uni-
fied by a common approach to the study of problems comnected with vitally
important processes occurring in the body. The collection describes ori-
ginal methods, some of which are connected with the use of computer e-
quipment.

This book will be useful for a wide circle of biologists, as well as for
undergraduate and graduate students at biological faculties of higher edu-
cational institutions.

Foreword

The formation of a new science in the series of biologicel disciplines is
always a complex process and in some respects contradictory. This is what
happens today with the development of biological physics. Sometimes skep-
tical views are expressed--is the formation of this new science not arti-

- ficial to some extent? However, if we look attentively, we will see that
this process is progressive for biology as a whole and it can noc longer be
stopped.

Several decades ago almost the same happened during the birth of biochem-
istry. However, the formation of blochemistry at the very beginning was

- facilitated by the separation of "physiological chemistry" from physiology,
a term little remembered at present.
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_ Nevertheless, the living system is primarily a "chemical machine." How-

- ever, it is not difficult to present a number of proofs of the fact that
the "chemical language," however complex it may be, is not yet adequate
Tor the description of even individual links of vital phenomena. Hence
an organic need arose for a physicel examination of biological phenomena
with the entire powerful apparatus of modern physics including both gen-
eral theoretical ideas, in particular the mathematical apparatus, and mod-
ern methouds of experimental physics.

At first there weas optimism in connection with the fact that the partici-
pation of physics would lead to a rapid solution of biological problems.
However, soon it became clear that with this approach it is impossible to
do without some simplifications and schematization. Thus, investigators
once again became convinced of the great complextiy characterizing the
tasks of biology.

At present it can be stated that, owing to the joint development of bio-
chemistry and biophysics, a big leap was made in understanding the mate-
rial essence of vital phenomena.

We should not be disturbed by the fact that, apparently, biological phys—
ics does not have its specific objects or problems limiting its competence,
like, for example, microbiology or *he science of photosynthesis. The seme

- biophysics is needed for a successful development of these two sciences
and depending on the formulation of & task biophysical approeches are used
in the solution of problems of both microbiology and photosynthesis. Nev-
ertheless, it is not ruled out and even ineviteble that such problems,
where the participation of biophysics is predominant and the research re—~
sults decisive, will arise {and are already arising) gradually.

From this point of view one should not attempt to separate from biology

B individual problems in which biophysics operates "absolutely." The role
of biophysics will be significant only if its sound coexistence with bio-
chemical and genersl biological approaches is realized.

This collection presents the results of experimental investigations in
four groups of studies conducted at the Institute of Biological Physics

of the USSR Academy of Sciences in the last few years. The 25th anniver-
sary of the institute's existence is the incentive for their summation and
Jjoint publication.

The first section of the collection presents a number of investigations
largely pertaining to the physical aspect of the function of membranes.
Among many other problems the mechanisms of ion transport through mem-
branes, in particular in the so-called single ion canal, are examined
here. In this case we encounter the manifestation of elementary proc-
esses, The study of the opticel properties of membtranes during function-
ing also pertains here.

56

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

The next section--biophysics of complex systems (or it can also be called
mathematical biophysics)-—is diverse in its content. I would like to note
the article devoted to the mathematical modeling of polyenzymatic proc-
esses. The entire material examined in this article is profoundly con-
nected with experimental biochemical data, makes it possible to draw con-
clusions for further investigations and is not abstract nathematical mod-
eling. This also applies to the complex interpretation of the spread of
excitation in a multicellular medium and its disturbance. The part of
this section devoted to an analysis of blological structures is extremely
importent in theory and practice. The articles of the third section are
devoted to radiation biology. They reflect the results of study of the
mechanisms of radiation effect on macromolecules and cell viability. Dis-
turbances in the structure and physicochemical processes, as well as the

_ possibility for reparation, are examined.

Finally, the fourth section presents bioenergetics. It touches only upon
the most important part of the problem connected with the function of mi-
tochondria., Having familiarized himself with this section, the reader can
once again be convinced that, in practice, biochemicel and biophysical ap-
proaches are indiscernible.

On the whole, the content of this collection confirms the above stated
about the inseparability of biophysical investigations from biochemical
approaches or, in general form, from the physicochemical ideas of the
properties of live structures.,

On its 25th anniversary the Institute of Biological Physics of the USSR
Academy of Sciences, utilizing the capebilities of theoretical and exper-
imental physics, develops modern ideas of bilophysics so that it may con-

tinue to hold an appropriate place in the rank of other biological dis-
ciplines.
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Abstracts
UDC 612.81L4:612.815:547.96:54-4

MECHANISMS OF FUNCTIONING AND MOLECULAR STRUCTURE OF CHOLINORECEPTORS OF
MOLLUSK NEURONS

besx‘;ract of article by Brezhestovskiy, P. D., Veprintsev, B. N., Vul'-
fiyus, Ye. A., et al./

[Text/ The properties of the cholinoreceptive membrane of isolated neu—
rons of the pond and apple snail were investigated by the method of fixa-
tion of the membrane potential. It was shown that the rete of desensiti-
zation of cholinoreceptors to acetylcholine depended neither on the mem~
brane potential, nor on the concentration of Sal+ in the external medium
in contrast to the cholinoreceptors of skeletal muscles of vertebrates.
The results of experiments with & set of cholinomimetics and with irre-
versibly acting (alkylating) antagonists of cholinoreceptors indicate
that desensitization develops at the level of the active center of cho-
linoreceptors or the block of control of the selective filter of the ion
" canal. The data of experiments with mono- and bifunctional alkylating
antagonists of cholinoreceptors speak in favor of the dimeric structure
of cholinoreceptors and a cooperative interaction between protomeres.
Functionally important S-S connections and carboxylic groups in the cho-
linoreceptors of neurons of the pond snail were detected by means of
group specific modifying reagents with an affinity for cholinoreceptors.

4 illustrations; 11 bibliographic entries.
UDC 577.352.5
ELECTROEXCITABLE MEMBRANE OF NEURON SOMA. IONIC MECHANISMS

[Kbstgact of article by Veprintsev, B. N., Krasts, I. V., and Chemeris,

N. K./
[’fexﬂ By the method of factor experiments in the measurement of the ex-

tent of overshooting with various ion concentrations in a medium it has
been shown that calcium and magnesium ions play the principal role in the
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formation of incoming current during the action potential. It is assumed
that there are separate conductivity canals for these ions.

3 bibliographic entries.

UDC 57T7.352.5
CHEMOEXCTTABLE SOMATIC NEURON MEMBRANE CONTROLLED BY ALKALINE CATIONS
/Postract of article by Kislov, A. N., and Kazachenko, V. N./

/Text/ It has been found that, when the concentration of ions of alka-
line metals--K+, Rb+ and Cs--is increased in a medium, the chlorine can-
als of a somatic neuron membrane are activated. The volt-ampere charac-
teristics of chlorine and potassium potential dependent canals are de-
scribed.

1 illustration; U4 bibliographic entries.

UDC 577.352.5
THE EFFECT OF MEMBRANE POTENTIAL ON THE FUNCTIONING OF A CHOLINORECEPTOR
Lsztract of article by Kazachenko, V. N., and Kislov, A. NJ

[Text/ This study establishes that, in practice, the depolarization of a
peuron membrane leads to a complete "discomnection" of a cholinoreceptor.
The kinetics of inactivetion and reactivation of a cholinoreceptive mem-
brane during & shift of the membrane potential is described. '

1 illustration; 9 bibliographic entries.
UDC 594

ELECTRO- AND CHEMOEXCITABLE SOMATIC NEURON MEMBRANES. COMPLETELY ISOLATED
NEURONS

LKbst_z_‘_act of article by Kostenko, M. A., Geletyuk, V. I., and Veprintsev,
B. N./

[_Texﬂ- A unique method of obtaining completely isolated nerve cells of a
mollusk has been developed. Extensive factual data on the viability of
these neurons are presented. The electric, chemoreceptivc and morpholog-
ical characteristics of isolated neurons are retained for several weeks.
Isolated neurons not only are capable of surviving in vitro, but also of
forming axons and functional nerve chains from several nerve cells.

11 bibvliographic entries.
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UDC 612.822.816.015

THE CONNECTION BETWEEN THE ELECTRIC ACTIVITY OF A NERVE CELL AND THE
SYNTHESIS OF RNA IN IT

‘j_Kbstract of article by Veprintsev, B. N_.]

/Text/ The object of this investigation was to determine the effect of
various types of excitation of the membrane of a nerve cell on RNA meteb-
olism. The study was performed on giant neurons of the nervous system of
mollusks. The effect in vitro of the application of adreneline and ace-
tylcholine, current polarization, synaptic stimulation and generation of

. action potentials on RNA synthesis, which was determined according to the
inclusion of labeled uridine by neurons, was compared. During stimulation
the inclusion in RNA dropped to 50%. After the cessation of stimulation
synthesis returned to the control level and activation of synthesis to 200%
was noted only after the generation of action potentials. Changes in the
ultrastructure of neurons reflecting the activation of substances between
the nucleus and cytoplasm and the intensification of protein synthesis as
a consequence of stimulation were described.

10 bibliographic entries.
uDC 5_77.3

MODELING OF PHOTORECEPTION AND OLFACTORY RECEPTION ON ARTIFICIAL LIPID
MEMBRANES MODIFIED BY COMPONENTS OF RECEPTOR SYSTEMS

bestract of article by Fesenko, Ye. Ye., Novoselov, V. I., Lyubarskiy, A.
L., Fesenko, N. K., Zhavoronok, A. I., and Pervukhin, G. Ya./

[T_exg The primery processes of visual and olfactory reception were mod-
eled on ertificial 1lipid membrenes modified by components of external seg-
ments of rods of the retina and of the scraping of the olfactory lining
subjected to ultrasonic treatment. Model membranes changed conductivity
in response to light and the addition of fragrant substances. The pos-—

- sible mechanisms of excitation of the appropriate receptor systums were
discussed on the basis of the data obtained.

- 2 illustrations; 5 bidbliographic entries.

unC 577.37

ISOLATION OF A PARTIALLY PURIFIED GLUTAMATE RECEPTOR AND ITS STUDY ON
BILAYER PHOSPHOLIPID MEMBRANES

[Abstract of article by Kuznetsov, V. I., Kolomytkin, O. V., and Yermish-
kin, L. N./
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[Text/ A partially purified glutamate receptor was isolated from the syn-
aptic endings of mossy fibers of the rat hippocampus. The bilayer lipid
membrane with an imbedded receptor increased conductivity for ions in re-
sponse to the addition of glutamate. The increase in conductivity pro-
B duced by glutamate was blocked 50% when diethyl ether of glutamic acid
was added. Discrete jumps of two types of conductivity, that is, about
15 pmho and multiple 55 pmho, were observed on the bilayer lipid membrane
modified by the glutamate receptor. The receptor bound glutamate in the
ratio of 1 mole of glutamate per 320,000 g of protein.

L {llustrations

unC 577.37

RECONSTRUCTION OF A SINGLE POTENTIAL DETENﬁENT CALCIUM SODIUM CELL CANAL
IN A LIPID BILAYER

[Abstract of article by Aleksandrov, A. A., Berestovskiy, G. N., Volkova,
8. P., Vostrikov, I. Ya., Kravchik, S., Lunevskiy, V. Z., and Zherelova,
0. M./

_ /Text/ The ion canals of excitable membranes (plesmalemma and topoplast)
of the cells of the Charophyta were studied. It was shown that they con-
tained potential dependent calcium-potassium {Ca-Na) canals and chlorine
canals activated by calcium on the part of the protoplasm.

During the modification of bilayer lipid membranes with certain fractions
_ of the cell protoplasm potential dependent ion canals are formed. The
closeness of the properties of the selective filter and the activating
mechanism of the canal in bilayer lipid membranes to similar parameters of
Sa-Na cell canals makes it possible to believe that a Ca-Na cell canal is
reconstructed in bilayer l1lipid membranes.

The spectrum of effect of the irradiation of the optical range on the ion
canals of the cell plasmalemme and the effect of pronase on the reconstruc-
_ ted canal speak in favor of the presence of protein in the molecular com-
plex of the canal.

6 illustrations; 11 bibliographic entries.
Uupc  577.3
- MECHANISMS OF INDUCED IONIC PERMEABILITY OF LIPID MEMBRANES

[Kbstract of article by Borisova, M. P., Grigor'yev, P. A,, Yermishkin, L.
N., Zil'bershteyn, A. Ya., and Topaly, V. P./

_ffexicj All membrane activée substances inducing the ionic permeability of

lipid membranes can be included in two different categories: carrying
and canal forming substances. The mechanism of operation of a cerrying
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B substance--an effective protonophore——tetrachloro—trifluof'omethylbenzi—
midazole: -was studied. The properties of a single ion canal formed by a

_ bacterial ribonuclecprotein--a substance of the second category-~were
also described. It was also shown that some enzymes adsorbed in the mem-
brane during interaction with the substrate led to the formation of ion -
canals with discrete levels of conductivity.

= L illustrations; 8 bibliographic entries.

UDC 577.3

CONFORMATIONAL, READJUSTMENTS OF THE IONIZING TYPE~-POSSIBLE BASIS FOR THE
REGULATION OF ICN FLOWS IN THE CANALS OF EXCITABLE MEMBRANES

n [Abstract of article by Kremlev, I.N./

[Text/ Molecular models of regulatory sections of ion canals are offered.

Ton flows are regulated as a result of the potential dependent readjust-

_' ment of complexes of imidazole and carboxylic residues. The selective
function is modeled according to the principle of selectiveness of cyclo-

- depsipeptides of the enniatin group. The system of regulatory sections

’ built according to this principle permits a description within the freame-

work of Hodgkin-Huxley formalism.

For the purpose of studying the connection between the conformational re-
adjustments of polypeptide structures and polar residues and changes in
conductivity the effect of pH and D0 on the electric characteristics of
bilayer membranes modified by polysminoacids was investigated.

- 5 illustrations; 12 bibliographic entries.

upC 577.352

ULTRASTRUCTURAL AND MOLECULAR ORGANIZATION OF CELLULAR AND ARTIFICIAL
= MEMBRANES

Lsz’cract of article by Borovyagin, V. L., Varton', S. S., Galushchenko,
I. V., Ivenina, T. A., Moshkov, D. A., and Severina, Ye. P,/

[Text/ A series of investigations devoted to the clarification of various
aspects of the structurel organization of model and cellular membranes are
presented. The results of a study of the processes of development and
transformation of various multimembrane cytoplasmatic systems in the cells
of the nervous system of various animals are summed up. The results of
experiments in the study of the structure of membranes (model and cellu~
lar) by the method of electron microscopy of a high resolution with a par-
allel use of various methodological techniques and nonstandard conditions

65

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

for the processing of preparations are presented. The promising nature
of such experimental approaches in the study of the structural organiza-
tion of complex biological systems is stressed.

1 table; 8 illustrations; 28 bibliographic entries.
UDC 577.30.0L43:047

PHYSICAL PROPERTIES OF BILAYER LIPID MEMBRANES AND THEIR CONTACT INTER-
ACTION

bestra.c‘c of erticle by Berestovskiy, G. N., Gyul'khandanyan, M. Z., Yel-
kin, A. P., Kremlev, I. N., Nenashev, V. A., and Razhin, V. D_J

/Text/ The results of investigation of the effect of an electric field
on the thickness and optical parameters of bileyer lipid membranes, as
well as of the nature of change in these values and the tension of bi-
layer 1ipid membranes in the process of emergence of the bilayer after
formation on a stationary level, are presented. A new method making it
possible to determine the magnitude of double refraction of bilayer lipid
membranes and the results obtained by this method are described. An op-
tical method of measuring the distance between two contacting bilayer
1lipid membranes is also presented. Knowledge of this megnitude and other
characteristics of the system has made it possible to determine the phys-
ical forces of interaction of bilayer lipid membranes. The contribution
of physical forces to the contact interaction of cells is discussed.

5 illustrations; 14 bibliographic entries.
- uDcC 577.3
MEDIATORS OF SYNAPTIC TRANSMISSION IN THE CENTRAL NERVOUS SYSTEM

Lsztract of article by Cherkashin, A. N., Budantsev, A. Yu., Petukhov, V.
V., et al./

/Text/ An analysis of the mechanisms of action and functional importance
of chemical mediators was made. In the study of acetylcholine and y-amino-
butyrin acid sections of the hippocampal formation, septum, mamillary
bodies, caudate nucleus and cerebral cortex of the rabbit were used. The
possibility of the participation of glutamate as a mediator in zinc con-~
taining giant synapses was shown. Special attention was given to an ex-
amination of cholinergic and adrenergic brain systems, as well as to the
elements of system brain enalysis.

5 bibliographic entries.
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UDC 577.150.001
MATHEMATICAL MODELING OF POLYENZYMATIC SYSTEMS
[ﬁisﬁract of article by Sel'kov, Ye. Ye./

/[Text/ Open one- and two-substrate enzymatic reactions with various types
of effect of regulatory substances on the reaction rate were investigated.
A generalized form of Monod, Wyman and Changeux equations of the quasi-
stationary rate of an enzymatic reaction for an arbitrary number of sub-
strates and products is presented. Attention is drawn to the role of
quick reversible enzymatic reactions participating in a reversible deposit
of various intracellular metabolites. Quick reversible reactions can
also greatly increase the period of self-vibration of biochemical reac-~
tions. The role of the primary stoichiometric structure of polyenzymat-
ic systems in the appearance of various nonlinear effects~-hysteresis and
multiplicity of stationary states—is stressed. An allosteric regulation
of the activity of enzymes intensifies these nonlinear effects.

One- and two-period self-vibrations in glycolysis observed in an experi-
ment are described with mathematical models. The mathematical equiva-
lence of models of a wide category of biochemical reactions is discussed.
- 3 illustrations; 18 bibliographic entries.
unc 577.37
MATHEMATICAL MODELS AND MECHANISMS OF INDUCED ION TRANSPORT
[Eﬁstract of article by Yermishkin, L. N;7
[Eéxg? A specific example of clarification of the mechanism of proton
transport through a lipid membrane in the presence of one of the effec-
tive disconnectors of oxidative phosphorylation is exemined. It is shown
how a Joint use of experimental and model approaches makes it possible to
come closer to understanding the nature of the most important property of
excitable membranes--nonmonotony of volt-ampere characteristics.
2 illustrations; 2 bibliographic entries.
uDpcC 577.3
- ION CURRENTS AND THE PROPERTIES OF EXCITABLE MEMBRANES
[Ebstract of article by Krinskiy, V. I., Kokoz, Yu. M., and Pertsov, A. M;T
Zféxi7 A method meking it possible to use qualitative methods of the vi-

bration theory for analyzing the characteristics of excitable membranes
and their connection with ion currents was developed. This method is
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based on the construction of zero-isoclines of differentisl equations of
the second order describing the investigated membranes according to the
records of rapid and slow currents.

Hodgkin-Huxley and Nobel equations were investigated by this method. A
number of new electrophysiclogical effects on cardiac muscle prepara-
tions were predicted and experimentally detected. This method is con-
venient in the search for and selection of biologically active compounds
affecting excitable membranes.
10 illustrations; 14 bibliographic entries.

uDc 577.3
AUTOWAVE PROCESSES IN EXCITABLE MEDIA
[Eﬁstract of article by Krinskiy, V. 1;7
[Eéx§7 Two types of wave sources--a reverberator sending spiral waves
and an echo—the source of concentric waves--are described in models of
excitable media. The mechanisms of emergence of these sources were in-
vestigated. Both theoretically forecast types of sources could be sub-
sequently observed in the Zhabotinskiy-Zaikin chemical vibrating reaction.
7 illustrations; 17 bibliographic entries.

UDC 541.128.7

AUTOWAVE PROCESSES IN ACTIVE CONCENTRATION MEDIA
[;Bstract of article by Zaikin, A. N., and Zhabotinskiy, A, M;7
jiéng In a homogenous distributed active chemical system the authors
detected the effect of propagation of undamped concentration waves, whose
sources were autowave formations of the types of guiding center and re-
verberator. The study presents the results of an experimental investi-
gation of the system and a mathematical model of the guiding center. The
applied significance of the open effect is discussed.
4 illustrations; L bibliographic entries

UDC 577.3

REGULATION OF INTERCELLULAR ELECTRIC CONNECTION AND ARRHYTHMIA BY CARDIO-
ACTIVE AGENTS

/[Rostract of article by Sekson, M. Ye., and Kukushkin, N. I./
[ﬁéxﬁ? Disturbance in the conductivity of contact membranes between heart

cells holds an important place in the process of desynchronization of sys-
- toles. One of the directions in the ggdicinal regulstion of systoles is
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connected with the effect on contact membranes and intensification of in-
tercellular electric connection. Such a direction of antiarrhythmic ef-
fects is exemplified by the clinical preparations quinidine and indersl.

Previously it was considered that the fibers of = working myocardium were
not capable of automatic activity. This work shows that autorhythmical
activity is readily initiated in contraction fibers under the effect of
direct depolarizing current. Automatics under current is connected malnly
with the activity of slow calcium canals qf cardiac cells.

8 1llustrations; 12 bibliograpiic entries.

UDC 612.01k.k23
MODELING OF ELECTRIC ACTIVITY OF THE HEART

[Pbstract of article by Baum, O. v./

[Text/ A system approach to problems of electrocardiology in the model-
ing of the electric activity of the heart at various structural levels of
an object was examined. A model of genesis of electrocardiograms describ-
ing the heart generator in the form of a piecewise smooth double electric
layer along the surface of the epicardium and endocardium, as well as
along the surfaces of intramural regions, whose electric properties dif-
fer from the properties of the surrounding myocardium, was proposed. The
model was realized as a set of programs for a digital computer.

9 illustrations; 9 bibliographic entries.
UDC 578.086:681.142

QUANTITATIVE METHODS OF INVESTIGATION OF THE SPATIAL ORGANIZATION OF ULTRA-
STRUCTURES

[;Bstract of article by Ivanitskiy, G. R., and Kuniskiy, A. S;7
[Eéx§7 The possibilities of quantitative methods of a three-dimensional
interpretation of biological structures on the basis of electron micro-
scope data were investigated. A set of computation and apparatus methods
on the basis of a general-purpose digital computer was developed. Ex~
amples of its use for the solution of specific problems are presented.
10 illustrations; 5 bibliographic entries.

unc 577.3
METHOD OF DETERMINING THE PRIMARY STRUCTURE OF BIOPOLYMERS

/Abstract of article by Smetanich, Ya. S;7
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[Text/ A brief summary of the results obtained in the Institute of Bio-
physics of the USSR Academy of Sciences from 1971 through 1975 on mathe-
matical methods comnected with the determination of the primary structure
of linear biopolymers is given. The possible applicebility of the ob-
tained algorithms is pointed out.

11 bibliogrephic entries

UnC 577.391

E MECHANISMS OF EFFECT OF IONIZING RADIATION ON THE HYPOMOLECULAR DNA COM-
PLEXES OF EUKARYOTES

1zbstract of article by Strazhevskaya, N. 3;7

/Text/ A comparative analysis of injuries to the structure and function
of hypomolecular DNA complexes in the cells of gamma irradiasted rats (thy-
mus and liver) different in their radiosensitivity is given. Three new
methods ere proposed: 1) method for investigating the DNA-nonhistone
protein, which made it possible to first reveal the direct effect of ra-
diation on DNA in vivo and to demonstrate the role of strengthening the
bond of nonhistone protein with DNA with biological radiation doses; 2)
method of isolating euchromatin and heterochromatin DNA, which made it
possible for the first time with biological doses of irradiation of ani-
mels not only to detect single-strand breaks in DNA, but also to deter-
mine their primary localization in heterochromatin; 3} method of obtain~
ing animal DNA subunits with a molecular weight of 2.108 daltons. It is
concluded that postradiation changes in hypomolecular DNA complexes in the
thymus and liver have two similsr periods (primary degradation and latent
period), but differ in the third period~--secondary degradation in the thy-
mus, but reparation of hypomolecular DNA complexs in the liver. It is
postulated that radiation not only disturbs the primary and secondary
structure of DNA, but also damages the native connection of DNA with the
specific lipoproteins of membranes.

3 illustrations; 9 bibliographic entries.
uDC 57T7.15

MOLECULAR MECHANISMS OF REPARATION OF SINGLE-STRAND DNA BREAKS INDUCED BY
Y-RADIATION

/Bbstract of article by Gaziyev, A. I./

/[Text/ The chemical nature of terminal groups of breaks induced by y-ra-
diation in DNA, using enzymes--DNA-polymerase I, DNA ligases, polynucleo-
tidekinase, alkali phosphatase and exonuclease III--was investigated.

The mechanism of the process of "super fast" reparation of breasks in the
DNA of cells subjected to y-radiation was established. It was shown that
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DNA polymerases I, II and III participated in the reparative synthesis of
the DNA of y-irradiated cells. Reparative synthesis with the participe-
- tion of DNA-polymerases I and III is completed with the restoration of
single-strand breaks in DNA. y-Radiestion induced in bacterial cells ad-
- ditional synthesis of the enzymes participating in the reparation of sin-
gle-strand breeks in DNA.

2 1llustrations; 19 bibliographic entries.
UDC 571.547.963.32

INVESTIGATION OF THE ROLE OF DNA REPARATION IN THE MAINTENANCE OF CELL
VIABILITY

[Abstract of article by Vilenchik, M. M./

/Text/ It has been calculated thet the rate of spontaneous depuriniza-

tion of DNA under physicochemical conditions close %o those under which

- DNA is in a cell is on the order of 10~10 sec—l. Therefore, genome sta-
bility should be ensured by the system of reparation of spurine sections
of DNA. This assumption is indirectly confirmed by the data that DNA syn-

— thesis differing from reduplicative DNA synthesis in its sensitivity to
oxyurea (that is, probably, this is reparative DNA synthesis} occurs in
the nerve cells of the brain of adult rats. An assumption is formulated
thet a disturbance in the function (especially, accuracy of operation) of
the system of DNA reparation and (or) change in the nature of packaging
(superstructure) of DNA in a cell is one of the determining mechanisms of
aging and cancerogenesis.

T bibliographic entries.
UDC 577.391:547:963.3
— RADIATION DISTURBANCE IN TRANSCRIPTION REGULATION
Zﬁbstract of article by Tokarskaya, V. I., and Umanskiy, S. R;7

[Text/ The results of investigations of early stages in radiation distur-
bance in the structure of chromatin and metabolism of ribonucleic acids
conducted for 5 years were summed up. A significant activation of RNA
biosynthesis in the liver end spleen of rats during the first 30 min af-
ter irradiation in a dose of 800 R was detected. The processing of nuc-
lear RNA in the liver does not change during the first 60 min and greatly
accelerates by the second hour after irradiation. The ripening of RNA in
the thymus is inhibited and in the spleen is activated by irradiation.

It has been shown that the irradiation of chromatin in vitro in doses of
0.5 to 5 Ci increases its matrix activity in the RNA-polymerase system.
The effect is connected both with an increase in the rate of elongation
of RNA chains and with RNA synthesis at previously inactive sections of
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the genome. Apparently, the detected disturbance in the nucleohistone
structure connected with the appearance of denatured sections in irra-
diated DNA is the reason for the appearance of additionel initiation
points. The properties of complexes of nonhistone proteins of chromatin
with DNA are described. Irradiated DNA binds nonhistone proteins more
effectively than a native DNA. The capacity of nonhistone protein for a
specific interaction with DNA is disturbed more easily under the effect
of radiation than nonspecific binding. A correlation between radiatinn
disturbance in the process of transcription and the rate of phosphoryla-
tion of chromatin cells was detected both in vivo and in vitro.

3 illustrations; 17 bibliographic entries.

UDC 577.391
THE ROLE OF LIPIDS IN RADIATION INJURY TO AND RESTORATION OF BIOMEMBRANES
[Eﬁstraet of article by Kolomiytseva, I. K., and Medvedev, B. 1;7

[Text/ The effect of irradiation of animals in lethal doses on the lipid
structure of subcellular organelles and membranes of liver mitochondrias,
biosynthesis of lipids of subcellular organeless and transport of lipids
among organelles, as well as radiation disturbances in ion transport
through the iitochondrial membrane, was investigated. Activation of the
biosynthesis of structural lipids in the liver cells of irradiated rats,
inhibition of the transport of phospholipids, activation of the transport
— of cholesterol, change in the lipid composition of subcellular organelles
and inhibition of potassium transport through the mitochondrial membrane
brought sbout by the disappearance of the 1ipid carrier were shown. It
was detected that potassium transport through the mitochondrial membrane
occurred with the participation of the lysoform of cardiolipin. An as-
sumption sbout the participation of lipids in the postradiation restora-~
tion of biomembranes was expressed.

4 tables; 2 illustrations; 13 bibliographic entries.
UDC 616.9-098

THE PROBLEM OF RADIOTOXINS. NATURE, BIOLOGICAL EFFECT AND ROLE IN POST-
RADIATION FORMATION OF RADIOBIOLOGICAL EFFECTS

jﬁistract of_article by Kopylov, V. A., Kuzin, A. M., Medvedev, A. I., and
Yurov, S. S./

[Eéxg/ The latest experimental data devoted to the problem of formation
in the cells of y-irradiated tissues of low molecular substances (radio-
toxins) possessing a biological activity for the cell genome and biomem-—
branes are presented. The investigation of this problem makes it possible
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to understand both the general mechanisms of the inhibiting and stimulat-
ing effect of ionizing radiation and the problems of a possible utiliza-
tion of irradiated food products.

4 tables; 6 illustrations; 11 bibliographic entries.

UDC 577.391+576.32

THE PROBLEM OF PROTECTION, SENSIBILIZATION AND RESTORATION

LKrticle by Eydus, L. Kh., Veksler, A. M., Ganassi, Ye. E., and Plotniko-
ve, Ye. D./

[Text/ The present state of the problem of protection, sensibilization
and restoration under the effect of radiation on divisible cells is anal-
yzed. A new explanation of the biophysical mechanisms of nonspecific cell
reaction to external effects bringing about a radioprotective effect is
offered. The results of study of the dynamics of development of nonspeci-
fic cell reaction in correlation with the protective effect, as well as
date demonstrating the connection between modification and a change in the
volume of reparation of the potential injuries to unique cell structures,
are presented.

10 11lustrations; 22 bibliographic entries.
UDC 577.391+519.95

WINETIC PATTERNS AND THEORETICAL ANALYSIS OF FORMATION OF RADIATION INJURY
TO THE ORGANISM

bestract of article by Akoyev, I. G., and Tyazhelova, V. Gj

j__T-ex1;7 An analysis of the basic indicators of formation of radiation in-
Jury made it possible to single out the difference in injury of structur-
al-morphological and controlling signs. The sequence on & hierarchic plane
and patterns in the development of inJury and restoration on an intracel-
lular and tissue level were established by cybernetic methods for the for-
mer, The effect of the second group of factors on the processes of resto-
ration was disclosed.

12 bibliographic entries.
UDcC 577.3

THE CONDITIONS, MECHANISM AND PHYSIOLOGICAL SIGRIFICANCE OF THE YIELD OF
CALCIUM IONS FROM MITOCHONDRIA -

[A_bstract of article_by Gyul'khandanyan, A. V., Gaynutdinov, M. Kh., and
Yevtodiyenko, Yu. V./
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/Text/ It was shown that the cat-gelective electrode could be success-
fully used for an investigation of the kinetics of transfer of ions Ca
through the membrane of mitochondria. It was shown that in the presence of
ATP an active transport of ions ca® in mitochondria could be carried out
against the electrochemical potential, because potassium was transported
against the concentration gradient when, in practice, the membrane poten-
tial was equal to zero. A series of model experiments with iao%%ted mito-
chondria for an investigation of the characteristics of ions Ca®" from
mitochondria according to the concentration gradient was conducted. It
was shown that under the conditions of binding of ionized potassium in
extramitochondrial space by addition to EGTA the yield of ions Ca.2+ ac-
cording to the concentration gradient was associated with an increase in
the concentration of ATP. Under these conditions the yield of ions Ca
from mitochondris led to the generation of the membrane potential.

The reversibility of the damaging effect of ions Ce.2+ on the function of
mitochondria under the conditions of the so-called "spontaneous yield" of
ions Ca®’, which was accompanied by the swelling of mitochondria and a
complete loss of energy conjugation, was investigated in another series of
experiments. The addition of EGTA led to the restoration of the capacity
of mitochondria for the generation of the membrane potential in the pres-

— ence of oxidetion substrates. Restoration increased in the presence of
Mg2+ and ATP.

8 illustrations; 5 bibliographic entries.
uDnc 577.3

THE ISOLATION AND RECONSTRUCTION ON AN ARTIFICTAL PHOSPHOLIPID MEMBRANE OF
K+-TRANSPORTING SYSTEM OF MITOCHONDRIA

LKbstract of article by Kudzina, L. Yu., Medvedev, B. I., Sotnikova, V. S.,
and Yevtodiyenko, Yu. V./

/[Text/ It was shown that during the preincubation of mitochondria in vit-
ro at room temperature a decrease in the rate of ATP synthesis and a yield
of ions K from mitochondria occurred. The compounds inducing oxidating
processes (ions Fe, HyOp and so forth) and phospholipid hydrolysis (ions

- Ca and alkali pH) increased the K+-conductivity of the mitochondrial mem-
brane. Furthermore, aggioxida.nts and inhibitors of phospholipase (local
anesthetics binding Ca“ in a complex) lowered the permeability of the
membrane for K+. On the basis of the assumption that the transport of K+
through the membrane catalyzed the products of oxidetion and hydrolysis of
phospholipids preparations of mitochondrial phospholipids were prepared.
Bilayer lipid membranes were formed from the preparations obtained. It
was established that the extract of mitochondrial lipids contained a frac-
tion inducing the transfer of ions K+ through bilayer lipid membranes.
K+-transporting compounds migrated during the thin-~layer chromatography of

74
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000300070036-2

FOR OFFICIAL USE ONLY

extracts between phosphatidylethanolamine and cardiolipin and their locali-
zation on a chromatogram coincided witn the localization of lysocardio-
lipin.

4 {llustrations; 3 bibliographic entries.
UDC 591.104

PROPERTIES OF MEMBRANE ACTIVE SUBSTANCES ISOLATED FROM ANTMAL TISSUES
AFFECTING OXIDATIVE PHOSPHORYLATION AND TRANSPORT OF IONS THROUGH MEMBRANES

_[Kbstract of article by Mironova, G. D., Pronevich, L. A., Fedotcheva, N.
I., and Sirota, T. V./

/Text/ Three substances possessing a specific effect on oxidative phos-
phorylation and ion transfer through an artificial lipid membrane--sepa-
rator and activator of the transfer of one- and two-valent cations--were
separated from the tissues and blood of various types of animals. It was
found that their quantitative distribution in tissues 3epended on the lev-
el of energy metabolism and could change in various physiological states
of the organism, that is, cold adaptation, physical load and so forth.

The properties of isolated membrane active factors were discussed from the
point of view of their role in the processes of regulation of ATP synthesis
in mitochondria.,

1 table; 4 illustrations; 5 bibliographic entries.
UDC 591.10k

THE PARTICIPATION OF PEROXIDASE AND OF THE EFFECT OF OXYGEN NOT MEDIATED
BY CYTOCHROME OXIDASE IN THE PROCESSES OF ATP FORMATION

_LKbstract of article by Mironova, G. D., and Sirota, T. Vj

_[:’fexg—/- Experimental data pointing to the participation of peroxidase sys-
tems in processes connected with the synthesis of energy rich compounds in
mitochondria are presented.

It is shown that in the process of phosphorylation the amount of hydrogen
peroxide in mitochondria is reduced and the activity of peroxidases is in-
creased. The peroxidase added to mitochondria producee a conjugating ef-
fect and the inhibition of peroxidase leads to the suppression of breath-
ing. When peroxide is excluded from the incubation medium, inhibition of
= ATP-synthetase and ATP-ase activity is noted. Antioxidants also inhibit
the isolated ATP-ase. The fraction of oligomycin sensitive ATP-ase is the
Place of peroxidase localization.

5 illustrations; 23 bibliographic entries.
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UDC 591.104
REACTIONS OF THIOL-DISULFIDE TRANSITION IN OXIDATIVE PHOSPHORYLATION
[A-bstract of article by Mironov, G. P _7

LEexf/_ Clarification of the role of sulfur containing groups of compounds
participating in the processes of energy transformation in mitochondria
was the object of this investigation.

The presence in mitochondria of a large (up to 50% of the total amount)
mobile fraction of sulfur containing groups, in which changes in the level,
of SH- and S-S5 components correlating with each other occurred and whose
genersal change was closely connected with the indicators of conjugation and
netabolic state of mitochondria, was discovered by means of a sensitive
fluorimetric method of selective determination of sulfhydryl and disulfide
- groups in their Joint presence.

The reactions of thiol-disulfide transition observed in functioning mito-
chondria at least partially can be connected with the manifestation of en-
zymatic activity of mitochondrial ATP-synthetase. Apparently, peroxide

- compounds are the other participants in these oxidation-reduction reactions.

It is suggested that there is a need for the occurrence of reactions SHE
S-~S-transition--as sources of oxidation-reduction and conformational
transformations--for the realization of the processes of synthesis and hy-
drolysis of energy rich compounds in mitochondria.

Peroxide compounds, whose level can be regulated by tﬁe Fe2+/Fe3+ relation-
ship, are the other participants in the reactions of dithiol-disulfide
- transition. .

1 table; 5 illustrations; 22 bibliographic entries.
[nle 577.3

REGULATORY INTERCONNECTION OF THE RESPIRATORY CHAIN AND ATP-ASE IN
- MITOCHONDRIA

/Article by Fishov, I. L./

j_’_l‘.exg A reciprocal relationship between the kinetics of breathing and hy-
drolysis of ATP, which was interpreted as evidence of the regulation of ac~
tivity of respiratory and ATP-ase proton pumps of e magnitude of a membrane
potential difference, was detected during an investigation of the ATP-ase
activity of breathing mitochondria underthe conditions of a weak separa-
tion. Respiratory standstill by an inhibitor or by the exhaustion of oxy-
gen led to a slow decrease in ATP-ase activity regardless of the degree of
separation.

4 illustrations; 14 bibliographic entries.
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UDC 591.10k4

NORM AND PATHOLOGY FROM THE STANDPOINT OF ENERGETICS OF MITOCHONDRIA

_LKbstract of article by Kondrashova, M. N., Yevtodiyenko, Yu. V., Mironova,
G. D., et al./

/Text/ An original approach to the study and normalization of pathologi-
cal states from the standpoint of regulation of the energy metabolism of
mitochondria is presented. Pathological states are classified as devia-
tions from the middle zone of the norm and toward the weakening and
strengthening of mitochondrial energy processes. The weakening of energy
reactions of mitochondrie is normalized by energy producing substances--
succinic acid, carrier of potassium ions with an effect similar to that of
oligomycin and activators of succinate dehydrogenase with an effect sim-

- ilaer to that of rotenone——dimedrol and so forth. The hyperergic reactions
of mitochondria are restricted by the natural polypeptides of endocrine
glands inhibiting the respiratory chain and by endogenous regulators of
mitochondria—-activator of the transport of potessium ion and activator of

_ the transport of hydrogen ion acting like a separator. The use of sub-
stances regulating mitochondrial processes for the normalization of pa-
thological states is proposed.

2 tables; 11 illustrations; 52 bibliographic entries.
COPYRIGHT: Izdatel'stvo "Nauka", 1977
[8044/0351-11,439]

11,439
Cs0: 804k /0351
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UDC 577.3:539,12,04
RADIOACTIVE AGENTS AND WOUNDS

Moscow RADIOAKTIVNYYE VESHCHESTVA I RANY in Russian 1979 signed to press
24 Aug 79 pp 2, 3-4, 254-255

[Annotation, foreword and table of contents from book by Leonid Andreyevich
I1'in and Aleksandr Tikhonovich Ivanikov, Atomizdat, 2350 copies, 255
pages] '

[Text] The book deals with one of the pressing problems of contemporary
radiobiology--protection of the organism from the action of radioactive
substances, Materials for the first time are systematized and gemeralized
on the metabolism of radioactive substances coming in contact with wound
or burn surfaces, Ideas are presented on the mechanism of absorption

of radionuclides through the trauma of the skin, and recommendations

are made on diagnosis of contamination of wounds with radioactive sub-
stances,

On the basis of personal experiments and data in the literature, general
principles have been worked out for providing assistance in contamination
of wounds with radioactive substances and recommendations are given on
decorporation in contamination of wounds and burns with radionuclides,

The book is intended for specialists working in the field of radiation
medicine, physicians-hygienists, surgeons, occupational pathologists

[profpatologi] and radiobiologists,

51 figures., 57 tables, 197 references.
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Foreword

In recent years, a large number of studies have been done on the development
of principles and means of modification of the metabolism of radionuclidaes
in the organism, Data have been obtained on the principles of metabolism

of radionuclides, and a number of effective preparations have been created
for the prevention of incorporation and stimulation of removal of many radio-
nuclides from the organism. Radiation-hygiene studies conducted in industry
and in laboratories show the role of different pathways of possible entry of
radioactive substances into the organism of occupational personnel,

It should be emphasized that up to the present time three ways of radionuc-
lides affecting the organism have been traditionally considered: through
inhalation, perorally and percutaneously (on uninjured skin covers). But at
the present time increasing attention is being given to hygienic and clinico-
radiometric assessments of the wound pathway of radionuclides entering the
organism., Some researchers put this pathway of entry of radionuclides into
the organism on the same level as inhalation, which plays a leading role in
the process of man's contact with radiocactive materials.

In the last decade many experimental and clinical studies dealing with a dis-
cussion of separate aspects of this problem have been published.

In the book being proferred to the reader, a first attempt has been made to
examine the problem on the plane of analysis of two interrelated questions;
general laws of behavior of radionuclides on coming in contact with damaged
skin covers and principles, tactics and methods of given first and emergency
aid in comparable types of incidents. The results of many years of research
by authors serve as the basis; its program provides for the study of spe-
cial features of the metabolism of radionuclides as representatives of ele-
ments of groups of D.I. Mendi%iyev s periodic system (1—137Cs 11--98- 905:
III-—l“Ce v1--120 Po, VII--"7"1, transplutonium elements——zl*lkm) In addi-~
tion to personal matenals of researches, data include all the information
obtained from other authors accessible to us.

We studied the special features of the behavior of radionuclides in the
field of trauma, the character and level of tramscutaneous resorption in
subsequent traumatic injuries: excoriations and scratches of the skin, stab
and cut skin and muscular wounds, thermal and chemical burns of the skin.
Various methods and means of dealing with radioactive contamination were
used in the experiments. Many findings were obtained for the first time.

The generalization of personal and literature information makes it possible,
we believe, to make a number of valid judgments on the general principles of
behavior of emitters in the field of trauma and to prognosticate the charac-
ter of behavior of radionuclides of other elements--representatives of the
corresponding groups of the periodic system.
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At the same time there is disclosed the practically complete absence of ex-
perimental data pertaining to other elements (radionuclides), particularly
representives of group II (subgroup of gallium), group IV, group V (subgroup
of vanadium), group VI (including subgroup of chromium), VII (subgroup of
manganese) and VIII (subgroup of platinum elements) .

It would be appropriate here to direct attention to the necessity of a fur-
ther study of the following important parts of the problem under examination:
special features of the behavior of radionuclides and development of effec—
tive methods of prevention of radioactive contamination of microtraumas of
skin covers and chemical burns of the skin,

The authors express their gratitude to associates at the laboratory G.A. Al-
tukhova, A.G. Bazhin, I.M. Perfenova, B.A., Popov, Z.Ye. Turusina and M.A.
Karpenkova for their assistance in the performance of researches.
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Radioactive Substances
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PREDICTION OF IONIZING RADIATION TRANSFER BY PROTOMETRIC METHODS

Moscow PROGNOZIROVANIYE PERENOSA TONIZIRUYUSHCHEGO IZLUCHENIYA METODAMI
FOTOMETRII in Russian 1979 signed to press 10 Oct 79 pp 2, 3-4, 113

) [Annotation, introduction and table of contents from book by V., N, Mironov and
: Ye. A. Panov, Atomizdat, 1000 copies, 116 pages]

[Text] First the matter of the use of theoretical photometric methods and the
theory of heat exchange for the transfer of ionizing radiation is considered

and generalized, Theoretical photometry is used to analyze the radiation of
volume sources and the characteristics of ionizing radiation transfer trom sources
with different geometrical shapes. The possibility of using photometric methods
to predict the field of ionizing radiation is shown, Examples are given from

the practice of design and study of nmonuniformities in the biological shielding
of nuclear power plants and research reactors,

This book is intended for engineers and scientific workers dealing with problems
of radiation safety in nuclear power plants, the design and study of biological
shielding in nuclear power plants, reactor installations, prototypes and testing
units with sources of iomizing radiation. It may also be useful to students

and post-graduates specializing in this field, 54 figures, 2 tables. Bib-
liography, 28 references.

Introduction

The study of the transfer of ionizing radiation is an integral part of research
being conducted on the physics of ionizing radiations. The establishment and
- development of the theory of iomizing radiation transfer is based on a generalized
Boltzmann equation, by means of which problems of neutron and gamma-quanta
transfer in nonabsorbing, absorbing and dispersive media are solved, Advances
in electrodynamics, astrophysics and other fields of physics were used in the
development of the theory. But the methods of theoretical photometry and the
theory of radiant heat exchange are not vet used to the proper extent in the
physics of iomizing radiation transfer, even though light, heat and gamma-
- radiation are identical in nature. The generality of the principles of geomet-
rical attenuation and absorption in a medium unites these foums of radiationm.
In many cases the angular distribution of a volume source is similar whether it
be a luminous volume of ionized gas, an incandescent metal, or the active zone
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of a nuclear reactor, The basis of theoretical photometry is the cosine law

of radiation distribution at the surface of a radiation source., It is inherent

to transfer processes of light, heat and ionizing radiations including gamma-
radiation, neutrons, alpha and beta particles. The cosinusoidal surface source

is universal, This source reflects the character of the angular distribution of
particles escaping from a radiator surface at large angles relative to the surface
normal,

The theoretical and experimental data reported in this book indicate the possible
use of principles and methods of theoretical photometry (3, 24) in the physics

of ionizing radiation transfer, In some cases the same methods developei in the
theory of radiant heat exchange (24,25) are used,

This book generalizes the experience of the authors in applying the methods of
photometry and the theory of radiant heat exchange to the solution of such prac-
tical problems as determining the source characteristics at the surface of volume
radiators and predicting the radiation field from sources of different geometrical
shapes and the transfer of ionizing radiation through channels, cracks and cavities
in the biological shielding of reactors (1, 2, 4, 5, 9-19, 23, 26). The authors
hope that the data reported in this book will help readers to creatively apply

the principles and methods of theoretical photometry in different areas of the
physics of ionizing radiation tramsfer,
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UDC: 621.039.58
— RADIATION SAFETY AND SHIELDING OF NUCLEAR POWER PLANTS

Moscow RADIATSIONNAYA BEZOPASNOST' I ZASHCHITA AES in Russian No 4, 1980
signed to press 15 Feb 80 pp 2, 3-4, 265~267

[Annotation foreword and table of contents from book edited by Yu. A.
Yegorov, V. P. Mashkovich, Yu. V. Pankrat'yev, A. P. Suvorov and S. G.
- Tsypin, Atomizdat, 1150 copies, 272 pages]

[Text] New and original works are submitted that deal with radiation
safety and shielding of AES [nuclear power plants], experimental and theo-
retical studies of shielding, which were performed in 1977-1978.

There is discussion of the results of studies of sources of radiation and
waste from functional AES, methods of estimating the activity of coolants,
accumulation of active nuclides in AES personnel and a number of other
questions related to radiation safety of AES, There are descriptions of
- the results of theoretical and experimental studies of spread of radia~
tion in shielding, programs for the design of shielding, and informa-
tion is furnished about multigroup nuclear-physical constants. Several
- of the articles deal with shielding materials. .
This book is intended for specialists concerned with radiation safety of
AES, design and estimation of shielding, as well as undergraduate and
graduate students in the relevant specialties.

There are 143 figures and 47 tables. Bibliography lists 313 items.

Foreword

This collection contains original “werks dealing with' the study of radiation
safety and shielding of nuclear power plants in the USSR in 1977-1978.

The unwaning interest of specialists in these matters is attributable to the
ever increasing construction of AES and the desire to render them as safe as
possible, for both service personnel and the public. The data published in

the 11terature (see, for example, "Atomic Science and Technology in the
USSR," Moscow, Atomizdat, 1977) indicate that, even now, the annual
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dose to which personnel is exposed does not exceed, on the average, the
maximum permissible level. The rate of active waste discharge from AES and,
consequently, the dose burden on the public, also do not exceed permissible
levels. However, the increase in number of AES and consequent involvement
of an increasing number of people in servicing AES, and construction of AES
- in densely populated areas prompt speclalists to search for additional
means of lowering exposure of personnel and rate of active discharge of
waste. The new "Sanitary Rules for Designing and Operating AES" are
also oriented in this direction. The works included in this collection
are the result of this search. The additional means of protection, which
are unquestionably available, can and must be disclosed only through a
comprehensive study of the sources of radiation at AES, the causes thereof,
comprehensive study of AES as the source of radioactive substances in the
environment, and this will help render AES even safer, from the standpoint
of radiation.

Nor has interest waned in the study of shielding, examination of passage of
radiation through different media, refinement of methods and programs for de-
signing shielding, searching for and studying new shielding materials. The
results of such studies are needed by practice, since perfect protection
assures safe and convenient working conditions at AES.

The collection consists of four sectioms.

"srudies of Radiation Safety of AES" refer to work done at functioning
AES in the USSR, as well as work dealing with methods of forecasing radi-
ation sources and radiation conditions at AES, investigation of accumula-
tion of radiation sources in the body and setting standards for exposure
levels.

"Experimental and Theoretical Studies of Shielding" refer to articles on
basic and applied problems of passage of radiation through various media,
as well as methods of studying shielding.

"Methods and Programs for Designing Shielding" refer to mew methods, new
programs for determining the spatial and energy-related distribution of
radiations in shielding.

"grudies of Shielding Materials" refer to works containing information
about the properties of shielding materials when exposed to radiatior.

. In offering this collection of articles to the reader, the editorial board
hopes that the information it contains will find practical application in
solving problems of radiation safety and shielding of AES.
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BIOLOGICAL ASPECTS OF RADIOACTIVE CONTAMINATION OF THE SEAS

Moscow BIOLOGICHESKIYE ASPEKTY RADIOAKTIVNOGO ZAGRYAZNENIYA MORYA in Russian 1978
signed to press 11 Aug 77 pp 2-6, 159-160

[Annotation, foreword, and table of contents from book by Lev Aleksandrovich Pertsov,
Atomizdat, 1978, 1950 copies, 160 pages]

[Text] The book summarizes the numerous data available on migration of natural
radionuclides in water, their accumulation in marine flora and fauna, and the for-
mation of natural dose loading in various species of aquatic organisms. The points
of entry of artificial radionuclides into seas and oceans and characteristic
accumulation of radionuclides of an anthropogenic origin in aquatic organisms are
deseribed, The mechanism of action of ionizing radiation on the most important
marine plants and animals is elucidated, Applied aspects of marine radioecology
are discussed in terms of radiological situatioms and goals of radioecological
forecasts upon the entry of radionuclides into the hydrosphere,

There are 43 illustrations, 43 tables, 376 references,
Foreword

The development of atomic power engineering, omn the one hand, and the growing
danger from man's widening influence on the biosphere which has now assumed global
proportions, on the other hand, require a scientific analysis due to the consequen-
ces of the shift from fossil fuel to nuclear power, The most important of the
economic, sociopolitical, psychological, and ecological problems arising from the
present transition from fossil fuels to nuclear power is the effect of nuclear
power engineering on the environment,

The increased natural radiation background caused by man's exploitation of nuclear
energy has led to the development of a number of scientific disciplines such as
radioecology, radiation hygiene, and nuclear meteorology, which study all aspects
of the behavior of radionuclides in the environment and the effects of ionizing
radiation on envirommental objects and humans. Radiological research has shed
considerable light by now on the principal characteristics of the migration of the
radiologically most important nuclides in natural ecosystems, including marine
associations, and on the effects of irradiation on living organisms, including
marine plants and animals. As a result, it is possible to assess the radiation
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situation in different parts of the world and collect scientific information for
use in forecasting the possible radiological consequences of the entry of radio-
active substances into the enviromment,

The earth's hydrosphere has been the object of intensive radioecological research
during the last 15 to 20 years. The problems of marine radioecology are of interest
for a number of reasons. First, the seas and oceans are the main points of entry
of radionuclides (fallout, runoff of liquid and solid wastes from land)., Second,
some species of organisms characterized by comparatively high radiosensitivity
inhabit the hydrosphere, Third, the specific physicochemical properties of the
hydrosphere ensure an exceptionally high accumulation of some radionuclides in
marine plants and animals (the coefficients of accumulation of certain radio-
nuclides in aquatic organisms are in the tens and hundreds of thousands, i.e.,
the concentrations of the radionuclides in these organisms are 10% to 105 times
higher than in the water). In general, the accumulation of radioactive substances
in living things in water relative to the environment is much higher than on land.
Fourth, in recent years the World Ocean has steadily grown in importance as a
source of man's food resources, and in the not too distant future the hydrosphere
is likely to become the main supplier of proteins and other valuable nutrients,
Hence the accumulation of radionuclides in sea foods is a matter of major concern,
Fifth, advances in marine radioecology virtually guarantee the solution to such
major problems as the removal of radioactive wastes, Mankind has had unfortunate
experience with the uncontrolled discharge of radioactive wastes into the World
Ocean, The growing concern with the fate of the biosphere and particularly
the hydrosphere urgently requires a ban on the uncontrolled discharge of toxic,
including radioactive, substances into the seas and oceans, Helping to solve the
problem, specifically, the regulation, limitation, cr complete banning of such
discharges is the conclusion of some international agreements (e.g., the 1972
London Convention) of which the Soviet Union was the initiator and active participant.
- The basic unwavering position of our country, which favors worldwide efforts to
keep the World Ocean clean on the basis of international cooperation and agreements,
is well known,

This book deals with all the timely problems of marine radioecology mentioned
above, It can be divided into more or less three parts, The first (chapters 1

to 4) describes the sources of the natural radiation background in the seas, the
mechanism of accumulation of radionuclides in aquatic organisms, and the quan-
titative characteristics of the radiation load in marin plants and animals from
the natural radiation background. The second part (chapters 5 to 7) sets forth

the characteristics of radioactive contamination of aquatic organisms and describes
the injury they suffer from radiation, The third part (chapters 8 and 9) takes

up the practical aspects of marime radioecology as it examines various radiation
situations and discusses radiological monitoring of the hydrosphere,

The most significant aspects of radiocactive contamination of the seas are fully
discussed from the biological standpoint, Thus, a reader interested in protecting
the environment against radioactive contamination will get a clear idea of the

migration of radioactive substances in seas and oceans and of the effect of ionizing
- radiation on marine life,
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It is characteristic of nuclear power engineering that serious attention was

paid from the very beginning of its development to the ecological aspect of its
influence on man's enviromment, including the watery envelope of the planet, It
is possible, therefore, that the world may escape the undesirable side effects

on nature that once resulted from the development of certain branches of industry.

- The forecasts and scientific assessments of the worldwide use of nuclear energy
on a steadily increasing scale, chiefly nuclear power engineering, are quite
optimistic from the ecological standpoint, However, continued research is needed
in the field of radioecology and radiation hygienme in order to obtain a deeper
understanding of the consequences of the increasing use of nuclear energy. Only
then will it be possible to guarantee both the complete satisfaction of the growing
energy requirements based on nuclear fuel and the preservation of the purity of
the biosphere of which the earth's hydrosphere, a unique formation of permanent
value, is an inseparable part.

From the author

A great deal of information is available regarding the effect of radioactive con-
tamination of the seas on their inhabitants, but the main radiobiological dose-
effect dependence, now used to evaluate quantitatively the action of ionizing
radiation on living organisms, has not been adequately studied. Most reports

deal with the radionuclide concentration-effect relationship from which the
intermediate element, the tissue dose, was omitted, thereby rendering the research
unconvincing and the results incomparable, We attempted to fill the gap with our
book. For this purpose we discussed both our own data and published material

in the light of the functional relationship existing between the nature of the
reaction of an aquatic organism and ionizing radiation dosage,

In evaluating the effects of low level doses of radiation, we emphasized the fact

that natural and artificial radionuclides are unevenly deposited in tissues.

We examined in this connection the creation of natural and anthropogenic radiation
z loads in aquatic organisms and their quantitative characteristics.

In keeping with the main purpose of the book, the sections based on published data

were arranged according to the analytical principle and they include what we -
regarded as the most valuable and rigorous works, Hence we do not claim for them -
the exhaustive completeness of a typical review of the literature.
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ADVANCED BIOTECHNOLOGY

upc 577.23
THE DEVELOPMENT OF MOLECULAR-BIOLOGICAL RESEARCH AND MULTILATERAL COOPERATION
Moscow VESTNIK AKADEMII NAUK SSSR in Russian No 6, 1980 pp 82-88

[Paper presented by Academician J. Kiman of the Czechoslovak Academy of Sciences
at the XI Meeting of Representatives of the Academies of Sciences of the Socialist
Countries in Tallinn]

[Text] The topic of this presentation is closely related to one of the most.
important tasks of bilateral and multilateral cooperation among socialist countries
in the field of natural sciences, which is to ensure the foremost development of
the most promising scientific investigations. Specifically, the discussion will
focus on the necessary, in our opinion, measures that must be taken to ensure the
development of molecular-biological research currently being coordinated by the
New Program of \Multilateral Cooperation,

As part of the topic which interests us, we would first like to briefly charac-
terize the goals and methods of those studies which are basically molecular-genetic
in nature, In general the goal of this research is to explain the molecular basis
of the various functions of biological systems--from the simplest forms, i.,e,,
functionally active biological macromolecules (nucleic acids and proteins) and
molecular complexes (nucleoproteides and phages, viruses, procaryotic and eucaryotic
cells to multicellular plant and animal organisms,

Biological phenomena, which serve as the subject of molecular biology, are simul~
taneously studied as phenomena by other biological disciplines, This involves

the fundamental behavior of living systems, such as nourishuaent, growth, reproduc-
tion, mobility, irritability, secretability and specific characteristics such as
infectability, resistance, differentiation, abnormal cell transformations, immunity
and tissue histocompatability as well,

The spectrum of experimental methods used in molecular-biological research is very
wide and attests to the complexity of the problems being investigated,

Molecular-biological analysis, based on the biochemistry of nucleic acids and
proteins, requires, in addition to complex physical-chemical and physical methods,
x-ray diffraction techniques, neutron scattering and nuclear magnetic resonance,
. and now, mathematical models, not only the necessary equipment but also a wide
i assortment of special reactants, enzymes and radioactive isotopes., The application
i of this arsenal of techniques can be effective only if there is a well characterized
: experimental biological model, whose value increases the more its genetic structure
1 is defined,
! 1
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It is necessary to emphasize the qualitative specifics of the experimental model
in molecular-biological research in comparison to that used in other areas of

- biological research. If the model is biologically and genetically simple enough,
then it becomes not only the subject of the research, but its instrument as well,
since it becomes necessary at all stages of research - from the statement of the
oroblem to the interpretation of the results. This approach allowed us to postulate
the existence of a nucleotide triplet as the basic unit of the genetic code some
20 years ago, while direct biochemical proof of this was obtained only in 1961.

In the last decade, the application of this relatively simple experimental bio-
logical model was partially responsible for the transformation of oncogenic

viruses and their host cells into valuable tools in the study of not only malignant
cell changes but of several normal cell functions and the structure of cell genoma
as well, Therefore we now have numerous data on the molecular basis of virus and
microbe functioms.

Today this approach, together with the wide application of recombinant DNA tech- -
niques as weil as the whole complex of immunological, immunogenetic, cytological,
physico-chemical analysis and mathematical models, offers wide possibilities for

the study of the molecular basis of fundamental and specialized functions of

eurocaryotic cells, among these human cells, This is supported by the wealth of

new data obtained in the past few years which have substantially changed our ideas,

- This in part includes the data on the dual role of biological molecularly functioning
elements, i.e,, those transmitted in replication and those replicating in trans-
mission, and data on nucleases in replication (after the discovery of functioning
macromolecule complexes),

These are also data obtained by virtue of the discovery of reversible transcrip-
tase (1970) and the restriction enzymes, and later by the development of techniques
for determining DNA and RNA sequences, by obtaining recombinant DNA, in other
words, data obtained by virtue of the application of the technology of genmetic
engineering (after 1972),.

In addition, these are new data on the "maturity' of the information transcript

and primarily on the previously unknown technique of gemetic recombination by
combining information carrying RNA fragments after a preliminary breakdown of the
molecular predecessors (splicing). This relatively simple technique of genetic
recombination in eucaryotic cells, which was also probably the earliest evolutionary
phenomenon, allows us to postulate that specifically RNA and not PNA serves as

the primary information material, It is probable that a simple ribonucleotide

(for example, nicotinamidadenine-dinucleotide) could have become in the process

of evolution the primary information unit, the genetic monomer which served as

the basis of cell metabolism as the precursor of reactions which are catalyzed

by enzymes which evolved later. This new idea about the primary information function
of RNA is not even contradicted by data on protein which recognize necleotides,

To these proteins, in addition to the already known lac-repressor, belong the
enzymes of RNA-RNAse II maturation which is a nucleotide and probably also the
proteins of membranes which are responsible for the transport of specific nucleic
acids within the cell,
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