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OT KOHUENUWN HOOCPEPBLI K KOHUEMNUMA HOO3TUKU
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B ctatbe n3noxeH aHanu3 opMmnpoBaHUs HOOITUKN Kak COBPEMEHHOW CTaguu passuTUsa OMoaTU-
k. ®nnocodckori 1 MUPOBO33PEHYECKO OCHOBOW HOO3TMKM MPU3HAETCA COBPEMEHHAas aTudyeckasi
oLeHKka nocneacTeuin TpaHchopmaumm brocdepbl B Hoocdepy B pesynbTaTe XusHeaesTeNnbHOCTH
YernoBeka.

MpencraBneHbl UCTOpUYECKUE MPeanochbiki (hOPMUPOBaHNST KOHLENLUMU HOoCdEPBl U HOOSTUKM
B pamKax 3BOMOLMOHHON Teopun psaa uccrnegoBsaTtenen-npenwecTBEHHNKOB.

3Ha4YMMOCTb KOHLEMNLMM HOO3TUKM OMNpPeaensieTcs aHan1M3oM yCrnexoB 1 Heyaady B paboTte no 3a-
LMTEe OKpY>KaloLLen cpefbl, a Takke Co3faHneM 3TMYeCcKoW nraTdopmbl MeHeaXKMeHTa B cdepe 6umo-
6e3onacHocTM Hoocdepsbl.

KoHuenumnm Hoocdepbl U HOOITUKN paccMaTpUBaKTCS Kak COCTaBMsOLLME BEKTOPA pPasBUTUS Lu-
Bunmsaumm XXI CT. 1 COBpEMEHHOIO MUPOBO33PEHMS.

KntoueBble cnoBa: Hoocdepa, HOOITUKA.
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FROM THE CONCEPT OF NOOSPHERE TO THE CONCEPT OF NOOETHICS

! The Odessa National Medical University, Odessa, Ukraine,
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However, the idea of a “noosphere” of Teilhard de Chardin is perceived by some today, it was a
concept that did not gain ground, although it had its eminent champions such as Huxley, Lerua and
Vernadsky. The notion of de Chardin was too ephemeral a concept to take on board, especially with
its spiritual basis that did not fit with scientific thinking. This underlying idea, however, did help us
nevertheless to focus on a newly emerging era in evolution, one that would change the direction in
which “natural” forces might have led us. It has become increasingly obvious that this new direction
could be largely under human control and this could impact many different ways on the future of pla-
net Earth (and probably beyond). As a wake-up call, the noosphere was therefore important in one
respect, which emphasised the fact that man must set about regulating the “knowledge-sphere” and
taking greater responsibility for his action in the evolutionary process, i.e. in the behaviour through
which he applies this knowledge. Little seems to have been done constructively about this matter, but
the knowledge-sphere is now with us in the guise of the internet and other media systems that could
never have been perceived by the 20th advocates of the noosphere concept. Evolutionary develop-
ment has to be considered in much greater depth because it is hereafter going to be central to any
debate about the future. It follows that the problems of what constitutes useful knowledge and how to
control of its application have become increasingly urgent, otherwise possible scenarios would in-
clude some that would definitely be detrimental to future existence of mankind, as was faced when
atomic warfare was first let loose. The wake-up call today should not be through such drastic mea-
sures. The general public is greatly in need of education about the issues facing mankind and the
planet. Concerted action on a global scale is needed to put in place constructive approaches, bottom-
up and top-down, that might help human society, the biosphere, and our planet (and things beyond)
to face the future with confidence and understanding. It is hoped that what is presented here goes
some way to opening up a fuller debate of an underlying deficiency in the present state relating to our
control of human knowledge and where it might take us, rather than proferring solution to the prob-
lems.

Key words: noosphere, nooethics.
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When it is clear what true morality consists of, everything else
becomes clear.

Confucius

Dialogue is not primarily concerned with providing a platform
for scientists to explain to the receptive layperson how the world
works. It is instead a context in which society (including scien-
tists) can address the issues that are arising from new develop-
ments in science.

Introduction

The noosphere means knowledge sphere; it is
the sum total of mankind’s understanding, with
endless facts that have accumulated since com-
munication in words, spoken and written, became
a feature of the human species. The concept of a
global cognitive layer generated by the formation
and development of human consciousness and
understanding was proposed at the beginning of
the 20th century by Tielhard de Chardin [1]. This
essay will make several points that lead on from
this germinal notion, namely that

(1) mankind’s development means that this spe-
cies can now control to a large extent many things
that nature, left to its own devices would have dealt
with in other ways,

(2) as a consequence, we have moved into a
new era of evolution that will have a very different
character from the past,

(3) the information available to us should have
led and will lead to improved understanding of our-
selves, and our relationship with the rest of the
biosphere, this planet, and indeed the whole Uni-
verse, and finally,

(4) the content of the knowledge sphere acces-
sible to all must be regulated such that it is used
for better rather than worse, and consequently
leads to some important moral and ethical issues.

The proposal and development of the Noo-
sphere concept was considered by some to be one
of the greatest, but chequered, philosophical
achievements in the 20th century. The noosphere
— from Greek “noos”, reason — is the ethereal
layer in the cumulative consciousness of man and
society makes knowledge available to all, which
may bear great benefits to future development in
the material and abstract nature of existence. But
the emphasis on human consciousness (and pre-
sumably understanding) was based on a spiritual
notion by Tielhard de Chardin [1]. Call it whatever,
the concept was nebulous, with no tangible evi-
dence of its existence; it was literally conjured up.
Today we might refer to some such “strage” ine-

aene . meme . _oaamen

Sir Roland Jackson
(Science and Public Affairs, March 2005, p. 12)

ther as the technosphere, anthroposphere or so-
ciosphere. According to Lerua, the noosphere is
the evolutionary successor of the biosphere, but
this is to divorce knowledge from substance, which
gets us nowhere. A knowledge sphere created by
man can be used by mankind (and any greater
intelligence), otherwise it has no relevance.

Whether these ideas tie in together or are seen
as not exactly congruent with one another is open
to debate, with little chance of an agreement be-
ing reached. Anyway, things have moved on; there
is no doubt that du Chardin and his disciples could
not possibly have conceived of an accessible store
of facts, information and knowledge that has been
developed large through the scientific and tech-
nological advances by many outstanding figures
mostly among the computer pioneers.

However, the original noosphere concept was
considered fundamentally flawed and nothing more
than bombastic prattle by other eminent people, in-
cluding Medawar [2]; indeed, he slated it as little
more than vacuous rhetoric by someone who knew
very little about the subject matter compared with
those scientists who tried to bring it closer in line
with the nature of human development and our
future evolution. Had it indeed been one of the
greatest philosophical achievements of the 20th cen-
tury, it should be as prominent today as it was in
the 20th century, but it faded rapidly in the late
1900s and is scarcely mentioned nowadays in
science or philosophy, with only a few devotees
with little background knowledge posting mostly bi-
zarre remarks about it on the web. But that does
not mean that the noosphere concept is dead, for
we do indeed have a knowledge sphere in exist-
ence today, undreamed of in the middle of the 20th
century, and it is certainly not based on vacuous
rhetoric. Thus we should retain the term, but use
it to refer to all means of communication that al-
low us to pass information and knowledge from
one person to another, for one place to another,
and to use it responsibly. This word responsibly
is the one that leads to the need for us to have in
place a firmer means of dealing with the moral and
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ethical issues that can arise in all forms of media
of communication. The word that we use here to
refer to it is nooethics [3].

An accessible knowledge sphere cannot but
help in advancing human society, hopefully for the
better than the worse if used wisely. The reposito-
ries for all forms of information and knowledge in
pre-du Chardin’s days would have amounted al-
most exclusively to just one main source, viz. our
libraries. These are tangible entities that played
their part and still do. However, it was instrumen-
tal in mobilizing others regarding the implications
that rapid advances in knowledge led to it techno-
logical applications whereby human activity would
quickly become the main determinant of not only
mankind’s future development, but that of the en-
tire biosphere and the whole planet. It is said to-
day that more earth is moved by man than by the
forces of nature. This simple but astonishing fact
alone should make us sit up and take notice of
what is happening around us and to us. [At this
point, we ought to consider briefly an awkward
conundrum that comes up repeatedly in some of
the further discussion below. If mankind does shift
more earth than “nature” does, is what our spe-
cies does “unnatural”? Has not our domestication
and cultivation of animals and plants already
changed vastly the surface of the Earth and much
that would otherwise have happened if it had been
left wild? Mankind has already markedly changed
the future destiny of this planet in this way, and
will continue to do so even more than before. Is
this not a natural development, and part of the pro-
cess of evolution taking its own course, however
different from that it seems from what has hap-
pened in the past? To suggest that man directing
future evolution is unnatural effectively alienates
him from the rest of the biosphere, and in some
eyes would elevate him once again to a more god-
like figure.]

Huxley’s Involvement and
Interpretation

One of the pioneers with a thorough grounding
in evolutionary theory who fully appreciated the
problems of the limited resources of our planet af-
ter Malthus was Julian Huxley [4]. He had shown
great concern about exponential population growth
and became one of the founders of “eugenics”.
The general public and politicians had, until WW2,
taken little cognisance of the importance of science
in shaping the future, at least not until the Ameri-
cans dropped two atomic devices over Hiroshima
and Nagasaki. Suddenly the impact of science on
our future as a species came home to everyone

i e e e i, e

and the morality (or rather the immorality) of war
made people think about the impact not on just
technological advance, but also the consequenc-
es in terms of the ethics of human behaviour. Hux-
ley approached these issues from the humanist
viewpoint, much like his forebear, TH Huxley. Man
was clearly becoming increasingly powerful in con-
trolling his environment. Humanists believe there
is no supernatural ultra-sentient being; the most
sentient being in evolution of life as far as this plan-
et is concerned being the aptly named Homo sa-
piens, both conscious of himself and his relation-
ship to the rest of nature. It is therefore the respon-
sibility of human beings to look after not only their
own future, but be responsible custodians of the
planet. As mankind gains power over the environ-
ment, so this duty becomes increasingly apparent
and pressing as technology advances apace, fast-
er than any of us might have imagined since Ju-
lian Huxley’s days. Left alone, chaos could soon
result, and our future would be totally uncertain.
Humanism today is a weak movement because it
is the default position, in which man rejects the
notion that his future is preordained by some ex-
ternal agency to which he may call upon in times
of dire need to wrought some sort of miraculous
deliverance from “evil” or disaster. The theist autho-
rity usually portrayed by religious people is that
God does not abide only by the laws or rules of
nature as we know them; God can work miracles,
cam work outside and beyond the laws that we
find can explain the Universe, and through some
mystical means can decide our individual and col-
lective destinies.

“‘Huxley surveyed the progressive development
of humanity, but did not make any analogies with
biological evolution. Social achievements, he
claimed, are connected with the development of
more and more liberal laws and ethical principles.
Huxley openly agreed with Herbert Spencer
(1820-1903) that moral principles have evolved,
but at the same time denied that the evolution-
ary process provides any basis for forming the
very criteria of ethics. Fanatical individualism, ac-
cording to Huxley, attempts to explain itself as
analogous to, or in the application of, cosmic prin-
ciples to society. As if already criticizing Spencer,
Huxley wrote that in such analogies and applica-
tions, there is nothing new. In his correspondence,
Huxley noted that: ‘The essence of my lecture is
to place Christian doctrine on a scientific ground-

ing.’ [quoted in Gall [5]; our emphases].

And again:

“...in ‘The Individual in the Animal Kingdom”
(1912) that he had tried to show how individuali-
ty in the animal kingdom shed light on the study
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of man. With this book, he wanted to lessen the
existing gap between science, philosophy, and
everyday questions. He noted first that humans,
by using supplementary evolutionary mecha-
nisms (he later called this “psychosocial evolu-
tion”), had left the framework of biological evolu-
tion. With the help of speech, and later writing,
according to Huxley, man was effectively able “to
escape death”. It is also important that, thanks
to words and actions, a person’s intellect could
influence other people in space and time. The
ideals of active harmony and mutual aid, he sug-
gested, were the strongest means for progress.
This writing was evidence that the ideas of hu-
manism and evolutionary ethics, which Huxley
actively reworked later, were already contained
in this small zoological book.” [5, our emphases].

It is undoubtedly the case that two walks of life
most prominently involved in this increasingly rapid
advancement in human dominance, through ra-
tionally gained factual information and its under-
standing, are the development of science, and the
remarkable ability of mankind to apply the findings
to his advantage, largely through the world of tech-
nology. These two “disciplines” actually feed off
one another. Technology is finding out how to do
something basically with tools, and this often
opens up a rigorous inspection of the application
by experimentation which can lead to deeper sci-
entific understanding. The other way is the more
obvious, which is that findings achieved through
scientific methodology (by hypothesis and experi-
mentation) are turned into technological advanc-
es. We must leave aside what humanities and oth-
er disciplines have contributed because that is
outside the field of expertise of the authors. How-
ever, other viewpoints have to make their contri-
bution in the debate about the nature and control
of this noosphere, not just from scientists, doctors
and technologists. This is why, as previously men-
tioned, we wish to open up this debate rather than
suggest any prescriptive approach to the tackling
of the underlying difficulties. Neverthess, the point
that can be made here is that, when it comes to
ethics and knowledge, we will see that the scien-
tific discipline is streets ahead of most other fact-
and knowledge-based systems. It had to be so
from the start otherwise advances would be slow
and contentious.

Information on its own, no matter how much is
posted on an ethereal layer we may call the noo-
sphere, or what must now be seen as by far its
major component — the internet or worldwide web
— only becomes useful when it applied. The
knowledge-base available on the internet arose as
computers were made capable of communicating
with each other through the ether, and on this ac-

aene . meme . _oaamen

count we have in place a valuable resource that
has a “reality”, and is not just an idea or vague
conceptualization. There is no hypothesis or con-
cept that can be seen as equivalent to that of du
Chardin; the internet has been a natural develop-
ment of information technology (IT). But we are
back to the word “knowledge”; knowledge of a train
time as an example is useful when a particular
person wants to travel from A to B, but otherwise
it is worthless. However, this emphasises the point
that, before we can proceed any further, the words
information, fact, supposition/hypothesis, experi-
ence, knowledge and wisdom need to be careful-
ly considered, especially as some of them are used
interchangeably; this cannot be so if any clarity is
to be achieved. As scientists, each term should
be accurately defined so that there is no miscon-
struing of what is meant when one person com-
municates with another. The words of Einstein
probably went too far: “Knowledge is experience.
Anything else is information”. Teller amusingly re-
marked of another two of the words: “A fact is a
simple statement everyone believes. It is innocent,
unless found guilty. A hypothesis is a novel sug-
gestion that no one wants to believe. It is guilty,
until found innocent.”

There are a self-selected band of human be-
ings that take an interest in factual information, but
not for its own sake. They are the synthesizers,
the data-miners, who delve into this information
but with a vested interest — they have a hunch, a
hypothesis, based on an inquisitive and intuitive
grounding. This is because they constantly try to
make correlations, a process that, when signifi-
cant, can rapidly advance our understanding, i.e.
effectively creates new knowledge. They gain ex-
perience in doing this, which increases their abili-
ty to make wider and wider correlations — to see
the bigger picture as to how the Universe and eve-
rything it works. Information leads to knowledge
(the latter being more easily interchangeable with
understanding); and with experience this leads to
wisdom. The role of the correlators is extremely
important in the evolution of mankind. They are
often the deep thinkers who can have a truly phil-
osophical, and hopefully philanthropic, mien. But
almost all scientist try to get the bigger picture
through correlations, usually on a less grand scale
than the select band just mentioned; like Darwin,
there are men and women whose theories took
shape from piecing together observations to make
informed guesses to how they work together. Dar-
win took extraordinarily detailed notes on great
swathes of nature, and along with his vast collec-
tion of biological and geological, formulated one
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of the major theories of all time, that of the theory
of evolution by natural selection [6].

The Problem of Knowledge

Facts are bits of information, but they are not
written in stone, as Teller emphasised, otherwise
we might still accept that the sun goes round the
Earth. They are usually our conception of some-
thing relatively stable for the moment; tomorrow a
fact may not be true or it might be radically changed.
Furthermore, knowing a fact (a piece of informa-
tion) like the example of the train-time does not
mean that the train will definitely be at a particular
place at the appointed hour. Facts are therefore
mutable and often just approximations to the truth.

There are two issues relating to information and
knowledge going into the internet, just as we put
information into our personal computers. What
goes in largely determines what comes out. A new
dawn is truly upon us as computers become more
adept at learning and correlating things them-
selves. In due course they could take some ele-
ment of control, but that argument is for another
occasion. If rubbish goes in, rubbish will come out.
Everyone decides what goes into his or her com-
puter that is potentially of use presumably at a later
time. Each person should be in control of his or
her machine, and largely in his or her interactions
with anyone else. If there is a general repository
of information accessible to the whole world, the
most gigantic computer imaginable that constant-
ly grows exponentially in size, the Herculean prob-
lem of what goes in and what comes out has to
be addressed, for it certainly needs very carefully
monitoring and control. This is because the appli-
cation of information can change things for better
or worse, with outcomes that could affect the whole
of existence. We will presume that this particular
type of device is accessible to everyone suitably
equipped at all times. The other scenario is that
there are multiple knowledge repositories which
can only be accessed by certain privileged per-
sons, an awkward consideration on which we have
no space to expand in this article, however much
it creates additional problems (e.g. where the state
as a faceless entity takes control on some ideo-
logical basis that is generally unacceptable to hu-
manity). Nevertheless, there are a multitude of
databases of this kind in existence, and if for the
present they are not made part of the noosphere,
then they are being carefully controlled and guard-
ed by people with vested interests in facts and
knowledge for some ulterior motif (usually busi-
ness or political reasons). Hence there is much
knowledge that is unlikely to be integrated, at least
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for considerable periods of time, into the noo-
sphere.

The issue of prime importance in this new evo-
lutionary era is that access needs to be controlled
where information/knowledge is going in (being de-
posited), and access out equally regulated where
this can be seen as potentially dangerous — an
obvious case being privacy. A simple example
would be the release of information about a per-
son where highly sensitive information on a medi-
cal condition might reveal his or her identity. The
danger is epitomised by the phone hacking scan-
dals currently afflicting “celebrities”, but equally can
occur for the man in the street. If these matters
are not regulated, there is the potential for huge
amounts of misinformation, misuse of data, fabri-
cation of data, scandal, etc., not to mention the
constant amassing of useless information that will
bury the truly important data and create greater hin-
drance than a help. Input is already controlled in
many ways for these reasons and many others, e.g.
the uploading of pornography. However, the fun-
damental questions are: who is in control, and how
does (should) the control system(s) operate?

Nowadays we move feverishly fast in techno-
logical developments, and have made enormous
amounts of information available to all on a world-
wide basis. With easy access to this information,
it can be responded to and acted upon in amaz-
ingly short times, and as the name implies, glo-
bally and universally (where these two words have
intentionally not been used interchangeably). We
have to address the question as to who regulates
what is stored in our new-found electronic libra-
ries, what should be “archived” or discarded, and
about how it is accessed, by whom and when, if it is
not permanently available to all. While most people
know something about what a library is and how
it functions, fewer know in general how its con-
tent is regulated. It is difficult to imagine finding
vast collections of pornographic literature in a civ-
ic or university library, but there is much on the
internet and this is where ethical considerations
be carefully considered on a much wider basis
than hitherto.

The content of much literature itself, as just men-
tioned, is regulated by the compiler/editor (also by
web managers in the case of the internet). The Ox-
ford English Dictionary vets everyone who is en-
gaged in making an entry and checks each of
these in an editorial office. Wikipedia has to carry
out a similar task to avoid including subversive or
pornographic material, racist and sexist propagan-
da, etc., but it is not easy to see how it can cont-
rol misinformation and misleading information. The
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issue here is that supposed “experts” adding to
the universal encyclopedia are vetted by other ex-
perts in the same field, and therefore the opera-
tion is one of self-regulation, from the bottom up,
but this does also not occur without a top-down
regulatory control. So the wider problem of the
knowledge sphere is its overall regulation, which
will be discussed more fully below. However, two
points need to be stressed at this juncture. First,
much information/knowledge in books or files on
the internet is potentially dangerous when it leads
to destructive or negative action, and therefore the
laws of society will only be upheld is if we also con-
trol who, how and when it is accessed, especially
in cases that lead to unlawful behaviour. The world
now dislikes all nations arming themselves with
atomic bombs, but the information as to how to
make one is available to all.

Second, the knowledge sphere or internet is a
product of mankind that has enormous power in
its application, but its control in the wrong hands
could lead us closer to a police state and restrict-
ed freedom of action. The consequences of not
putting in place the appropriate controls could so
easily be disastrous. Scientific ideology is a striv-
ing for truth and understanding for the benefit of
all mankind and beyond. Political ideology ought
to have the same direction, but it is too often seek-
ing power and control that is not in the best inter-
est of all mankind, or even sectors of mankind.
Transparency is essential in this regard, and the
process of regulation as part of nooethics will need
to be, as already indicated, both bottom-up and
top-down, and without compromise. It must be co-
ordinated and have a general set of guiding prin-
ciples rather than be of the ad hoc nature that we
see today. It should not be piecemeal and ad hoc,
especially where vested interest in the vehicle
sending information into the noosphere is the main
motive. The knowledge sphere or internet is be-
coming increasingly anonymous in many ways, i.e.
who post the information/knowedge and who has
monitored/edited/censored it; few of us know what
is going on behind the scenes. The problem there-
fore is one of having this clear regulatory system
operating before things get out of hand. An analo-
gy might be with the Airlines, which would be in cha-
os without the Warsaw convention being firmly in
place. Is in not the right time to consider a similar
global convention regarding the regulation of man-
kind’s collective and cumulative knowledge-base?

Knowledge is power is a well know adage; or
rather, it can give power; However, it is important
to know how to use this power wisely and respon-
sibly. As Huxley remarked:
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“We approach a great change in the life of man-
kind which cannot be compared with the whole
its previous experience. That time is near, when
man will receive atomic energy, such a power
source as will give him an opportunity to build
his life in any way he wants... Will man manage
to take advantage of that force, to direct it to-
wards kindness instead of self-destruction? Has
he grown able to use the power that will inevita-
bly be given him by science?” [4, our emphasis].

Ethics and Evolution

Human activity and its consequences take cent-
ral place in Nooethics. In man, the laws of matter
have led to the properties of acquisition and ac-
cumulation of knowledge, production of new know-
ledge by means of invention, programming of ac-
tions and their realization by means of labour (ma-
nual functions), i.e. altering material objects and
creating new ones. This advancement was seen
by Vernadsky [7; 8] in the early 1940’s as the new
epoch in the evolution of life on Earth. He inter-
preted the concept of the noosphere in the con-
text of his doctrine of the biosphere, humanistic ide-
ology and the role of scientific ideas as a global
phenomenon. Huxley argued this in a slightly dif-
ferent way, but there is considerable convergence
between the views of these two eminent figures:

From the beginning of the WW2, Huxley had in-
tensified his humanitarian activities. In 1941, he
published his earlier notes on humanism as a
new separate book “The Uniqueness of Man”
(Huxley, 1941). In 1943, like his father fifty year
earlier, he delivered the Romanesque lecture on
“Evolution and Ethics”. In it, he claimed that eth-
ics is not only the result of evolution, but it is also
a factor in future evolution. In his own words, “a
man is able to inject his own ethics into the heart
of evolution”. [quoted in ref. 5, our emphasis].

The real problem here is our interpretation of
such remarks as man being “able to inject his own
ethics into the heart of evolution”. This alone re-
quires a dissertation if the consequences were to
be discussed.

Future Success or Pending Failure?

Assuming that mankind does much more in di-
recting evolution in future, there is the possibility
that this can be either by working with “nature” as
it has been up to the time before conscious thought
entered the equation or in some new manner, which
might even be against nature. (As remarked ear-
lier, if man had not domesticated animals and
plants, the biosphere today would look totally dif-
ferent; but we cannot go back as evolution, like
time, is undirectional.) The former is the scenario
that many would prefer rather than see the planet
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overrun by an almost entirely technological driven
“programme” that veers towards a complete change
in more than just the biosphere. The word pro-
gramme has been used because advances would
be channelled to attain some new goal for man-
kind, and here we meet another difficult problem
that Huxley had also addressed, i.e. teleology and
evolution. We have indicated elsewhere [9] that in
biology there is an element of teleology that has
to be construed as part of the evolutionary pro-
cess (in simple terms a degree of purposefulness),
although in general most of evolution is not seen
to be purposeful. In contrast, there is absolutely
no question that teleology will be heavily involved
in all future developments, and what has been ar-
gued here is that the proportion it assumes might
be kept within certain limits, otherwise it will take
over completely. If mankind has a deliberate pro-
gramme or plan for future evolution, we return yet
again to the thoughts and arguments of Julian
Huxley because evolution tends to result in in-
creasing complexity, the “conquering” of ever more
remote habitats by living creatures, and the no-
tion that it advances with time, and within it he also
saw a degree of purposiveness. Huxley and many
other evolutionists have always had a problem with
what constitutes “progress” in biology; to most it
is the more perfect adaptability to its environment
in which an organism can survive and proliferate.
Thus none of us can be sure what truly constitutes
progress or an “advance” prior to conscious be-
ings deciding these matters not by chance, but by
design. Today, we expect advances all the time,
especially from technological know-how, and we
generally know what we mean by something be-
ing an “advancement”. If there is some grand sce-
nario or objective in mind, then there has to be a
masterplan. It will require the purposeful action of
the collective intelligence of mankind, which inevi-
tably must not only be self-organizing, but self-impo-
sing. If this is not done through the concerted ac-
tion of everyone involved, then we may be at the
mercy of a few self-selected architects of the fu-
ture, rather like the power lords of the past (and
to some extent present), and there may be no
knowing whether their plans lead to success or
doom for many aspects of this planet and beyond.

The Issue of Culture

We also have to consider culture among hu-
man society in all its diversity. The future, as al-
ways, is undecided or unpredictable, unless one
persists in a belief in predestiny. Japanese culture
and philosophy have differed traditionally from that
of the Western civilization. The Japanese believe
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that you have to plan and make your future, where-
as it was often said of Westerners that they can
wait and see what happens. There is little doubt
now — since even politicians have started to take
heed — that we can no longer sit back and “see
what happens”. If human society collectively shapes
the future, there will be cultural rivalry in many cas-
es and the political impact of this will be difficult to
resolve. This makes it all the more imperative that
mankind does shows cooperative action for ensur-
ing the future will allow not only his own species
to survive and thrive, but that all other life forms
will have their right to exist without unnecessary
conflict.

The Emergence of Nooethics

From the point of view of nooethics, the sole
model for the steady development of mankind and
the continuation of life is a controlled socio-natural
system based on communal intelligence and the
nooethical education of society with regard to the
crucial significance of the noosphere/internet wher-
ever evolution is going to take us, directed or not.

The main directions in the development of noo-
ethics should be: () a cultural-moral and global
outlook as the essence of human technocratic ac-
tivity. (1) Formation of nooethical principles of edu-
cation, and (Ill) humanistic cultural understanding.
It must rise above cultural differences. It will be
necessary to study the influence of information
technologies on the formation and development of
the noosphere with regard to the moral education
of man.

Nooethics is an ethical component of the laws
of development of the noosphere, which should
not contradict, but sustain the laws of evolution of
the biosphere. However, the principle of natural
selection is being constantly subverted by the way
in which mankind can foster the weak and vulner-
able in society, protecting them from encounter-
ing life-threatening circumstances — not exactly
the survival of the fittest. The main role in this proc-
ess should be played by an association between
science and the ethical mind (conscience) of man-
kind. Extending the development of Vernadsky’s
theory of the noosphere, nooethics unites three com-
ponents — the scientific mind of mankind, his moral
reason, and his technical progress — with the ob-
jective of preventing a global ecological crisis.

The Importance of the Role of
the Scientist in Our Regulation of
Knowledge Base

The choice of strategy in the development of
any branch of human activity rests on the con-
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sciences of individuals and on their collective re-
sponsibility, leading to decisions that are jointly
acceptable (consensus). The issue is one of mora-
lity and ethics; in terms of the noosphere, we have
called this “nooethics”.

If the activity of man regarding the noosphere
does not begin to be regulated by sound ethical
principles, old and new, the consequences might
well be catastrophic. Nooethics is a concept con-
cerning the rules of behaviour in relation to the
Noosphere that is crucial for stable existence and
development in the post-modern era. As the su-
preme stage of development of bioethics, it should
organically incorporate ethics into philosophy, be-
coming its most integral and important part. It will
even promote the further development of medicine
and biomedical science, which reasonably permits
us to denote the present stage of development of
medical ethics as nooethical. Transgressions of
medical ethics already leads to severe problems
and penalties; they cannot be tolerated and are
considered totally unacceptable violations of rea-
sonable and responsible human behaviour. Again
it comes to a matter of who will formulate system,
guidelines, rules, etc. that already apply in this
section of the populous to the noosphere that take
account of much wider ethical and moral issues.

The Challenge

It is now important in practice to establish fully
the role of scientists, inventors and innovators in
the management of human communities; and ac-
tively to nominate candidates, from among scien-
tists, inventors and innovators who have displayed
their talents, for election to bodies of authority as
some of the key players in this business. Scien-
tists, inventors and innovators holding state posts
should concentrate on the practicalities of noo-
ethics to ensure constant support of favourable eco-
logical conditions, introduction of ecologically safe
use of natural resources usage, struggle against
pollution of the environment, and degradation of
our cultural heritage in society. But the control of
information and hence knowledge by implication
remains mainly in the hands of others than these
people. So why do we single out scientists in par-
ticular?

Science as a systematic process of acquiring
knowledge has to play a central and pivotal role
in these activities; some would say the role of sci-
ence is paramount, as it deals with the use of in-
formation gathered objectively in improving our un-
derstanding of the Universe. Horrobin [9] consid-
ered the case in his book that “Science is god”,
basically arguing science is itself a religion since,
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like other religions, it purports to be a path that
seeks the truth. Science and closely allied profes-
sions have traditionally operated by reporting
worldwide the findings from rationally designed ex-
periments, corroborated by repeated inspection
and through the consensus of the findings of oth-
ers, from which our hypotheses and theories
emerge. Not only is it rigorous in the experimen-
tation, for almost every report is peer-reviewed and
sanction by the worldwide community of scientists
and related professions. The amount of misinfor-
mation, fraud, plagiarism and other unethical prac-
tices is far lower than in almost any of the other
unrelated profession, and when it occurs, it can usu-
ally be exposed relatively quickly. Indeed, with mod-
ern IT techniques and the appropriate new software,
these unethical practices are being eliminated clos-
er to source and far faster than hitherto.

The track record of science is such that it pro-
vides the most suitable paradigm that can be used
to ensure that information, ideas and knowledge
posted on the internet, in libraries or any other ac-
cessible stores (all noosphere components) are
clean and ethical. The current era is one based
firmly on scientific understanding and technologi-
cal know-how, a fact that still escapes many who
still view science with suspicion and danger; but
its place is not going to change, for it is society
that has to clarify its viewpoint and become edu-
cated on these matters. The mystical aspects of
our Universe do not represent some realm that
scientific endeavour cannot deal with; mysticism
to the scientist is simply another way of saying that
some phenomenon or other as yet cannot be ex-
plained, just as a radio today might still be a mys-
tical device to an uncivilized human being.

It was on this rational basis that Joseph Need-
ham and Julian Huxley argued for “UNECO” (an
organisation that was going to leave out science)
becoming UNESCO following WW2, which was pre-
cisely the sort of organisation that the next gener-
ation of mankind needs to foster the atmosphere
in which he can do good for the future and not see
our planet being ripped to pieces:

“Further, the text of Huxley’s letter and Need-
ham’s memoranda (on UNESCO) are entirely
similar in content. Huxley, however, soon wrote
a conclusive program, or manifesto, for the new
organization in his brochure “UNESCO, its Goal
and Philosophy”. In it he literally insisted that the
organization could not resort to religious doctrines
or on any kind of conflicting systems of academ-
ic philosophy. The organization should rely on
“scientific humanism?”, which is based on proven
facts of biological adaptation and social progress.
All these phenomena were introduced by Darwin-
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ian selection and continue to act in the human
sphere on the basis of “psychosocial pressure”,
which in the final stage would lead to the growth
of human control over nature and the preserva-
tion of natural forces.” [quoted in ref. 5].

The famous American economist, Harrington
Emerson, wrote that human activity should have
this particular type of organization:

“Protective-creative, as exists in the world of ter-
restrial plants, instead of military-destructive,
which is actively cultivated now. Reasonable eco-
nomic activity should correspond to what in the
world of plants is photosynthesis and should be
as ecologically harmless and energetically bal-
anced, as seen in the productive activity of green
plants. The reward is the lasting existence of the
whole community” [11].

It is much more difficult to define criteria of ra-
tionality in the sphere of personal consumption.
Society treats our call for the care of the future of
our children and grandchildren rather inertly. This
turn of mind can be overcome by solving the fol-
lowing tasks implicit in nooethics to:

1. organize a system of upbringing and educa-
tion orientated towards ethical values;

2. determine nooethical norms of culture;

3. formulate the ethics of reasonable needs as
part of the formation of the individual, as a step
towards a new civilization.

To date, it has often been asserted that any
moral criterion supposedly limits the principle of
freedom itself, but human society cannot operate
without limitations on individual freedom. There is
and will always have to be compromise in a gre-
garious species such as Homo sapiens. Therefore,
the regulation of our mutual relationship with na-
ture, its care and its restoration is the cause of
literally everyone living on our planet to ensure that
it also respects our individuality as well as our col-
lective rights as far as that is (literally) humanly
possible.

In Conclusion

The human race has accumulated vast amounts
of information and knowledge which can be put to
good use. The present day storage of this informa-
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tion is available from servers throughout the world
and can become accessible to all suitably equipped
via the worldwide web. How all this information and
knowledge can be managed involves highly impor-
tant regulation and careful control that is based
on moral and ethical principles. The way in which
science handles this problem can be seen as a
paradigm that should guide us towards firm prin-
ciples and codes of practice (conduct) that will en-
sure that the noosphere is not corrupt in the wid-
est sense of that word. To move ahead in this
matter, a global convention ought to be consid-
ered, and this needs to be undertaken sooner rath-
er than later for the good of mankind and the rest
of this planet.
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MpoBeneHa cpaBHUTENBHASA OLEHKa Ha MOSEKYNSIPHOM YPOBHE UMMYHOKOPPUTMPYHOLLErO AEeNCTBUS
KPVMOKOHCEPBMPOBaHHbIX NPOAYKTOB (peTonnaLeHTapHoOro KOMmnekca B OTHOLEHUN T-perynaTopHoro
3BEHa UMMYHMTETA NPU ayTOUMMYHHbIX 3aboneBaHusax. NpumeHsiemble NS NeYeHns ayToUMMYHHbIX
3aboneBaHunii NPOAYKTbI heTonnaleHTapHOro Komnnekca (nnaueHTta, deTtanbHas neyeHb, geTanb-
Hble HEPBHbIE KMNETKM) CMOCOGHbI NOBbILLATL KONMMYECTBO Tper-knetok, Npu4em KproKOHCEPBMPOBAH-
Hble B Gonblien cteneHun. MNpegnonaraetcs, Y4TO CTUMyNAUMSA T-perynsaTOpHOro 3BeHa MMMyHUTeTa
KMBOTHbIX C ayTOUMMYHHbIMU 3aboneBaHusMu ocyuiectensieTcs no NOO-3aBMCMMOMY MeXaHU3Mmy.

KnioueBble crnoBa: ayToMMMyHHble 3aboneBaHus, Tper-knetku, reH uéo, NPoAyKTbl heTonnaweH-
TapHOro Kommnrekca.
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One of suppressor mechanisms controlling the tolerance during autoimmune diseases (AIDs) is
the functioning of T-regulatory cells (CD4+*CD25*). Rise in the content of Treg-cells in a recipient’s
organism when treating AlDs is possible by triggering the molecular mechanisms with participation of
cells producing indoleamine-2,3-dioxygenase (IDO) enzyme. Fetoplacental complex products (FPCP):
placental cell suspension (PCS), fetal liver cells (FLCs) and fetal neuronal cells (FNCs) are the poten-
tial products of IDO. When using cryopreserved FPCP the change in metabolic processes of cells and
proteins with immune modulating properties after freeze-thawing should be taken into account.

The research aim is comparative assessment of immune correcting effect of cryopreserved FPCP
in respect of T-regulatory link of immunity at various AlDs.

The studies were performed in animals with the induction of adjuvant arthritis, experimental aller-
gic encephalomyelitis and acute graft versus host reaction with following introduction of cryopreserved
PCS, FLCs and FNCs, correspondingly. The number of CD4+CD25+* cells in spleen of the animals
with AIDS prior to and after introduction of corresponding FPCP was examined with flow cytometer
FACS Calibur. Content of ido gene transcripts in cryopreserved FPCP was examined by RT-PCR.

It has been shown that FPCP are capable of increasing the number of Treg-cells in a recipient’'s body
with AIDs, moreover the cryopreserved ones are doing in bigger extent. It is supposed that T-regulatory
link of immunity of the animals with AIDs is stimulated according to IDO-dependent mechanism.

Key words: autoimmune diseases, Treg-cells, ido gene, products of fetoplacental complex.

Po3BnTok aBTOIMYHHUX 3a-

xBoptoBaHb (AI3) noe’szaHuin 3
MOPYLUEHHAM CYnpeCcopHUX Me-
XaHi3MiB, SIKi KOHTPOMOTb TO-
nepaHTHicTb T- i B-nimdouuTie oo

P

aBToaHTureHis [1; 2]. Miatpumka
iMYHOSOTIYHOT TONEPaHTHOCTI
3[INCHIOETLCA 3a PaxyHOK Kiflb-
KOX MexaHi3miB: geneLuieto aBTo-
peakTUBHMX KIOHIB y TUMYCi [3]
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M aHeprieo nepudepuyHNX Kno-
HiB aBTOpeakTUBHMX T-nimdouu-
TiB [4]. |laeHTUdikoBaHoO LLEe OaMH
MexaHi3m 3a ydacTti T-peryns-
TOpHUX KNiTKH (Tper), Aki 3gaTHi
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NPUrHiMyBaT aBTOaAHTUreHcne-
uundpivHy nponidpepadito n edek-
TOPHI (PYHKLUIT aBTOpeakTUBHUX
nimdoouuTis [5]. Tper-kniTnHK, Lo
MawTb deHotun CD4+CD25+,
Bnepwe 6ynu ineHTudikoBaHi B
1995 p. [1]. CborogHi MexaHiam
Ait CD4+CD25*-kniTnH po3wnd-
pOBaHWUI He MOBHICTIO, ane Bigo-
MO, WO ANs peani3auii IXHbOT Cy-
NPeCcopHOI PyHKLiT HEOOXigHI K
©e3nocepenHi MiXKKIITUHHI KOH-
TakTW, Tak i rymoparnbHi gakTo-
pu, ki BOHK npoaykytoTh (171-10,
TP®-B) [6].

KepysanHs ctaHom CD4*CD25*-
KNITUH € HannepCcneKkTUBHILLMM
3aBAaHHAM Yy 3aranbHOMY Crnek-
Tpi MeToAiB iIMyHOMOAYHOKYOI
Tepanii. Bigomo, wo cynpecop-
HUI edekT Tper-kniTuH Moxe
34iNCHIOBATUCS 3a paxyHOK Npo-
AyKUil depMeHTy iHgonamin-2,3-
piokcureHasu (100) [7; 8], Buco-
Ka aKTMBHICTb SKOro nputamaH-
Ha npoaykTam dpeTonnaweHTap-
Horo komnnekcy (M®riK), a ca-
Me: KniTMHam nnaueHTn, etanb-
HOI NeYiHkK Ta eTasrbHUM Hep-
BOBUM KniTnHam [9-11]. Heop-
HOpa30BO 3a3Havarocs, Lo Y 3a-
rafibHOMy TEXHOMOrYHOMY Npo-
ueci 3actocyBaHHa MOMK y kni-
HiYHIA npakTuui 060B A3KOBMM
KOMMOHEHTOM € TXHE KPiOKOH-
cepsyBaHHs [11; 12]. Lle, Hacam-
nepepn, 3yMOBMeHO HEOOXiaHICTIO
30epiraHHAa maTepiany i noro 3a-
CTOCYBaHHs y Mipy 3aTpebyBaHo-
CTi, a TakoXx 060B’sA3KOBOI CEPTU-
dikauii Ta ctepunbHocTi. Kpim
TOro, nepeabayaeTbCs 30aTHICTb
KpIOKOHCEpBYBaHHS AK CTpecop-
HOro dpakTopa 4O Moaynsauii me-
TaboniYHMX NPOLECIB KITITUHK, Y
TOMY 4umcni 1 Binkie 3 imyHomoay-
noto4MMn Bnactmesoctamm [11].

MeTta po6oTn — nposecTu
NOPIBHSAMNbHY OLIHKY iMYHOKOPK-
ryBanbHOI Ail KpiokoHCepBoOBa-
HUX NPOAYKTIB dheTonnaweHTap-
HOro Komnnekcy wopgo T-pery-
NATOPHOI NMaHKM iMyHITeTy npu
Pi3HMX hopmMax ekcnepuMeH-
TanbHux Al3.

i e e e i, e

MaTepianu Ta meToau
pocnigXeHHs

HocnigpxkeHHa npoBoannn Big-
noBigHO A0 «3aranbHUX NPUH-
LMnNiB eKCnepuMeHTiB Ha TBapu-
Hax», cxBarneHux |l HagioHanb-
HUM KOHrpecom 3 bioeTuku (Kuis,
2007) Ta y3romKeHNX 3 NONOXeH-
HAMKN «EBPONENCLKOI KOHBEHLT
Npo 3axucT xpebeTHUX TBapuH,
LLIO BMKOPUCTOBYIOTLCS Ans 4O-
CNigHUX Ta iHLWMX HAYyKOBMX Lj-
nen» (Ctpacoypr, 1985).

IHOYKUiO ag’toBaHTHOroO apT-
puty (AA) y muwen ninii CBA/H
3aincHioBann cybnnaHtapHum
BBEAEHHAM MOBHOrO af'toBaHTy
®periHaa [13]. Habpsik cyrnoba
OUiHIOBanNu sk BigHOLWEHHS Aia-
MeTpa gocnigHoro cyrnoba o
iHTAKTHOrO | BU3Ha4Yanu y BuUrns-
Ai iHaekcy aptputy (lA).

KpiokoHCepBYBaHHS CycneHsil
knitnH nnaueHtn (CKI) 18-i go-
Ou recTauii npoBoaunu nig 3a-
xuctom 10 % anmetuncynbd-
okengy (OMCO) [12]. HaTusHy Ta
KpiokoHcepBoBaHy CKI1 BBoannm
BHYTPILUHBOBEHHO Ha 7-My 000y
po3suTky AA fo3oto 1-108 kniTuH
Ha MuLLYy.

[HOYKUiO ekcnepuMeHTanb-
HOro aneprinHoro eHuedganomie-
nity (EAE) y wypie npoBogunm
BBEEHHSAM romMoreHaTty romMorno-
MYHOT CIMHHOMO3KOBOI TKaHWHN
(50 mr) 3 noBHMM af’'toBaHTOM
®penHaa [14]. TSKKICTb KIiHIYHOT
KapTUHN 3aXBOPIOBAHHA OL|iHIO-
Banu 3a M'aTmbanbHO LUKArow
0. M. XKaboTuHcbkoro (1975).

®deTanbHi HEpBOBI KNITUHMK
(PHK) mo3ky embpioHiB LypiB
11-i pobwu recTauii 3amopoXxyBa-
mm nig 3axmuctom 10 % OMCO
[15] Ta BBOAMNM Ha 14-Ty foby
po3BuTKy EAE BHYTpiLLHbOYEpe-
BUMHHO 03010 5-108 kniTWH Ha
100 r macu Tina TBapuHu.

Ons iHgykuii roctpoi peakuit
«TpaHcnnaHTaTt NpoTu xassaiHay
(XTTIX) netanbHO ONPOMIHEHUM
muwam (CBA/HxC57BI) F; BHYT-
PiLLHLOBEHHO BBOAMM 5-106 Kri-
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™H KM (CBA/H) Ha muwy 6e3 kni-
TWMH abo 3 KniTMHamu nimgoBy3-
niB (wo crtaHoenaTb 30 % Big Kni-
TH KM). [HTEHCMBHICTb PO3BUTKY
XTIMX oujiHtoBanu Ha 14-Ty goby
3a iHaekcom cernesiHku (IC) [16].

KnitHn detanbHOT neYiHku
(K®IT) 18-1 nobwu rectauii muwwen
ninii CBA/H 6ynu kpiokoHcepBo-
BaHi nig 3axmuctom 10 % OMCO
[11]. Ons OuUiHKM TepaneBTUYHOT
edPeKTUBHOCTI HaTUBHI Ta Kpio-
KOHcepBoBaHi K&l seogunun
BHYTPILUHbOBEHHO A030t0 5-10°
KNiTUH Ha MULLY oapasy nicns iH-
AyKuii naTonorir.

BmicT TpaHckpunTie reHa ido
B HATMBHMX i KPDIOKOHCEPBOBaHNX
MorK (CKr, ®HK ta Kor), wo
BBOOMUIN peuyunieHTam 3 Al3,
OLjiHOBanN® MeTofoM noriimepas-
HOI NaHUroBoi peakuii 3 eTa-
NOM 3BOPOTHOIT TpaHCKpuNuii
[17]. Pe3synbTatn 6ynn HopmoBa-
Hi CTOCOBHO MOKa3HWKa ekcnpe-
cii reHa beta actin (housekeep-
ing gene).

OuiHky BMicTy Tper-knituH
(CD4*CD25%) y cenesiHui TBa-
PVH 3 iHOYKUiE eKcrnepuMeH-
TanbHux Al3 o Ta nicnsa BBegeH-
Ha M®IK nposBoannu Ha npo-
To4yHOMY LuTodonyopumeTpi FACS
Calibur (Becton Dickinson, USA)
3 BMKOPMWCTaHHAM BignoBigHMX
MOHOKIMOHANbHUX aHTUTIN —
MAT (BD Pharmingen, Abcam).
CepefHs iHTEHCUBHICTb hnyo-
pecueHuii (ClP), aky Bupaxanmu
B YMOBHMX OOUHMUSX (YM. o4.),
O6yna BM3HayeHa 3a MapKepom
CD25, wo mae npioputeTHy 3Ha-
yywictb anga Tper-knituH.

CratnctnyHy 06pobKy oTprMa-
HVX JaHUX MPOBOAWIM 3a JONOMO-
roto u-kputepito MaHHa — YiTHi.

Pe3ynbTatn gocnigkeHHsA
Ta iX 06roBopeHHA

Po3BUTOK aBTOIMYHHUX MNpO-
uecis OiNbLUOK YM MEHLLUOK Mi-
POO NOB’A3aHUIA 3 HEOOCTATHBOIO
PYHKLIOHaNbHOK aKTUBHICTIO
Tper-kniTuH, 9Ki NOBUHHI cynpe-
CyBaTW aKTUBHICTb aBTOCMeLu-
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PiYHUX T-ePEeKTOPHUX KMiTUH.
Tomy TepaneBTUYHI 3acobu no-
BMHHI BYTK CNpsiMOBaHi Ha akTu-
BaLito 1 iHOYKUiO nposicepadil
Tper-kniTuH 9K fIoKanbHO y BOr-
HULLaX iHGeKLUiT | 3ananeHHs, Tak
i CUCTEMHO — Y BTOPUHHUX FiM-
doigHMX opraHax.

MpoBeneHi focnigKeHHs caig-
yaTb NPO 3HAYHi MOPYLIEHHS
CTPYKTYPW i dpyHKUIT Tper-kniTuH
(CD4+CD25%) y cenesiHui B ou-
HaMmiui po3BuTKy Al3 y pi3HuxX
MofernbHUX cuctemax. Tak, no-
Ka3aHO 3HWXXEHHS TX KiNbKOCTi Ha
7-my noby po3BuTky AA Ha Tni
36inbLeHHa HabpsKy cyrnobiB y
TBapWH (puc. 1, a). OgHak nogans-
we 36inbweHHsa Tper-knitmH 3
MakCMMyMOM Ha 21-wy goby
po3BUTKY AA He TiNbKu He Ccy-
NPOBOXKYBArioCcsa NOKpPaLLaHHAM
KNiHIYHOT KapTMHW 3aXBOPIOBaH-
HS, ane " NiABULLEHHAM iHOEK-
cy Habpsiky cyrnobis. Lle moxe
6yTn nos’si3aHe i3 BTpAToOO Cy-
NPecopHOI akTUBHOCTI Tper-kni-
TWH y CTaHi npornidepadii B npu-
cyTHocTi IJ1-2, siknii NnpoayKyroTb
€dEeKTOpPHI KNITUHN Ta KA Mae
3[aTHICTb perynioBaTu iMyHHY
BiANOBIAb 3@ MPUHLUNOM 3BO-
pOTHOro 3B8’A3Ky [1].

Possutok EAE cynpoBoaxy-
BaBCS CYTTEBUM 3HUXEHHAM
KinbkocTi Tper-knituH (puc. 1, 6),
noynHaroum 3 7-i gobu ingykuii
naTonorii, Wo KniHiYHO BMUpaka-
nocs NocuneHHAM Habpsiky, na-
pesamMu KiHUIBOK i MOPYLUEHHSM
pyxy TBapuH. CyTTeBO, WO, Ha
BiaAMiHy Big AA, Ha 21-wy goby
KniHivHi nposiBn EAE pocsaranm
MaKCUMyMy Ha Tri HanbinbLoro
3HWKEHHS KinbKoCTi Tper-knituH
(y 10 pasiB) y ubomy nepiogi.

YCTaHOBMEHO, WO PO3BUTOK
XTIMX noynHaeTbesa 3 7-i gobu
nicns iHAYKUiT naTonorii, cyasyn
3i 36inbweHHs IC B 1,2 pasy Ta
3HWKEHHSI BMICTY Tper-knituH B
1,7 pasy (puc. 2, a) Big iHTaKT-
Horo koHTpont. OgHak nporpe-
CvMBHa 3arnbenb TBapuH NoYn-
Hanacsa 3 14-i gpobu Ha Tni mak-
cumansHoro nigsuweHHs IC (B
1,4 pasy) Ta 3HWXEHHSA BMICTY
Tper-knituH (y 2,7 pasy).

LlinecnpsimoBaHe 36inbLueH-
HSA BMICTY Tper-kniTuH B opraHis-
Mi peuunieHTa npu nikysaHHi Al3
MK moxnvBe LWIsiXxom 3anyc-
Ky MONEKyNspHNX MEXaHi3MiB 3a
yyacTi KNiTMH-NpoayLeHTIB dep-
MeHTy 10O — me3seHxiManbHnx
ctoBbypoBux KniTnH (KPT1, nna-

ueHrta), mikpornil (PHK) Ta kni-
TUH cuHUmMTIOTpodhobnacTa (nna-
ueHTa) [9-11]. AkTnBaUia ekc-
npecii 10O 3gincHeTbesa nig
BMMMBOM Npo3ananbHUX LUTOKi-
HiB: iHTepdepoHiB, ninononica-
xapwugis Towo. 3okpema, Npomo-
TOp reHa i0o MiCTUTb enemMeHTU
ISRE ta GAS, yyTtnuBi o iHTep-
depoHy-y [7]. 3aBasakn poboTi
depmeHTy 10O 3mincHIOETHCS
KMCHeBa ferpagadis Tpuntoda-
Hy B KiHYpeHiH 3 noganbum
YTBOPEHHAM MNPOAYKTIB MOro
po3nagy y BUrMsgi KiHypeHiHo-
BOI, MiKOMNiHOBOI, KBiHOMiIHOBOT
TOLLIO KMCIOT, Lo peanisytoTb 6e3-
nocepegHiv Wnax iMyHocynpe-
cil. Hanpwuknag, KiHypeHiH € npo-
anonToTMyHUM meTabonitom,
KU NPUrHiMye akTuBaLito edoek-
TOpHUX T-KkNiTWH [5]. Takox Bigo-
MO, LLO KiIHYPEHiH y MiKpoMonsip-
HMUX O03ax 34aTHUI iHiuiroBaTn
FAS-He3anexHi wnaxu anonTo-
3y, NOB’A3aHi 3 aKkTUBAaLieto Kac-
nasu-8, Ta Buxoay ymtoxpomy C
3 MiTOXoHapin [18].

Kpim Toro, M®MK moxyTb
NpoayKyBaTu iHriGITOPHI LUTOKI-
H1 (1J1-10, TP®-B), 3paTtHi oo
peanisauii KNiTMHHO-KOHTaKTHOT
(3a yyacTi B MKKNITUHHIN B3ae-

BwmicT IHOekc Habpsiky,  BwmicT KniHiyHi o3Hakn EAE,
Tper-kniTnH, % yMm.o0f4.  Tper-knituH, % yM. of.
200 1,8 120 6
# —
160 % E -1,4 %—
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- 1,2 80
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6

Puc. 1. Bmict Tper-knituH (CD4*CD25*) Ta KniHiYHi 03HaKK naTonorii B AMHaMiLi po3BUTKY
AA (a) n EAE (6). Ha puc. 1i2: 3a 100 % npuinHsiTa KinbkicTe Tper-knitTuH y iHTaKTHUX TBapuH
(kOHTpOIIb); * # — pe3ynbTaTu JOCTOBIPHI BIAHOCHO BiANOBIAHOrO KOHTposto (p<0,05)
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6

Puc. 2. BmicT Tper-knituH (CD4+*CD25%) Ta kniHivHi o3Haku naTtonorii XTTX:
a — iHOeKC cenesiHkn Ta BMICT Tper-kniTuH; 6 — BMKMBAHICTb TBAPUH

mogii CTLA4/B7, LAG3, TGFB,
uAM®, rpaH3nmiB) Ta megia-
TOPHO-0NOCEPEAKOBaHOI cynpe-
cii (TP®-B, J1-10, 171-35) [5].

Ak nokasaHo Ha puc. 3, yci
Buam MNOIK 6ynm 3gatHi oo nes-
HOT (OOHOBOI NpoAYKLiT depMmeH-
Ty 100, npo wo cBigyYnTb HasB-
HICTb TPaAHCKPUNTIB reHa, Bigno-
BiJaribHOro 3a Moro Npoaykuito.
KpiokoHCepBYyBaHHSA NPMBOAWIIO
00 aKkTuBauii ekcnpecii reHa ido
B NPIIK, ane pisHoto mipoto (aus.
puc. 3), a came: y KON — y
2,5 pasn, y CKIN — yagidi i PHK
—y 1,5 pasu. Lle moxe 6yTun no-
B’A3aHe K 3 nepeposnominom
KNiTUHHUX cybnonynayin nig
BMIMBOM HU3bKWUX Temneparyp,
TakK i 3 IKICHO HOBUM CTaHOM KIli-
TWH Ha BCiX PiBHAX OpraHisauii —
Big TpaHCKpUNUiHO-TpaHCcns-
LiiHOro piBHA A0 moaudikauil
cuHTesy binkosux cTpykTyp [11].
TakMM YMHOM, KPiOKOHCEPBOBaHI
MOrK 3 nigsuLeHnM cTyneHem
eKCnpecii reHa (0o, NOPIBHAHO 3
HaTMBHMMM, MOXYTb XapakTepu-
3yBaTUCS 3HAYHUM MOTEHLianom
akTmBauil T-perynaTopHOi NnaHku
iMyHiTETY B Tepanii Al3.

[iricHo, yci sBugn MNOMK, wo

OEMOHCTPYBarnu SiBHO BUPaXKeHWI
CTUMYNIOBanNbHUA NOTeHLUian
wono Tper-knituH (Tabn. 1). Mpwn
nikyBaHHi AA BCTaHOBNEHO, L0
kpiokoHcepBoBaHa CKI1 mana
KpalLmin TepaneBTUYHNA NOTEH-
Lian, HX HaTuBHa, iCTOTHO nig-
BULLYIOYN KiNbKICTb Tper-knitnH
(8 1,91 ta 1,54 pasy Bignosig-
HO). lMpoTe Cl® y TBapuH nicnsa
BBeaeHHA KCKIT maB Humx4e 3Ha-
UYeHHs, HiXX npu BBeaeHHi HCKIT
(78,9316,70 Ta 109,5019,44;
p<0,05 BignosigHo). Kpawwun Te-
paneBTUYHNIN eDEKT KPiIOKOHCEp-
BoBaHoi CKIT Takox moxe 6yTu
NMOB’A3aHUI 3 paHille BCTaHOB-
nenum gaktom [12] nepepoasno-

BmMicT TpaHckpunTiB reHa ido
oo beta-actin, BigH. og.

Ainy cybnonynsuiiHoro cknagy
cycneHsii y Bik NiaBULLIEHHSA Kifb-
KOCTi KNiTUH yuToTpodobnacTa
Ta pPiBHA eKCnpecii reHa ido B HUX.
HaTuBHi Ta KpiokoHCepBoOBa-
Hi ®HK ak npenapaTu nikyBaH-
Ha EAE cnpuanu 36inblueHHo
KinbkocTi Tper-knituH (y 3,63 Ta
3,72 pasy BignoBigHo), ane He
nokasarm JOCTOBIPHMX BigMIHHOC-
TEeN WOoAo eeKTUBHOCTI NPosBy
CBOrO TEPaNEBTUYHOIO NOTEHLia-
ny. OgHak 6inbLu yHKLIOHaNbLHO
akTuBHUMM Bynin CD4+*CD25* kni-
TUHW y rpyni 3 BBeaeHHAM KOHK,
cyasaym 3a ixHobor Clo.
3actocyBaHHs KOl y moge-
ni XTNX Takox nokasano 6inb-

2,5 *
* 1
2 - ||
1,5 _ |
1 — ||
0,5 ||
HOHK KOHK HCKTT KCKIT HKOIT KK®I

Puc. 3. BMicT TpaHCcKpunTiB reHa i0o B HAaTUBHMX i KPiIOKOHCEPBOBAHUX

knitnHax MOMK: * — pesynbTat 4OCTOBIPHI WOA0 BiANOBIAHOMO NOKa3HK-

BBOAUNMUCA TBapuHam 3 Al3, npo-  ka HaTtusHoro matepiany (p<0,05)
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Tabnuys 1

BwmicTt Tper-knitTuH Ta ixHs cepegHA iHTEHCUBHICTb donyopecueHLii
y cenesiHui peuMnieHTIiB 3 aBTOIMYHHMMU 3aXBOPIOBaHHAMU
[0 Ta nicnsa BBeAEeHHA HAaTUBHMUX i KPIOKOHCEPBOBaHUX NPOAYKTIB

c¢eTonnaueHTapHoro KOMMNJieKcy

T-perynatopHi KNiTuH
Bua mate- - -
Matonoris | TepaneBTUYHWIA maTepian | piany, Lo BwmicT, KpaTHictb Clo,
BBOANTLCS % Bif, iHTaKT- 30inbLUEHHS, % Bif, iHTaKT-
HOrO KOHTPOJHO pasu HOrO KOHTPOJHO
AA Bes nikyBaHHs — 27,40%1,82 — 119,70%7,98
CycneHsis HaTtnBHa 42,31+3,65* 1,54 109,50+9,44
KniTuH nnaueHTn (CKIT) Kpio 52,30+4,78*& 1,91 78,93+6,70*&
EAE Bes nikyBaHHs — 21,53%3,32 — 70,16%5,33
deTanbHi HaTunBHi 78,22+6,34* 3,63 43,00+3,21*
HepBOBI KNiTUHU (PHK) Kpio 80,0715,23* 3,72 79,00+5,50*&
XTMX Bbes nikyBaHHsA — 31,03%£2,45 — 54,94+3,53
KnituHn HaTtuBHi 62,07+4,50* 2,00 66,61+4,00
deTanbHoi neviHkm (KOIM) | Kpio 75,86+3,72*& 2,44 56,66+4,78

lMpumimka. 3a 100 % NpURHATI NOKa3HUKM iHTAKTHWX (300pOBKX TBapuH). AA — matepian BBogunu Ha 7-my oby, atec-
Tauis yepes 21 noby; EAE — maTepian BBogunu Ha 14-T1y noby, atectauisa yepes 14 ni6; XTMNX — maTepian BBoagunmM Ha
7-my poby, atectauis yepes 14 fib; * — pesynbTaTv 4OCTOBIPHI WOA0 rpynu 6e3 nikyBaHHS KOXHOT naTonorii; & — pesynb-
TaTy AOCTOBIPHI LLOAO rpynu Npy nNikyBaHHI HAaTUBHUMK KniTuHamu (p<0,05).

Wy epeKTUBHICTb KPIOKOHCEPBO-
BaHOro maTtepiany Wono cTumy-
nauii Bmicty Tper-knituH (y 2,44
pa3y). OgHak noka3Huk Clo
CD25-mapkepa He MaB O0OCTO-
BiPHMX BiAMIHHOCTEN y rpynax i3
BBEOEHHAM HATUBHUX i KPIOKOH-
cepBoBaHux K®I1, wo ceigumtb
NPO CXOXMWIN CTPYKTYPHO-PYHKLLiO-
HanbHWM cTaH Tper-KniTuH.
Takum ynHoMm, yci Buam MNOTK
3[aTHi CyTTEBO BMAMBATK HA MpPo-
uec copmyBaHHa Tper-kniTuH
3a paxyHoK MiABULLEHHS TXHbOI
KINbKOCTi Ta NpUTaMaHHoI IM Cy-
npecopHoi akTuBHoCTI. Cnig 3a-
3HaA4YMTK, WO KPIOKOHCEPBOBaHI
MorK xapakrepusysanucs GinbLu
BMPa3HNM CTUMYItOBarIbHUM MO-
TeHuianomM wono Tper-knitTuH.
[NpoBeaeHi gocnigpkeHHs AaloTb
nigcTaBy BBaXaTw, LLO CTUMYSI-
uis T-perynaTtopHOi fTaHKK iMyHi-
TETy y TBApWH 3 eKCNepuMeH-
TaneHuMn Al3 mae |0O-3anex-
HUIA MexaHiam gil. Le nigteep-
DKYETbCS pesynbTtatamu ochi-
[XKeHb, Yy SKUX NPOBOOUNN JiKy-
BaHHA XTTIX HaTuBHUMN KOIT i
K®I1 nicnsa iHkybauii B po34ymHi
cneumdivHoro iHriditopa 10O —

P

1-meTunTtpuntodaHy. BeegeHHs
K®IT i3 3aiHrioosaHmm 1O 3Hau-
HO 3HWXYBano TepaneBTUYHY
€OeKTMBHICTb BUKOPUCTaHHA Oa-
HOro matepiarny, a KriHi4Hi 03HaKu
XTTMX HabnwkyBanmcsa 4o nokas-
HUKIB TBapWH, SIKUM He MpPoBOaW-
1 nikyBaHHA 3a3HaveHoro Al3 [8].

Cnig naronocutn, wo nigsu-
LLeHHs BMiCTY Tper-kniTuH nicns
BBEJEHHSA HAaTUBHUX | KPIOKOHCEp-
BoBaHux MNPI1K kopentoBano 3i
3HKEHHAM KITiIHIYHMX O3HaK yCiX
BMBYEHMX aBTOIMyHHUX NaTOMNo-
riv (gaHi He HaBedeHi).

BucHoBKMu

1. YcTtaHoBneHo, wo Tper-
KNiTUHW BigirpatoTb BaXKNMBY porib
Yy KOHTponi po3sButky Al3, 3Hu-
XEHHS BMICTY Uji€l KNiTUHHOI no-
nynauii Nigcunioe KiHidHi cumn-
TOMW aBTOIMYHHOI NaTONOrii.

2. 3patHictb MNOIK sk Tepa-
NeBTUYHOroO MaTepiany NPoayKy-
BaTu /00 iCTOTHO 3pocTana nic-
NS KPIOKOHCEPBYBaHHSA, WO 3Y-
MOBUWMO CcTUmynauito Tper-kni-
TVH y TBapuH 3 AlS3.

3. MigTBepmxeHo 100-3anex-
HUIA MOSEKYNAPHUA MexXaHi3M

)

o b (130) 2013

———

iMyHOKOpUryBanbHOI Ail KpiOKOH-
cepoBaHux CKI1 i KIMN® wogo
T-perynatopHoi NaHkK iMyHiTeTy
npu AA i XTTX BignosigHo. Mpwn
EAE BBeeHHSs KpiOKOHCepBOBa-
HUX ®PHK 3 HU3bKMM, NOPIBHAHO
3 gocnigpxkeHumm MNOTK, piBHem
ekcnpecii reHa ido, cnocTepirano-
Cs Malxe YOoTUpUKpaTHe 30inb-
LWeHHs BMICTY Tper-kniTuH, Wo
MO>XeE CBIgUYNTW NPO IHLWINIA MeXxa-
Hi3Mm, okpim |0 O-3anexHoro, cTu-
Myl Liel cybnonynsauyii KituH.
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YOK [612.018.2:615.25651+612.115]612-084:618.11-007.87
H. . FopbeHko, B. B. Kozap, O. B. IBaHOBa

BMNUB EHOONEHHOIO U EK3OMEHHOIO
ECTPALIONY HA CTAH KOAIYNAUIMHOIO
F’EMOCTA3Y Y CAMALDb LLYPIB
I3 METABOJNIIYHUM CUHOPOMOM

HepxaBHa ycTtaHoBa «lHCTUTYT npobnem eHOOoKPUHHOI NaTonorii
im. B. A. JaHunescbkoro HAMH YkpaiHn», Xapkis, YkpaiHa

YOK [612.018.2:615.25651+612.115]612-084:618.11-007.87

H. U. T'op6eHko, B. B. Kosapb, O. B. UBaHOBa

BIMWAHUE 3HOONEHHOIO U 3K3OrEHHOIo0 3CTPAOUOINIA HA COCTOAHUE KOAryns-
LUMOHHOIo rEMOCTA3A Y CAMOK KPbIC C METABOJIMMECKMUM CUHOPOMOM

locydapcmeeHHoe y4pexdeHue «MMHecmumym npobnem s3HOOKpUHHOU namosioauu um. B. A. JaHu-
nescko2o HAMH YkpauHbi», Xapbkos, YkpauHa

B akcnepumeHTe nokasaHo, 4TO AedUUUT 3CTPOreHOB SABMAETCS HEe3aBUCUMbIM WHAYLIMPYHOLLMM
(haKTOpOM akTMBaLMN MPOKOArynsiHTHOro 3BeHa remoctasa, O YeM CBMAETeNbCTBYET AOCTOBEPHOE
yBenuyeHne KoHueHTpauumn dunbpuH(oreH)a, D-gumepa v ypoBHSt aHTUTEN K KapAWONUMNHY B OBapu-
3KTOMMPOBAHHBIX KpbiC. CoyeTaHne rMnoacTporeHnn n metabonnyeckoro CMHApPoOMa ycunueano Aguc-
GanaHc koarynsuMoHHOW CUCTEMbI y XMBOTHbIX. BBedeHne 178-acTpagmona 3HauyMTeNbHO CHMXKaNo
KOHUeHTpauuto pmbpuH(oreH)a, D-gnmepa n ypoBHS aHTUTEN K KapAWOmnunvHy, TO ecTb obnagano
NPOTEKTUBHBLIM 3(PIPEKTOM OTHOCUTENBHO KOArynsiLMOHHbIX HapyLUEeHWI, 06yCnoBreHHbIX 4edULnTOM
3CTPOreHoB B COYETaHuM ¢ MeTabonnyeckum CUHAPOMOM.

KnioueBble cnoBa: geduumT 9CTPOreHoB, meTabonuyeckunii cuHapom, dunbpuH(oreH), D-gumvep,
aHTMTena K kapgmonunuuy, 173-actpaguon.

UDC [612.018.2:615.25651+612.115]612-084:618.11-007.87

N. I. Gorbenko, V. V. Kozar, O. V. Ivanova

INFLUENCE OF ENDOGEN AND EXOGEN ESTRADIOL ON THE STATE OF COAGULATION
HEMOSTASIS IN FEMALE RATS WITH METABOLIC SYNDROME

SI “V. Ya. Danilevsky Institute for Endocrine Pathology Problems of National Academy of Medical
Sciences of Ukraine”, Kharkiv, Ukraine

Background. One of the considered factors of women cardiovascular disease at the menopause
is the presence of metabolic syndrome (MetS), at the pathologic physiology of which the system of
hemostasis. The aim of the study was to find out the concentration of fibrin(ogen), D-dimer and anti-
body level to cardiolipin within the ovariectomy rats with MetS and at the condition of administration of
17B-estradiol.

Methods. The research was conducted on the 3 month Wistar rats with ovariectomy. MetS induc-
tion was made by the way of long-lasting (during two months) administration of fructose with the drink-
ing water at the concentration of 200 g per liter (high fructose diet). The 173-estradiol was administrated
in peroral way at the concentration 0,2 mg/kg of b.m. the first day of experiment.

Results. It has been shown that the deficit of estrogens causes the functional disorder of coagula-
tion hemostasis mechanisms that is proved by the concentration increase of fibrin(ogen), D-dimer
and antibody to cardiolipin in the blood. The combination of hypoestrogenia with MetS causes the
increase of hemocoagulation system disorders. The 173-estradiol made normalizing influence on the
concentration of analytes that can prove its positive influence to prevent the development of thrombo-
genic desorders at the conditions of metabolic syndrome with estrogens deficit.

Conclusions. The estrogens deficit is the independent reason to activate procoagulation link of
hemostasis system. The combination of hypoestrogenia with MetS enforces the misbalance of coagu-
lation hemostasis. The 173-estradiol restrains hemocoagulation disorder manifestations.

Key words: deficiency of estrogens, metabolic syndrome, fibrin(ogen), D-dimer, anticardiolipin
antibodies, 173-estradiol.

PosnoBsclogxeHictb meTabo-
niyHoro cuHapomy (MC) B ycbo-
MY CBITi cepef, HacemneHHs pi3Ho-
ro BiKy Nporpecye, Lo cTaHo-
BUTb BaXXNnBY MeNKO-coLianb-
Hy npobnemy. 3a HasBHocTi MC
pU3NK cepLeBO-CYAUHHUX 3a-
XBOpOBaHb 36iMbLUYETbCSA YABI-

P

4yi, yykpoBoro Aiabety 2 Tuny
(U4 2) — y n’atb pasis, nokas-
HUK 3ararnbHOI CMEPTHOCTI — Yy
1,5 pasn nopiBHAHO 3 ocobamu
6e3 03Hak gaHoro cuHapomy [1].
Oediunt ectporeHis, WO BUHK-
Kae nicrng meHonaysu, posrnsga-
I0Tb K goaaTtkoBuin oaktop MC,

o b (130) 2013
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KWW CYTTEBO MigBULLYE Kap-
AiOBACKYMNSAPHiI 3aXBOPHOBaHHSA
Ta U 2 y xiHok. [MigTBepoXeH-
HAM € TOW (pakT, WO B nepiogi
nocTMeHonaysu nporpecuBHoO
3pOCTa€e He nuLle 3axBoploBa-
HICTb, @ N CMEPTHICTb XIHOK B
cepueBO-CYAUHHUX 3axBOpPIO-
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BaHb, SIka HaBiTb NepeBuLLyE
aHanorivyHi NokasHMKK cepep Yo-
nosikis [2].

OpHieto 3 BaXnNMBUX CKNaao-
Bux MC, WO CNpUYMHIOE iluemiy-
Hi YLWIKOMXXEHHSA Pi3HMX OpraHiB i
TKaHWH, 30KpeMa cepLeBo-CyanH-
HOI CUCTEMMU, € MOCUSTEHHS NPO-
KoarynsiyinHoro ctartycy [3]. Ak
BIJOMO, €CTPOreHn € BaXnuBu-
MU perynaropamu dyHKLii eHao-
Tenit, MalTb NpoTM3ananbHi
BMaCTMBOCTI, BNMMBalOTb Ha peo-
NorivHi BnactmBocTi KpoBi. [Mo-
€OHaHHA aediunTy ecTporeHis
Ta eTionoriyHnx gaktopis MC
3YMOBJSIHOE MOCUMEHHSA NOPYLLEHD
remMocTasy 1 illeMiYyHUX YLUKO-
PKEHb PI3HMX OpPraHiB i TKaHWH,
30KpeMa cepLeBO-CyaAMHHOI CUC-
Temu. Pe3ynbtaTtu KniHiYHUX o-
CNigXeHb CBiAYaTh, L0 Y >KiHOK
i3 noctmeHonay3anbHum MC 3a-
dikcoBaHO GinbLl BUCOKY koary-
NAUIMHY aKTUBHICTb i nigBuLle-
HUI PU3NK TPOMOOYTBOPEHHS, HiXK
Yy XIHOK Takoro > Biky 6e3 MC [4].

[o MonekynspHux daktopis
pU3nKy TPoOMOO03y 3apaxoByHOThb,
30KpeMma, NigBuLLEHI KOHLEHTpa-
uii pibpuH(oreH)y, D-gumepy,
aHTUTIN 0o kapgionininy. Mepea-
YMOBOIO 3pOCTaHHA PiBHA Map-
KepiB akTMBaljii remocTasy € 3a-
narneHHsa HU3bKOI IHTEHCUBHOCTI,
NOpYLUEHHA aTPOMBOreHHoI ak-
TUBHOCTI eHO0TenNit0, OKCMaaTUB-
HWIA CTpeC, NiOBULLEHHA eKcrpe-
Cil Monekyn KniTUHHOT agresii
Towlo, acouinoaHi 3 MC [5].

BBaxatoTb, W0 hibpuH(orer)
SK MapKep 3ananbHOro npotecy
N OOWH i3 BaXNIMBUX remokoary-
NAUIHMX aKTopiB TiICHO NOB’S-
3aHUN i3 PU3NKOM CepLEeBO-
CYOVHHUX 3aXBOPOBaHb, iHCYIb-
Ty Ta € CUMbHUM | HE3anexXHUM
dakTopom aTepoTpombo3y [6].
YcTtaHoBneHo, wo 3a ymos MC
iHCYNIHOPE3UCTEHTHICTbL | rinep-
rnikemisi SMEeHLLYTb YyTIMBICTb
GibpuH(oreH)y 4o gibpUHONITNY-
HUX areHTiB, a nigBULEHa KOH-
LeHTpauia iHribitopa aktueaTo-
pa nnasmiHoreHy (PAI-1) npurHi-

i e e e i, e

4yye npolecu rhoro gerpagadit,
Wo pobutb BaroMmin BHECOK Yy
NOCUNEHHS NPOKOArynaHTHOro
cTaHy [7].

MigBULLEHHS KOHLEeHTpaUil oa-
HOro 3 rOflOBHUX MapKepiB akTu-
BaLii cuctemu remoctasy D-aume-
py € Baxnnemm oakTopom nocu-
NEeHHs npoueciB Koarynauii Ta
GiGpuHONi3y, OCKINbKN BiH Bi-
Aobpaxae sk yTBOPEHHS, Tak i Ni-
31c ibpuH(oreH)y. HesanexHo
B TpaoMUiHUX cepLeBo-CyauH-
HUX haKTopiB PU3NKY 30iNbLLEH-
Ha piBHa D-gumepy € nepea-
BICHMKOM ManbByTHiX BEHO3HOI
Tpomboembonii 1 apTepiansbHo-
ro Tpom003y y XiHOK y nocTme-
Honaysi [8].

3 aKTuBauielo aTepoCKepo-
TUYHOrO MpoLecy Ta BTOPUHHOK
Tpombodinieto NoB’A3y0Tb Ta-
KOX MiABULLEHHS PiBHA aHTMAOC-
doninigHmnx antutin (A®A), oc-
HOBHOI (ppaKLieo AKX € aHTU-
Tina go kapgioniniHy. Ockinbku
ADA 6nokytoTb hocchoninig-6in-
KOBi KOMMeKcM MemobpaH eHgo-
Tenito, TpoMbouunTiB, EpUTPOLIU-
TiB TOLLO, 36iNbLUEHHSA KOHLIEHT-
pauii AOA NnposaBNAETLCS Y 3HU-
XXEHHi TPOMBOPE3NCTEHTHOCTI
eHpgoTenito Ta gucbanaHcom y
cuctemi remoctasy. BeaxatoTb,
Wo nigueHHs piBHA ADA mo-
Xe 6yTn nepLlo O3HaKoK ne-
peayacHoro atepockrneposy. Bu-
COKi piBHI aHTUTIN 4O Kapaionini-
Hy MOXyTb OyTW acouilnoBaHi 3
ManbyTHIM iLUEMIYHMM iHCYIb-
TOM Y XiHOK, ane He y 4OroBiKiB
[9].

YucneHHi ekcnepyMeHTarbHi
Ta KNiHIYHI goCnigXXeHHs noka-
3anu, WO OAMH i3 KOMMOHEHTIB
ropMmoHo3amicHoi Tepanii (M3T)
ecTpajion Mae BUpPaXKeHWn aH-
TMaTeporeHHUn eeKkT 3aBaaku
HopManisyto4omy BMAMBY Ha ni-
nigHnin metadoniam, yHKUI0
eHAoTenio Ta HaABHOCTI NPOTU-
3ananbHuMx BnacTueocTen. BiH
3anobirae (3MeHLWye) pU3nKy
yCKnagHeHb i CMepTi Big Kapgio-
BaCKynspHOI naTonorii, nokpa-
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LLy€e YYTNUBICTb TKAHWUH 00 Ail
iHCYMiHY, NPOSBNAKYN aHTUaia-
BeToreHHnn edekT, Towo [10].
NMpogemoHcTpoBaHo, wo M3T
3HMXKYE PiBHI Taknx TPOMOOreH-
HUX MapkepiB, K GibpuH, D-an-
Mep, nocrnabnioe nNposBu aBToO-
iMyHHOI arpecii, Lo BNavMBae Ha
3MEHLLEHHS Kapaio- Ta uepeb-
POBACKyNAPHUX MOAIN Y XIHOK Y
noctmeHonayasi [11].

BoagHouac BnnmBe '3T Ha cTaH
KoarynsuinHoro remocTasy He €
OfHO3Ha4yHUM. Tak, 6ynu HaBe-
OeHi gaHi npo Te, WO 3acTocy-
BaHHA 3T nos’sisaHe 3 niaBu-
LLIeHUM PU3MKOM apTepianbHOro
Ta BEHO3HOro Tpombo3y. MNogans-
Wi AoCnig)XeHHA BCTAaHOBWUIHU,
Wwo npoTpomOivHi edektn MN3T
3anexanu Big 003M eCTPOreHy,
TUNy " ocobnmBocTer nporecTa-
reHHOro KOMMOHEHTA i X KOM-
OiHauin 3 ecTpagionom, TpuBa-
nocri Ta cnocoby 3acToCyBaHHSA
3T (nepopanbHUin YM TpaHC-
AepmanbHui), BiKY XIHOK i Yyacy
nicns HaCTaHHA MeHonaysu, Ha-
SIBHOCTI YW BiACYTHOCTI Y naui-
€HTIB TPOMBOreHHOro goeHoTUNy
Towo [12].

CborogHi TpuBatoTb gocni-
KEHHSA MexaHi3MiB perynauii
ecTporeHamu arperaTHOro ctaHy
KpoBi. 3okpema, byra npogemMoH-
CTpOBaHa 34aTHICTb ECTPOreHiB
iHOYKyBaTWn eKCrnpecito eHaoTerni-
anbHoro PAI-1, wo we pas nia-
TBEPOXKYE BaXIMBY pOfib cTaTe-
BWUX FOPMOHIB Y perysntoBaHHi cy-
OWHHoro remocTtasy [13].

Takum 4ynmHOM, ONSa po3Lu-
PEHHS YSIBIIEHHSA MPO MEXaHi3Mun
PO3BUTKY NMPOTPOMOOTUYHOrO
CTaHy HeobXigHi BM3HAYeHHS
crneumdivyHnX MapkepiB koaryns-
Lii, eK30reHHOro eCTporeHy w
OLjiHKa 1Noro BNINBY Ha remocTta-
TUYHUIA NOTEHLian KpoBi 3a yMOB
mMeTaboniyHoro ancbanaHcy Ha
TNi gediynTy ecTporeHis.

Meta poGoTu — BU3HAYMTHU
BMNMUB €HAOreHHOro N eK30oreH-
HOro ecTpagiony Ha KOHLUEeHTpa-
uii ibpuH(oren)y, D-gumepy i
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piBEHb aHTUTIN OO0 KapaioniniHy
B OBapieKTOMOBaHUX LUYypiB i3
MC.

MaTepianu Ta metToau
pocnigXXeHHs

[ocnigxeHHs npoBedeHi Ha
3-MiCSAYHNX LLypax-camuusax no-
nynsuii Bictap. lNnoectporeHito
BiATBOPHOBANM LUMISAXOM OBOGIY-
HOI OBapieKToMmil nig rerkum eqip-
HMM Hapko3om. EkcnepumeHT
po3noYnHanu yepes 2 TUx. nic-
NA XipypriyHoro BTpyYaHHS. IHayk-
uito MC 3giricHiOBanu WAgxom
XPOHiYHOro (NpoTaroMm 2 Mmic.)
HaOXOMKEHHA PPYKTO3M (BUKO-
pPUCTaHHA BUCOKOMPYKTO3HOI
aieTn — B®[1) 3 nuTHO BOZOM
B KOHUeHTpauii 200 r/n. Beogu-
nn 17B-ectpagion nepoparnbHO
3a JONOMOrow 30HAa A030K0
0,2 mr/kr macu Tina y Burnsgi cy-
cneHsii oguH pas Ha Joby, noyn-
Haroum 3 1-ro OHS eKCepuUMEHTY.
Yci ekcnepnMeHTarnbHi TBapyHU
O6ynu pos3noAineHi Ha Taki rpy-
nn: «IHTaKTHUIA KOHTPOrb» (N=6);
«OBapiektomis» (n=6); «Osa-
piektomis + B® + nnauebo»
(n=6); «OBapiekTtomia + B[ +
17B-ectpagion» (n=6). 3aranb-
Ha KinbKkicCTb — 24 TBapuHu. Y
wypis MC 6yno BepudikoBaHo
3a NOKa3HWKaMM FIIOKO3HOrO ro-
MeocTasy, iHCYIiHOPEe3UCTEeHT-
HOCTi Ta Macoto Tina.

KoHueHTpaujto pibpuH(oren)y,
D-gumepy Ta piBHi aHTUTIN OO
KapgioniniHy B nsasmi KpoBi BU-
3Hayarnu HaniBKifbKICHUM MeTO-
AOM 3a JONoMOorow pospobne-
HOro Hamu diarHocTukyma gns
peakujii naTekcHoi arniTuHaLji 3
YYTNMBICTIO BigNOBIAHO 375 Hr/Mn
D-agumepy, 7,6 mkr/mn ¢ib-
pUH(OreH)y Ta 3a OCTaHHIM TUT-
pPOM aHTUTIM, Y SIKOMY CMOCTeEpi-
ranu arniTuHaLilo naTekCcHUX
yacTuHok. D-gumep, ibpuH,
aHTuTina go D-gumepy Ta ¢ib-
PVHY HagaHi IHcTuTyTOM BioXimil
im. O. B. MNannagina HAH Ykpai-
Hu (KuniB). llaTekcHui giarHocTu-
KyMm roTyBanmu 3a Metogom J. Sin-

ger, C. Plotz (1956) Ta NaT. 63008
UA (2011). YTpuMaHHs Ta MaHi-
Nynsayii 3 TBapMHamMn NpoBOANNN
3rigHO 3 NOMOXEeHHAM «3aranb-
HUX €TUYHUX NPUHLUMNIB eKcne-
pPUMEHTIB Ha TBapuHax» (Kuis,
2001).

CTaTUCTUYHMIA aHani3 gaHux
BMKOHYBanu 3a JONOMOrow Me-
TOOY PaHroBOro aHanisy Bapia-
uin 3a Kpyckanom — Yonnicom
i anocTepiopHMUM MNOPIBHAHHAM
cepefHix 3HayeHb 3a 4OMOMO-
roto kputepito JaHa. PesynbTa-
TN HaBedeHi y Burnagi megiaHm
(Me) Ta MiHiManbHUX i Makcu-
ManbHux gat (min+max). Kpu-
TUYHWIA piBEHb 3HAYYLLOCTI Npu
nepesipLi CTaTUCTUYHOI rinoTe-
31 npurimanu Ha pisHi 0,05.

Pe3ynbTatn pocnigkeHHsA
Ta iX 06roBopeHHA

YCTaHoBMNEHO, WO rinoecTpo-
reHis cynpoBOXYETbCSA NigBU-
LWEeHHAM Y nnasMmi KpoBi LypiB
KOHLeHTpaUii gibpuH(oreH)y B
1,5 pasu, D-gumepy manxe B
5 pasiB, aHTUTIN 4O KapaioniniHy
B 3 pa3u NOpiBHAHO 3 rpyroto iH-
TakTHUX TBapwvH (p<0,05) (Tabn. 1).
BusiBneHi 3miHM cBig4aTb npo Te,
Lo AediuumT ecTporeHiB € camo-
CTiNHMM PaKTOPOM 3POCTaHHS

KOHLEeHTpauii MonekynsapHux
MapkepiB akTuBauii cuctemu
3ropTaHHs KPOBi, 30aTHUX NiaBu-
LWyBaTn PU3NK TPOMOBOTUYHUX
yCKNnagHeHb.

B oBapiekToMOBaHuMX LWypiB
i3 MC cnoctepiranu noganbiue
3pOCTaHHA KOHUEeHTpauii ¢ib-
puH(orer)y (B 1,3 pasy) Ta piBHs
aHTUTIN Jo KapaioniniHy (make
B 2 pasu) MOpPIiBHAHO 3 rpynoto
OBapieKTOMOBaHUX TBapuH 6e3
[04aTKOBOro BYrfIE€BOLHOIO Ha-
BaHTaxeHHs (p<0,05). Takum ym-
HOM, noegHaHHA gediunTy ec-
TporeHiB i3 MC nocuntoe gucba-
naHc koarynsidinHoro remocTta-
3y, 0cOBNMBO TiEl NaHKK, gka €
B2XKIMMBOO CKINaZoBOK MaHigecT-
HUX NPOSBIB 3ananbHOro npoLe-
cy i hakTopoM BMCOKOrO TPOM-
00- N aTepOreHHoOro pusunky, a
camMme nNigBULLEHHS piBHIB ib-
puH(oreH)y n A®A. OTpumaHi pe-
3ynbTaTh 36iralThCs i3 AaHNUMM
iHLWIMX gocnigXeHb Woao Bax-
NMBOI NATOreHeTUYHOI pori Knac-
TepiB MC (iHCyniHOpe3nCTeHT-
HOCTI, rineprnikemii, gucninigemil
TOLLO) Y MOCUITEHHI aTepOTPOM-
Bi4HOro pM3nky Ta NoB’A3aHmX i3
HUM KOpPOHapHUX nogin [14].

BiporigHunx 3MiH KOHLeHTpaL,ii
D-aumepy y rpyni oBapiekTomo-

Tabnuus 1

lMoka3HukmM KoarynsiuinHoro remocrtasy
B Nfia3mi KpoBi oBapieKTOMOBaHUX LWypiB
i3 MeTaboniyHMM CMHOPOMOM i 32 YMOB yBeAeHHs
17B-ecTpapiony, Me, min+max, n=6

KoHueHTpauisa | KoHueHTpauis AHTUTINA
pyna TBapuvH D-gumepy, | ibpuH(oren)y, | oo kapgioniniHy,
Hr/Mn MKI/M 3BOPOTHUI TUTP
[HTaKTHWIA KOHTPOSb 1250,0 32,4 8,0
(750+1500) (32,4+32,4) (8,0+8,0)
OBapiekTomis 6000,0 48,6 16,0*
(6000+6000)* | (32,4+-64,8)* (16,0+32,0)
OBapiekTomis + 6000,0 64,8 32,0
B®[ + nnauebo (3000+6000)* | (64,8+64,8)* #| (32,0+64,0)* #
OgapiekTomis + BO[L 1250,0 26,6% ## 8,0
+ 17B-ecTpagion (750+1500)* ##| (15,2+32,4) (4,0-16,0)# ##

P

lMpumimka. * — CTaTUCTUYHO 3HaYyLLi BIAMIHHOCTI MOPIBHAHO 3 AaHMMW AN
rpynu «IHTaKTHUIA KOHTponb», p<0,05; # — cTaTUCTUYHO 3HaYyLLi BiAMIHHOCTI Mo-
piBHAHO 3 gaHumu ans rpynu «OBapiekTomia», p<0,05; # — cTaTUCTUYHO 3Ha-
4yl BiAMIHHOCTI NOpiBHAHO 3 AaHuMu Ana rpynu «OBapiekTomia + BO[ + nna-

uebo», p<0,05.
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BaHuX LWypis i3 MC wono nokas-
HWKIB OBapieKkTOMOBaHUX TBa-
PVH, SIKUX YTPUMYyBanu Ha 3BU-
YarHOMY paLioHi BiBapito, He 3a-
dikcoBaHo (p>0,05). OTpuma-
HWIA pe3ynbTaT yKasye Ha Te, LWOo
OCHOBHUM (paKTOPOM 3pOCTaHHS
KOHLUeHTpauii D-gumepy, 6iomap-
Kepa cucteMmn koarynsuii/dib-
PUHONI3y, € ediLNT eCTPOreHiB.
OaHi nitepatypu NiaTBEpIKYOTh,
LLIO cepef XiHOK nicrns MeHonay-
31 nigsvweHun piseHb D-gnmve-
py He3alieXXHO MOB’si3aHUN i3
BUNagkamu kapgiotpomboasy, i
MOHITOPWUHI MOr0 PiBHA TaKOX
MOXHa PO3LiHIOBaTK K MapKep
NiABULLEHONO KOPOHAPHOro pu-
3uKy [7].

BeeneHHsa 17B3-ecTtpagiony
OBapiekTOMOBaHUM LLypaMm i3
MC HopmaniayBano KOHLEHT-
pauito ibpuH(oreH)y, D-anme-
py Ta piBeHb aHTUTIN 40 Kapgio-
ninivy (p<0,05; aue. Tabn. 1).
Takum 4YMHOM, 3aCTOCYBaHHS
€K30reHHOro ecTporeHy 3anobi-
rae 3poCTaHHI acouiioBaHMX
i3 NPOTPOMOBIYHMM CTaHOM Map-
KepiB, WO NigTBEpaXKye HadAB-
HiCTb y 17B-ecTpagiony npotek-
TUBHOTO eekTy Woao Koary-
NAUINHUX po3najis, cnpu4nHe-
HMX gediunTOM eCcTporeHiB Ha
doHi MC.

Taknm YMHOM, pes3ynbTaTu
NpoBeAeHOro AOCHiAXKEHHS CBia-
yaTb Npo Te, WO AediynTt ec-
TPOreHiB iHiLitOE akTMBaLit0 CUC-
TeMun koarynsuii/gibpuHonisy,
nigTBEpPIKEHHAM Yoro 6yno nig-
BULLIEHHS1 B KPOBI KOHLeHTpau,iT
cneumaivHNX MapKepiB pUsnky
TpoMmbo3y — ¢ibpuH(oren)y,
D-anmepy 1 aHTUTIN OO Kapaio-
nininy, sKi BigobpaxatTb 3poc-
TaHHS reMoCTaTUYHOro NOTEH-
uiany kposi. [aHi ekcnepnmer-
Ty NOKa3ylTb, WO AedilnT ecT-
POreHiB CMPUYNHIOE NOPYLLEHHSA
OYHKLIOHYBaHHA MexaHi3MiB Koa-
rynsilinHoro remocTaay i € Hesa-
NexXHUM akTopomMm, Lo NpoBo-
Kye aKkTuBaLito aTepoTpomboay i
Mae TiCHy acouialito 3 npeguk-

i e e e i, e

i€l cepueBO-CyAMHHUX 3axBO-
ptoBaHb. MoegHaHHs rinoecTpo-
renii 3 MC npussoantb 40 Nocu-
NeHHsa pos3nagis remokoaryns-
LiMHOI cUCTEMU, YNOTYXKHIOKUN
NpoKoarynsHTHWA cTaTyc i NiaBu-
LLYKOYM PU3NK KapaioBackynsp-
HUX ycknagHeHb. 3a ymos MC
17B-ectpagion Ha doHi aediuy-
Ty €CTporeHiB 3gaTteH Hopmarni-
3yBaTtu piBeHb ibpuH(oreH)y,
D-gumepy n aHTUTIN OO Kapgio-
niniHy, a omxe, 3anobiratn pos-
BUTKY MPOTPOMOOreHHux nopy-
LLEHb, LLIO Y3roKyETbCS 3 Pe3yrib-
TaTaMu iHWKX JocnigkeHs [15].
OTpumaHi Hamu pesynbTaTtu
NigTBEPOKYOTb AaHi niTepatypu
woao ancbanaHcy dakTopis koa-
rynauii Ta gibpuHonisy, ski na-
TOreHeTMYHO MNoB’A3aHi 3 atepo-
Tpombo30oMm, i HeobXxigHOCTI Ta
OOUiNbHOCTI NoganbLUoro Jocni-
OXXEHHSA BMNAUBY eCTPOreHiB Ha
cMCTeMy remocTasy npu nocTme-
Honay3anbHomy MC.

BucHoBKM

Hediunt ectporeHis — camo-
CTiiHWIA hbakTop iHidiauii npo-
KOarynsiHTHOI JTaHKN CUCTEMU re-
MOCTa3y, CBiAYEHHsIM YOro € nia-
BULLEHHA KOHLEeHTpauil Takmx
MONEKYNAPHNX MapKepiB akTuBa-
Lii Tpom0603y, sk hibpuH(oreH),
D-anmep i aHTUTINa Ao kapAaioni-
niHy. MeTaboniyHuin cMHOPOM Ha
OHI rinoecTporeHii nocunwe
ancbanaHc koarynsuinHoro re-
MOCTa3y 3a paxyHOK NoAanbLuUo-
ro 3pOCTaHHSA PiBHA gocnigxe-
HUX NPOTPOMBOreHHMx hakTo-
piB. NepopanbHe BBeAeHHs1 173-
ecTpagiony ranbMye nposiBu re-
MOKOarynauinHol gucdyHkuii,
WO CBigYMTb MPO NEpPCneKTUB-
HiCTb NOAAnbLUOro AOCHIAKEHHS
noro pori B npodpinaktuui nopy-
LIEeHb Y CUCTEMIi 3ropTaHHSA Kpo-
Bi 3@ yMOB NOCTMeHOoMNay3arnbHO-
ro MC.
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YOK 577.152.1:575.174.015.3:681.3
M. 10. CiBonan, B. 1. KpectoH, I". I. Criilyk

OAPMAKOIMEHETUYHI NEPCMNEKTUBU
AOCHNIOXEHHA NMONIMOP®ISMY
LUTOXPOMY CYP3A4 3 BUKOPUCTAHHAM
BIOIHOOPMALIMHUX MIAXonis

Opecbknin HauioHanbHUM MeguyHui yHiBepcuteT, Ogeca, YkpaiHa

YOK 577.152.1:575.174.015.3:681.3

M. 10. CuBonan, B. U. KpectoH, I'. U. Cnunwyk

®APMAKOINrEHETUYMECKUE NMEPCNEKTUBbI UICCNEQOBAHUA NMONMTUMMOP®U3MA LIUTO-
XPOMA CYP3A4 C UCIMNOJIb3BOBAHVMEM BUOUHPOPMALIMOHHbLIX MOAXOA0B

Odecckuli HayuoHasnbHbIU MeduyuHckul yHusepcumem, Odecca, YkpauHa

Ons wHavBuayanusauumn dapmakoTepanmm BaXHO Y4UTbiBaTb OCOGEHHOCTU reHoTuNa YernoBeka.
CYP3A4 gaBnsetcsa BaxHbIM ANs hapMakonornu, Tak kak uortpaHcgopmupyet okono 50 % neveb-
HbIX CpeAcTB, NO3TOMY M3yyYeHue reHa cyp3a4 npeactaBnsaeT 3HauUTenbHbIV MHTepec. Pa3paboTka
TEXHOJNOrMK onpeaeneHns FreHHOro NonMMopdmama aKCnepuMeHTanbHbIM NyTem TpebyeT HeManoro
obbemMa BpemMeHU 1 pecypcoB. [JoBONMbHO YacTo paboTbl NPOBOAATCA Mo nofobpaHHbIM paHee napa-
MeTpaM, 4YTO 3HaAYMTENBHO CyXXMBaEeT BO3MOXHOCTU uccrnefgoBaHuin. C pa3smutnem GmonHpopmaTukm
yKasaHHbI Bbille npouecc MoxeT 6biTb 6onee adpdekTnBHbIM. VccnegoBaH nonuMopduam reHa
cyp3a4 in silico n nogobpaHbl NapameTpbl AN AanbHENLWero n3ydeHust annenen aToro reHa. [JaHHble
pe3ynbTaTtbl N03BONAT 6onee achPeKTMBHO pellaTb 3agayu, NocTaBneHHble nepen apMakoreHeTu-
KOWA.

KnioueBble cnoBa: papmakoreHeTuka, untoxpom P450, CYP3A4, nonumopdursm, GrnonHgpopma-
LMOHHbIE MOAENMpYHoLLMe Nporpammsbl.

UDC 577.152.1:575.174.015.3:681.3

M. Yu. Sivolap, V. Y. Kresyun, G. I. Slishchuk

THE PHARMACOGENETIC PROSPECTS OF CYP3A4 CYTOCHROME POLYMORPHISM INVES-
TIGATION WITH USING BIOINFORMATION APPROACHES

The Odessa National Medical University, Odessa, Ukraine

Purpose: it is defined that gene polymorphisms influence on pharmacokinetics and pharmaco-
dinamics of the majority of preparations. CYP3A4 is important for pharmacology, as it transforms about
50% of medical means. Thus, gene studying cyp3a4 represents considerable interest. Working out
technology of definition of gene polymorphism experimentally occupies considerable volume of time
and resources. Often enough works are conducted using the parametres obtained earlier that consid-
erably narrows possibilities of researchers. With bioinformatic development the process specified above
can be much more effective.

Methods: used nucleotide sequences of gene cyp3a4 Homo sapiens, found in gene bank NCBI
by means of algorithm BLAST: nucleotide sequences levelled by means of Nidlman-Wunsh'’s algo-
rithm in the ClustalW program. Design of primers and in silico PCR, restriction analysis of amplicons
and electrophores was conducted by means of Vector NTI 11 program.

Results: qualitative global alignment nucleotide sequences for the purpose of the gene analysis
cyp3a4 was conducted, the marker technique is developed for the polymorphism and differentiation
analysis allels this gene.

Conclusions: by means of bioinformation modelling programs polymorphism of the gene cyp3a4
in silico is investigated and parametres for the further studying allels gene are picked up. The pre-
sented results will allow to solve more effectively the problems put before pharmacogenetic.

Key words: pharmacogenetic, cytochrome P450, CYP3A4, polymorphism, bioinformation model-
ling programs.
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BecTtyn

MigBnWeHHS edPeKTUBHOCTI
nikiB Ta iHgMBigyanisauyiqa ix 3a-
CTOCYBaHHA 3anexaTb Big ypa-
XyBaHHA 0cOBnMBOCTEN reHo-
TNy NOaUHU. BU3HAYEeHO reHHi
nonimopdiamn, siKi BNrMBaloTb
Ha dhapMakoKiHETUKY 1 dpapma-
KoguHaMIKy Ona HU3KKU fiKkapcb-
KMX npenapari., BKIOYalo4n yc-
nagkoBaHi BiAMIHHOCTI B Mille-
HaX (Hanpuknag peuentopu),
MeTaboni3ytudi N TpaHCMOPTHI
doYHKLiTI opraHiamy. BUHUKHEHHS
nonireHHNX geTepMiHaHTIB BU-
KNWKae YMCreHHi KombiHauii me-
Taboniamy KceHobioTuHKIB, 3yMOB-
JIIOE LUMPOKKIA CMEKTp Tepanes-
TUYHUX iHOEKCIB (CMiBBIAHOLIEH-
HA e(EeKTUBHICTL/TOKCUYHICTb)
ONs JaHOro MegukameHTy [5].

MeTaboniyHi npoLecu 3a yyac-
Ti oepMmeHTIB, SIK NpaBuno, Kna-
cndpikytoTbes sk peakuii | abo
Il dasn. Peakuil | dpasun Buknu-
KaloTb CTPYKTYPHi 3MiHM BBeae-
HOI pe4YOBWHM JiKapCbLKOro 3aco-
Oy LUNSXOM OKMCHEHHS, BIQHOB-
neHHsa abo rigponidy aAnsa cTBo-
peHHs BinbLl BOOOCTIMKUX MeTa-
ooniTie. Lli peakuil yacTto yTBO-
PIOOTE «MICTOK» Ans nojanb-
WKnx moamudpikauin peakuin Ha-
ctynHoi |l dasn abo nepetso-
PEHHSA KCEHOBIOTUKIB y HEaKTUB-
Hi MeTabonitn. Peakuii | ¢asm
3YMOBJEHIi, FONTIOBHUM YUHOM,
cynepciMencTBoM OEPMEHTIB,
No3Ha4YeHnx TepmMiHoMm «LluTo-
xpom P450».

Peakuii Il dbasn xapakrtepuay-
I0TbCS 3B’sI3yBaHHAM BOAOPO3-
YMHHOI €HOOreHHOI MOJSIeKYSn 3
XiMIYHOK pPeyvyOoBUHOM, YTBOpE-
Hoto B | dasi ans nonerweHHs
ekckpeuji. Cynepcimerictaa dep-
MEHTIB, L0 KaTani3ytoTb peakuil
Il dpasun, HasmBaTb BiANOBIA-
HO 0 €HAOrEHHUX KOH’IOryHUmnX
NONOBUHOK, Hanpuknag: aue-
Tunisayis 3a yyacti N-ayeTtun-
TpaHcdepas, cynbdaTyBaHHS
nig BAAMBOM cyrnbdoTpaHcde-
pasu, KoH’torauist rnyTaTioHy nig

BMAIMBOM rnyTaTioHTpaHcdepa-
31 i TMOKOPOHI3aLis 3a yyacrTi
Udp-rntokypoHoaunTtpaHcdepa-
aun [3].

Lntoxpom P450 € komnnek-
com 6Binka 3 koBaneHTHO 3B’A3a-
HUM reMom (MeTanonpoTeiHoM),
Lo 3abesnevye NpuegHaHHA KUC-
HI0. 'em, y CBOIO 4epry, € KOM-
nrnekcom npotonopdipuHy IX i
[BOBaneHTHOro aToma 3anisa.
Yncno 450 o3Havae, Lo BigHOB-
NEHNN rem, 3B’a3aHNN 3 KUCHEM,
XapakTepusyeTbCa MakCUMyMOM
NOrMMHaHHA CBITNa Npu OOBXKU-
Hi xBuni 450 HMm.

I3ohopmu yutoxpomy P450
o6’egHaHi B cimenctea CYP1,
CYP2, CYP3. Y cimerictBax Buai-
nexi nigcimerictea A, B, C, D, E.
Y Mexax nigcimencTs isodhopmu
no3HaveHi NopsiaKoOBMM HOMeE-
pom. Hanpuknag, CYP2C19 —
HanmMmeHyBaHHs 19-ro 3a ynopsa-
KYBaHHAM LMTOXpOMY Mifcimen-
ctBa «C», cimencTBa «2». IcHye
6nun3bko 250 pi3HUX BMAIB LMTO-
xpomy P450, 3 Hux npmbnunsHo
50 — B opraHiami nOANHMK, i
Tinbkn cim i3 Hux (CYP1A2,
CYP2C9, CYP2C19, CYP2DG6,
CYP2E1, CYP3A4, CYP3A5)
MatloTb BiAiHOLLEHHS A0 MeTabo-
nismy nikis [1].

OgHMM i3 HalBaXnNuUBILLNX
anga dapmakonorii € CYP3A4,
TOMY Lo BiH GioTpaHcdopmye
6nm3bko 50 % nikapcbkux npe-
napartiB [5]. leH cyp3a4 crtaHo-
BMTb 3HAYHWI iHTepecC i nomy
NPUAINAETLCA yBara y BUBYEHHI
OesKnx HanpsiMiB papmakoreHe-
TVIKK, ane ogepxaHi pesynotatu
4YacTo HEOQHO3HAYHI i cynepeu-
nuBi, Wo notpebye noganbLunx
pocnigxeHs. Tomy aHania noni-
Mopaiamy cyp3a4 y sicTaBneH-
Hi 3 papMakoKiHETU4HUMKN 0COB-
NMBOCTSAIMM TiKapCbkMx 3acobiB
€ Cy4YaCHUM HanpsMom y po3-
BUTKY MepcoHicikoBaHoT Meaum-
umHu [4; 6-8].

Pospobka TexHonorii Bu3Ha-
YEeHHS MONEKYNSApPHO-TeHeTnY-
HOro nosiimopdiamy ekcrnepu-

MEHTaNbHMUM LUNSAXOM 3a3BUYai
notpebye ummanoro vacy 1 pe-
cypcis. Llen npouec cknagaetb-
CA 3 CeKBEeHyBaHHS, Au3aliHy
npanmepis, BUGOPY pecTpukTas,
pexuMiB peakLir, KoHUeHTpaLil
peareHTiB, yMOB nonimepasHol
nanuytorosoi peakuii (MJIP) To-
wo. docutb yacto poboTtn npo-
BOOATH 3a 3asgarnerigb nigiopa-
HUMW NapameTpamMu, L0 3HAYHO
3BYXXYE MOXITMBOCTI AOCHIOXKEH-
Hs1. 3 po3BMTKOM BioiHpopmaTu-
KM K HayKn yYBeCb 3a3Ha4yeHuin
BULLIE MpoLieC MOXe ByTu edek-
TuBHiWMM. 3ibpaHi B HalioHanb-
HUX | MibkHapoaHux GibrioTekax
AaHi NpO HYKNeoTUAHI nocnigos-
HOCTi reHOMIB i reHiB MOXXHa aHa-
nisysaTu 3a 4ONOMOrOH0 creyia-
NbHUX KOMM'IOTEPHUX NpOrpam 3
HagaHHAM Hanbinbw nep-
CMNEKTUBHUX anropuTMiB 4nsi no-
Janblioro AocCnig)XeHHs mnori-
MOpi3My reHa, Wo 3aLikaBus,
y 3iCTaBMeHHi 3 pisHUMU PYHK-
LioHanbHMMWN BNacTUBOCTAMMU,
Hanpuknag, WenakicTio metabo-
niamy nikapcbkmx 3acobis [2].

MeTa gocnigkeHHs — 3a go-
nomoroto BiciHpbopmauyinHmx i
MOZentYnx nporpam Jocni-
AnTun nonimopdiam reHa cyp3a4
in silico Ta nigibpaTtn napameT-
pv ANs BU3HAYEHHA anenis, LWo
KopenTb 3 MeTaboniyHow
aKTUBHICTIO LLOAO KCeHobioTu-
KiB.

MaTepianu Ta meToau
OocCnigXXeHHs

BukopuctoByBanun 24 Hyk-
neoTUAHi NOCNiAOBHOCTI reHa
cyp3a4 Homo sapiens, 3Hange-
Hi B reHbaHky NCBI [9] 3a po-
nomoroto anroputmy BLAST:
AF182273, AJ563375, AJ563376,
AJ563377, AK223008, BC033862,
HUMCYPCN, NM_000777, AK313813,
NM_057095, BC067436, BC069780,
HUMXYPFLA, NM_000765, DQ924960,
BC069352, X12387, HUMCYPNO,
BC069418, AK312967, BC101631,
AK298462, AK298451, NM_017460.
HykneoTnaHi nocnigoBHOCTI BU-

eptene . amemes . oammen  agmen
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piBHIOBanu 3a anroputMmom Hign-
MaHa — ByHwa [10] y nporpami
ClustalW. Qu3aiH npaimepis Ta
in silico TP, pecTpukuinHnin
aHani3 amMmnikoHiB 1 efnekTpo-
dopes 3aincHoBanm 3a 4onoMo-
roto nporpamu Vector NTI 11.

PesynbTaTu gocnimxeHHsA
Ta iX 0GroBopeHHsA

Y pesynbTtati BUPIBHIOBAHHSA
24 HyKNeoTUAHMX NocnigoBHOC-
Ter nobygoBaHo ginloreHeTUYHyY
aengporpamy (puc. 1). Ha gen-
aporpami MoXxHa BuainuTn 6
KnactepiB, SKi BigpisHAnncsa mMix
coboto, Wo Moxe ByTu nos’si-
3aHO 3 HasdBHICTIO 6 BIgMITHUX
anenis UbOro reHa y nonynsir.
[eH BMABMBCSA BiOHOCHO MOi-
MOP(HUM: Tak, y cepeaHbOMY
piBeHb romosorii ctaHoBuB 75 %,
piBEHb KOMMeKcHocTi 6yB BUCO-
KAM, WO AO3BOMWO MPOBECTU
sIKicHe rrobanbHe BUPIBHIOBAH-
HA HYKNEeOTUOHUX NOCMigoBHOC-
Ter 3 MeTol aHanidy nonimop-
di3my reHa cyp3a4 Ta CTBOpPEH-
HA MapKepHOI CUCTEMU O1151 aHa-
nisy nonimopdaismy 1 gudepen-
Uiauii anenis LbOro reHa.

HaibinbLw BapiabernbHo BU-
aBuNacs AinsgHka reHa, 6nusbka
00 LleHTpasnbHOI YacTMHKU. Xapak-
TepHummn Bynu ogHOHYKNeoTna-
Hi 3amiHn (SNP), a Takox iHcep-
yii/geneuii (InDel), BcTaekn 6ynum
MakcuMymMm 3 M. H.

[o BapiabenbHoro perioHy
1291-1406 n. H. Byna nigibpa-
Ha napa npawnmepis VSGlcyp3a4
(SP gatccttacatatacacacc, ASP
ttgaaggagaagttctgaag), o npo-
AyKyBana B YCiX CUKBEHCax npo-
AYKT MONEKYyNsipHOK Macoto
116 n. H.

Mpoayktu MNP 6ynn Takox
BUPIBHAHI 3a JOMOMOrol anro-
putMy HignmaHa — ByHwa B
nporpami ClustalW 3 meToto Bu-
ABEHHS nonimopdiamy amnni-
KoHiB. 3aranbHa 6ygoBa OeH-
aporpamMmu Bignosigana Takin,
wo 6yna nobygoBaHa 3a pe-
3ynbTaTaMu BUPIBHIOBAHHS MOB-

i e e e i, e

- AF182273 (0.0015)

AJ563375 (0.0005)
AJ563376 (0.0349)

AJ563377 (-0.0064)
AK223008 (-0.0008)

C033862 (0.0042)

HUMCYPCN (-0.0034)

NM_000777 (-0.0009)
| AK313813 (-0.0007)

BC067436 (-0.0008)
BC069780 (0.0002)
HUMXYPFLA (-0.0009)
NM_000765 (0.0024)

DQ924960 (0.0004)
BC069352 (-0.0022)
X12387 (0.0033)
HUMCYPNO (0.0013)
BC069418 (-0.0006)
AK312967 (-0.0003)
BC101631 (-0.0002)
AK298462 (0.0008)
AK298451 (-0.0002)
NM_017460 (0.0002)

NM_057095 (0.1171)

T

Puc. 1. ®dinoreHeTn4yHa geHgporpama B3aEMOBIQHOLIEHb anersiB reHa
cyp3a4

HUX CMKBEHCIB, L0 CBIgYNTb NPO
BOoanuin Bubip canTis npanmy-
BaHH4. lMonimopdiam amnniko-
HiB, Yy Uinomy, Bignosigae noni-
MopdiaMy MOBHUX NOCHIigOB-
HOCTEN, TOMy LLO 3a pesyrnbTaTa-
MW BUPIBHIOBAHHA K LinMX MNo-
CNiJOBHOCTENW, TaK i aMNJIiKOHIB
Oyno MOXNMBMM Bigpi3HUTHN 6
knactepis (ams. puc. 1, puc. 2).
MNpoBeaennn MJ1P-aHanis i3 Bu-
KOpUCTaHHAM po3pobieHoro am-
3anHy npariMmepis 4O3BOSISIE BU-

SBMATU MalXe BECb CMEeKTp rno-
nimopdiamy reHa cyp3a4.

[na po3kpuTTa noTeHuiany
noniMmopdiamy po3pobneHoro
ausanny MNJIP-nparimepis npo-
BeLEHO PecTPUKLiNnHUA aHani3
amnnikoHiB in silico. PecTpuk-
Tasamu, WO gasanu nosimopd-
Hi (TOGTO Ti, AKi Oynu BiAMITHM-
MW Yy Pi3HUX anenis) AiNSAHKN
Busisnunucs Acelll, Alul, AlwN1,
Bfal, BsiHKA, Bsp1286l, BspH1,
Bsrl, BssS1, CviAll, CviJ1, Fatl,

PCR Product of CYP3AAF182273(1) (0.0000)
PCR Product of CYP3AAJ583375(1) (0.0000
PCR Product of CYP3AAJ583376(1) (0.0000

—_—=

PCR Product of CYP3AAJ583377(1) (0.0000
PCR Product of CYP3AAK223008(1) (0.0000)
PCR Product of CYP3AAK313813(1) (0.0000)
PCR Product of CYP3ABC033862(1) (0.0000)

PCR Product of CYP3AHUMCYPCN(1) (0.0000)

PCR Product of CYP3ANM_000777(1) (0.0000)

PCR Product of CYP3ANM_057095(1) (0.0948)

PCR Product of CYP3AAK298451(1) (0.0000)
PCR Product of CYP3AAK298462(1) (0.0000)
PCR Product of CYP3AAK312967(1) (0.0000)

PCR Product of CYP3ABC067436(1) (0.0000)
PCR Product of CYP3ABC069780(1) (0.0000)
PCR Product of CYP3AHUMXYPFLA(1) (0.0000)
PCR Product of CYP3ANM_000765(1) (0.0000)
PCR Product of CYP3ABC069352(1) (0.0000)
PCR Product of CYP3ABC069418(1) (0.0000)
PCR Product of CYP3ABC101631(1) (0.0000)
PCR Product of CYP3ADQ924960(1) (0.0000)
1
)

PCR Product of CYP3AHUMCYPNO(1) (0.0000)
PCR Product of CYP3ANM_017460(1) (0.0000)

PCR Product of CYP3AX12387(1) (0.0000)

Puc. 2. ®inoreHeTMYHa geHgporpama, nobygoBaHa 3a pesynbTatamu
BUPIBHIOBaAHHS aMniKOHIB

26

P

———

OLECRAH MELRVAHR K 9PHRN

M et ettt aapeett T Ny



HinFl, Hpy188I, Hpy188lIl, HpyAV,
HpyCH4lI, Mlyl, Msll, Nlalll, Plel,
Sth132I, TspDTI, Tth111Il.

Pectpuktasn Acelll, Alul,
AlwN1, BsiHKA, Bsp1286l, CviJ1,
HinFl, Hpy188I, Hpy188lIl, HpyAV,
Mlyl, Plel, Sth1321 ta Tth111ll
A03BONUNU andepeHuioBaTu
Tinbkn NM_057095 Big iHWKX
anenis (puc. 3, a), CanT pecTpuk-
Lii nvwe y 3paska 23, Lo nomit-
HO 3a pi3HULIELO KiNTbKOCTI Ta po3-
MipiB 6eHiB, TMMYacoM siK pe-
cTpukTasu Bfal, BspH1, Bsrl,
BssS1, CviAll, Fatl, HpyCH4l,
Msll, Nlalll Ta TspDTI gossons-
nn BmMBYaTU BiNbl LWMPOKNIA
cnekTp nonimopaiamy.

1234567 8910112131415161718 19202122 232425

Tak, pectpuktasn Bfal i BssS1
aossonanu gudepeHuioBaTu
reHotunn BC067436, BC069780,
HUMXYPFLA ta NM_000765,
WO CBiAYNTb NPO HasIBHICTb Yy
HUX CanTy pecTpukLii umMx dep-
MeHTiB (puc. 3, 6).

3a Jonomorok pecTpukTas
BspH1, CviAll, Fatl, HpyCH4l,
Msll, Nlalll Ta TspDTI, okpim re-
HoTunis BC067436, BC069780,
HUMXYPFLA ta NM_000765,
Byna MOXNuBICTb AU EpPEH-
uitoatn reHotun NM_057095
(puc. 3, 8), npu4omy pecTpuKTa-
3u CviAll, Fatl, HpyCH4lI, Nlalll
Ta TspDTI 3paTHi gudepeHLito-
Batn reHotun NM_057095 Big re-

12345

HoTuniB BC067436, BC069780,
HUMXYPFLA ta NM_000765
(puc. 3, 2), Wo cBig4MTL Npo Te,
Wo y 3paska 23 nuwe 1 cant
PEeCTpPUKLUIl, iHLWI 3pa3ku Bigpis-
HANMCA 3a KiNbKICTO canTiB pe-
cTpukuii. Pectpukrasa Bsrl 3gat-
Ha AundepeHuitoBaT reHoTunu
AK223008, AK313813, BC033862,
HUMCYPCN ta NM_000777
(puc. 3, 9).

BucHoBKM

Takmm YnHoM, 3a 4ONOMOror
GioiHdopMaLiiHMX nporpam 3a-
CTOCOBaHO cyyacHwin nigxig oo
BUBYEHHS noniMmopdiamy reHa
cyp3a4. MNoka3aHO BUCOKWIA pi-
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BeHb nonimopdismy reHa, pi-
BEHb Oro romMosorii carae y ce-
peaHboMy 75 %, nepeBaxHo ue
OOHOHYKNEOTUAHI 3aMiHN R iH-
cepuii/geneduii. Taka Bapiabenb-
HiCTb reHa MoXe BigobpaxaTu
piBeHb noniMmopdiamy nogen 3a
piBHeM meTaboniamy KceHobio-
TukiB. CTBOpPEHUIN On3aliH npamn-
Mepa gasaB nonimopdHuin Npo-
OYKT amnnidikayii 3aBOOBXKU
116 n. H., roro nonimopdiam Bys
KoniHeapHumMm BapiabenbHOCTI
uinol nocnigosHocTi. Bukopwuc-
TaHHA depMeHTIB pecTpuKuil
003BOMUM0 OTPUMAaTU NPOAYKTH,
Lo Bigpi3HANMCA 3a po3Mipamu
Ha enekTpodoperpamax. Han-
Ginbll NepcneKkTUBHUM € BUKO-
pUCTaHHsA KoMOiHaLji 3 pecTpuk-
Ta3 Bsrl Ta CviAll B in vitro pec-
TpUKTasHin peakuii. JaHi pesynb-
Tatn cNnpuATUMYTb BinbL edek-
TMBHOMY PO3B’A3aHHI0 3aBAaHb,
SKi CTaBnATbLCSA Nepen hapmako-
reHeTUKOH0.
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KOHLUEMUIA ®I3I0N0rN4YHOI
TPAH3UTHO-PEBEPCIMHO-METABOJIYHOI
MOAEJI BCMOKTYBAHHA
NIKAPCbKUX 3ACOBIB
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Opeca, YkpaiHa
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KOHLUEMNUUA oN3NONOrMYECKOU TPAH3UTHO-PEBEPCUBHO-METABOJIMYECKOM MO-
OENN BCACbIBAHUA NEKAPCTBEHHbIX CPELOCTB

Qusuko-xumuyeckuli uHcmumym um. A. B. boeamckozo HAH YkpauHbl, Odecca, YkpauHa

Mogenb cocTonT 3 Tpex B3aMMOCBSi3aHHbIX NoAMOAenen Ang cnupTa (aTaHon), ansaernaa (auet-
anbgerna) n kncnotbl (YkCycHasa kucnota). Kaxagasi nogMoaens MMeET YeTbipe OTceka — AN BCachl-
BaHusa (XKKT), obmeHa (KpoBb), pacnpedeneHus (TkaHu) n metabonuama (nedveHn). MNMpeanoxeHHas
MoZernb MOXeT paboTaTb Kak B 3aKpbITbIX, Tk U B OTKPbITbIX KAMepax.

B panbHenwem onsa ueny metabonuyeckmx npeBpalleHnii aTaHon — aueTtanbaern Mbl Nnpeano-
XWUMK paclwmpnTb Haly 6a30By0 MOAErb.

Mpn MmogenupoBaHuM B Takon cucTeme Obiny yuTEHbl CKOPOCTb Nepdy3nn Yyepes Kaxablii opraH
(TkaHb), usnyeckas CBA3b Mexay opraHamm u metabornuyeckasi akTMBHOCTb 9TaHoONa v aueTanbie-
rmga. Ans tTakon puanonormyeckorn Mmogenu Hamu npuBeaeHbl OCHOBHbIE ypaBHeHUs 6anaHca macc.

MpencTtaBneHHasn dusnonormyeckas moaenb B 60nbLUER CTENEHN COOTBETCTBYET NpoLeccam me-
Tabonnama u pacnpegeneHvs aTaHona u ero metabonura.

KnroyeBble crnoBa: nekapcTBeHHbIe CPeACTBa, BCacblBaHWe, puanonornyeckasi TpaH3MTHO-peBep-
CMBHO-MeTabonuyeckas moaens.

UDC 615.033.57.089

M. Ya. Golovenko, . Yu. Borisyuk

CONCEPT OF PHYSIOLOGICAL TRANSIT-REVERSE-METABOLIC MODEL OF DRUG ABSORP-
TION

O. V. Bogatsky Physico-Chemical Institute NAS of Ukraine, Odessa, Ukraine

In this article we have tried to prove experimentally the views on this issue and on the basis of the
data obtained to establish an appropriate concept of absorption of drugs, which we called physiologi-
cal transit-reverse-metabolic model. In related studies we used the following compounds: ethanol,
acetaldehyde and acetic acid. Their choice was dictated by the fact that they do not bind to plasma
proteins, allowing the compounds involved in the absorption and reabsorption. Furthermore, these
substances are interrelated metabolic processes. Ethyl alcohol is a substrate for alcohol dehydroge-
nase and acetaldehyde — aldehyde dehydrogenase. Finally, ethanol is absorbed in the digestive tract
(stomach and intestine) paracellular mechanism by simple diffusion, and acetic acid — transcellular
using carrier. It was also shown that ethanol is transit along the gastrointestinal tract, metabolism and
reabsorption (reversion) of blood.

This model consists of three interlinked submodels for alcohol (ethanol), aldehydes (acetaldehyde),
and acid (acetic acid). Each sub-model has four compartments — suction (Gl) tract, metabolism (blood),
distribution (tissue) and metabolism (liver). The proposed model can work in private or in open chambers.

In the future, for the chain of metabolic transformations of ethanol — acetaldehyde we proposed
to extend our basic model by using some assumptions. For ethanol and acetaldehyde, we propose to
use a limited perfusion model as their distribution is dependent on the speed of transport to the tis-
sues and not the speed at which they are absorbed.

In the simulation of such a system was considered the perfusion rate through each organ (tissue),
the physical connection between the authorities and the metabolic activity of ethanol and acetalde-
hyde. For a physiological model, we are the basic mass balance equation.

Presented physiological model to a greater extent corresponds to the process of metabolism and
distribution of ethanol and its metabolite. In our opinion, one may adapt this scheme for other com-
pounds as well, but it is necessary to take into account the chain of metabolic transformations and the
constants characterizing the metabolism (constant primary metabolism, the affinity constant for the
liver and the maximum rate of metabolism in the liver).

Key words: drugs, absorption, physiological transit-reverse-metabolic model.
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3HayHa yacTuHa (6nn3bko
84 %) nikapcbkux 3acobis (J13)
hapmaueBTnyHOro puHky CLLA
Ta €Bponu npeacrasfieHa TBep-
AUMU oparnbHUMKU opMamMu.
OQHMM 3 OCHOBHMX MOKa3HWKIB,
O XapakTepusye X edeKkTumB-
HiCTb, € 6iOAOCTYNHICTb, TOBTO
CTYNiHb, 3 KM BOHM BCMOKTY-
toTbcs (abcopbytoTbes) 3 Micusd
BBEJEHHS (LLUNMYyHKOBO-KMLLKOBWIA
TpakT, WKT) y cuctemHuin kpo-
BOOOIT, i LWUBMAKICTb, 3 AKO LeWn
npouec BigdyBaeTbcs. 3aranom
BCMOKTYBaHHs — L& doizionoriy-
HUI npouec nepeHeceHHsa J13
Kpi3b GionoriyHi membpaHu yn
MiXKKITITUHHWIA NPOCTIp, SiKi € ba-
p’epamu mix LUKT i kpoB'to.

Mpwn nepopanbHOMY BBEAEH-
Hi J13 HambGinbw npupaTtHa ai-
nsaHka LWKT gna BCMOKTYBaHHS
— TOHKa KuLIKa, TOMY L0 BOHA
Mae€ 3HayHy NMoLLy NOBEPXHi Ta
AOBXMHY, L0 36inbLuye Yac TpaH-
3UTY B Ljii YaCTUHI.

Ona geskmx 113 He icHye 3Hay-
HOT Pi3HMLUI Yy BCMOKTYBaHHi B
okpemux ainsHkax LWKT i noro
cermeHTtax. Hanpwuknag, y gocni-
DKeHHsiX [1] nokasaHo, Lo BCMOK-
TyBaHHA napaueTtamony Biaody-
BAETbCA OAHAKOBO Yy MPOKCU-
MarbHOMY i gucTanbHOMY Biagi-
nax TOHKOI KuLKku. MNpn aHanoriy-
Homy nigxoai J. C. Delchier et al.
[2] sHanwnu noAibHi ginaHkn
BCMOKTYBaHHS HikapauvniHy B Mno-
POXHiN i KNyOoBin Kuwkax. LLns-
XOM MicLUeBOi iHCTURAUiT 6yno
npogemMoHcTpoBaHo [3] nocnigos-
He BCMOKTYBAHHS rinepoHy Ha
nNpoTA3i yciel TOHKOT knwkn. Of-
HaK y AesKNX OOCTIIKEHHSX Ha-
BedeHO npuknagu BiAMiHHOCTI
BCMOKTYBaHHS JI13 3anexHo Big
micus y LUKT. Tak, B ekcriepumen-
Tax Ha naax sHangeHo [4], wo
BCMOKTYBaHHS 1-giamiHo-8-D-
apriHiHBa30MpPECUHY 3HUXYETLCS
y TakoMy HanpaMmKy: LWIYHOK,
ABaHaguaTunana Kuwka i no-
POXHS KMLLIKA > aucTarbHa Yac-
TUHAa KNyBOBOI KMLLKM > NPOKCU-
MarnbHa YacTuHa NPSMOI KULLKN.

W. H. Barr et al. [5] nosigomunu
NPO 3HWXKEHHS BCMOKTYBaHHSA
aMOKCULMMIHY B KNyBOBIM KMLLL
NOPIBHSIHO 3 NOPOXKHBLOK. BoaHo-
yac MeTanponosn BCMOKTYETbCH
OZIHAKOBO Y MOPOXHINA i NpaMin
KULLIKaX, a y LWMYHKY Luen npouec
BiACYTHiN. PaHiTngmMH ogHakoBo
BCMOKTYETbCS Y LUNYHKY Ta KIy-
OOBIV KMLLL, ane ynoBiNibHIOETb-
cs 'y cninir npu MicueBii iHCTU-
nauii [6]. Mpuknagamu J13 3 pis-
HULEK Yy MiCLi BCMOKTYBaHHS €
Takox anonypuHon, 6eHasen-
pvn, LMKNOCNOPWH, LMNPOdOoK-
cauuH, rnibeHknamia, nipetaHig
i cymarpunTaH. Y GinbLocTi 3a-
3Ha4YeHnx BUNagKis aBTopu BBa-
XatrTb, LLO HAsBHICTb NOABIMHNX
nikiB koHUeHTpauii J13 y kpoBi 3y-
MOBIieHa TaK 3BaHWMW BikHaMu
BCMOKTYBaHHs [7].

Hawi nonepegHi ekcnepwu-
MeHTanbHi gocnigxeHHs [8; 9]
Aanu nigctaBy BBaXaTw, LLO Ta-
Ka 3aKOHOMIpHICTb — Hacnigok
we geaknx gisionoriyHmx YnH-
HUKIB, TaKNX AK KULLKOBO-MEYiH-
KoBa UMpKynsuis, metaboniam
13 i noro peabcopbuis. Y ga-
Hi cTaTTi MM cnpobyBanu ekc-
nepMMeHTanbHO AOBECTU CBOI
nornsgm Ha uro npobnemy Ta Ha
6asi oTpUMaHnX JaHUX CTBOPU-
TV BiANOBIAHY KOHLEMNLit0 BCMOK-
TyBaHHSA J13, AKy My Hassanm i-
3i0M0riYHOK TPaH3UTHO-pEBEp-
CinHO-MeTaboni4YHO MOAEnMto
(PTPMM).

MaTepianu Ta meToau
[ocnipXXeHHs

[ns BignoBiaHWX AocnigkeHb
HamMu BUKOpUCTaHO eTaHos. Llen
BMnbip 6yno obrpyHTOBaHO TUM,
o etaHon i rioro metabonitn
(aueTanbgeria 1 oUTOBa KUCIO-
Ta) He 3B’A3yl0TbCs 3 Binkamu
nnasmMu KpoBi, WO A03BOSIFE
cnonykam 6paTu yvacTb SK B
abcopbuii, Tak i peabcopbuii.

[nsainH ekcnepnMeHTy Takum.
CnoyaTKky My BU3HaYUNN BMICT
14C-eTaHoOMNy B OKPEMUX CETMEH-
Tax WKT nicnsa roro iHTparact-

panbHoro abo BHYTPILHbOBEH-
HOro BBeAEeHHS muwam. Teope-
TMYHO PO3Pax0OBaHO i MPaKTUYHO
AoBefeHo, WO NOBTOPHE BCMOK-
TyBaHHs (peabcopbuia) moxe
BigOyBaTUCA B TOMY pasi, AKWO
Pi3HMLS KOHUEHTpaLinHOro rpa-
dieHTa B mnasmi KpoBi 3HA4HO
nepeBuLLyBaTUME aHamnorivyHmm
NoKa3HKK Yy NOpoXXHUHI LLKT, wo
BianoBigae 3akoHy ®dika ons ou-
dysiriHMx npouecis. [ns cTBO-
PEHHS Takoi WTYy4YHOI Moaeni Ha
LinicHOMY OpraHi3mi y nepuin
rpyni gocnigis MM BHYTPILLHbO-
BeHHo BBoaunu '4C-etaHon, ge
Oyrio BU3HAYEHO KIHETUYHI Xapak-
TEPUCTUKM MaconepeHeceHHs
cnonyku Ta ii metaboniTiB y op-
raHiami ekcnepuMmMmeHTanbHUX
TBapWH. Y HACTYNHUX rpynax go-
cnigXXeHb M1 04HOYaCHO BBOAU-
N iHTparacTpanbHO TBapUHaM
5, 10, 20 mmMonb/Kr HepaaioakTMB-
HOro etaHony ta 5 mMmonb/Kr
BHYTPILLHbOBEHHO '4C-eTaHony.
Takum 4YnHOM, MU Jocdranu,
NpUHariMHiI TEOPETUYHO, NepeBn-
LWEHHSA KOHLUEeHTpauil cnupTty B
LWKT, wo He yMOXNNBAIOE O~
roO TPaHCMOPT LUMSAXOM KPOB —>
— LKT.

BwmicT pagioaktnBHoro mare-
piany y Bigainax LWWKT (wnyHok,
TOHKa, TOBCTA i NMpsiMa KULUKW)
BM3Ha4yanu nicnsa nonepeaHboro
PO3YMHEHHSA 1 CM3 MypaLLUNHO0
KMCMOTO Ha BoAsHIN 6aHi (06’-
€M anikBoTu, WO BigbunpaeTbes,
ctaHoBuB 0,2 cm3). XKoBYHUI Mi-
Xyp BiZOKpeMIitoBanu Big nevin-
KM HaknageHHaAM niratypu, nic-
nga Yyoro nomiwann y rnakoHu i
NPOKOMIoBanNun rofikow Ans Bu-
BifTbHEHHS XOBMYi.

KinekicTb pagioakTmBHoro ma-
Tepiany B npobax BU3Ha4anu Ha
PiAVHHOMY CUMHTUNAUIMHOMY
doTtomeTpi Canberra PACKARD
TRI CARB 2700. OTpumaHi gaHi
6ynn o6pobneHi 3a 4ONOMOroto
CTaTUCTUYHOrO NakeTa nporpam
MS Excel.

BukopuctaHHs 6invx muwen
oyno BignosigHuM o «[pasun
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npoBedeHHs pobiT 3 niggocnia-
HUMU TBapUHaMUN».

O6pobKy OTpMMaHNX pesyrib-
TaTiB NnpoBOAUNM BIiANOBIAHO A0
anroputmis [10-12]. Mpwn nopis-
HANbHOMY aHanisi pesynbraris
JocnigXeHb BUKOPUCTOBYBAnu
napameTpuyHuin kputepii CTblo-
peHta [13]. JoBipumii iHTepBan
y BCiX gocnigax po3paxoByBarnu
npu piBHi 3HauvywocTi p<0,05,
Lo rapaHTye BiporigHicTb pe-
3ynbTaTiB 3 iMOBIpHICTIO 95 %.

Yci MmaTeMaTu4Hi po3paxyHku
nNpoBOAMNN 3a AOMOMOroK na-
keTa nporpam Excel XP nepco-
HanbHux EBM (IBM Pentium 4).

Pe3ynbTatu gocnimkeHHsA
Ta iX 0OroBopeHHs

HapxomkeHHsi 14C-eTaHony
npu 1Moro nepopanbHOMy BBe-
aenHi y Bigainu LWKT npepcrae-
neHo Ha puc. 1, a. Bucokun BmicTt
14C-eTaHonNy y WNYHKY Bigmiye-
HO Ha 5-Ty XBUNWHY gocnigy, 3
YacOM KOHUEHTpaLia 3HUKYETb-
cqa (wsungka asa npoTikae i3
KOHcTaHTolo WwBuakocTi 1,565, a
noeinbHa — 0,127). Byno noka-
3aHo [14], Wo KinbKicTb eTaHony,
LLIO BCMOKTABCSH Y LUMYHKY i go-
CAr KPOBOHOCHOrO pycna, 6es-
nocepenHbO 3anexuTb Big Noro
KOHLeHTpau,il y LWNYHKOBIN pigun-
Hi. Okpim Toro, Bigomo [15], wo

KoHueHTpauis eTaHomny, MKMOIb/T

BenuKi KoHUeHTpauii eTaHony
npu3BoaaTb 40 (PYHKLOHANbHNX
i CTPYKTYPHMUX 3MiH CNM30BOI
0BONOHKM LUITyHKa Ta MOoro rnaa-
KOi MyckynaTypu. 3Bigcm Mox-
NMBICTb 3MiHM KpoBoMnocTavaH-
HA opraHa, Lo, HacaMKiHeub, i
BNAMBAE Ha MpoLec BCMOKTY-
BaHHS PEYOBUHU Y LA YaCTUHI
LLUKT i 30inbLye WBnAKicTb TpaH-
3UTy B3LOBX HbOrO, i 0cO6nMBO
A0 OCHOBHOrO Micusi BCMOKTY-
BaHHSA — NPOKCUMAarbHOI AiNsaH-
KW TOHKOroO KuweyHuky. po
TaKy MOXIMBICTb Y HALLIOMY BU-
nagky CBiAYUTb po3paxoBaHa
KOHCTaHTa LWWBMUAKOCTI LWBUAKOT
dasu, sika Tpmeae 30 xB. Y TOH-
Kil KLU crocTepiraeTbest 36inb-
LWEHHS KOHUEHTpauil 3 Makcu-
MyMOM 4Yepe3 1 roa (KOHCTaHTa
LIBMAKOCTI HAAXOKEHHSA CTaHO-
BuTb 0,165). KoHcTaHTa wBung-
KOCTi TpaHCMnopTy Yyepes e Bia-
ain popisHioe 0,153, wo cBia-
YNTb NPO LWBUOKUIA TPAH3UT CMO-
NyK1 [0 BigAiny TOBCTOrO KMLeY-
HuUKy. [locToBipHe MigBULLEHHSA
KOHLeHTpauii pagioakTUBHOro
Martepiany crnocTepiraeTbcs ans
BigAiniB TOBCTOrNO KULIEYHUKY
i NPSAMOT KULIKK, LLO A03BOSISIE
NPUNYyCTUTU BUCOKY LWIBUOKICTb
enimiHauil cnonykn Ta NpoayKTiB
MeTaboniamy. Cnig BigMiTMTH,
Wo 36inbleHHs KoHUeHTpauii

€TaHormny y TOBCTOMY KULLIEYHUKY
3yMOBJIEHE He TiflbKu TpaH3u-
TOM, ane, MOXNuBO, i Harpoma-
OXKEHHAM Moro metaboniTie, Npo
LLO CBigYNTb po3paxoBaHa KOH-
CTaHTa WBMAKOCTI (OOpiBHIOE
0,308). EnimiHauis cnonyku Ta 1i
mMeTaboniTiB 3 NPAMOT KULLKK ne-
pebirae iHTEHCUBHO 3 KOHCTaH-
Toto wBwuakocTi 0,172,

Y MULIEN, SKUM BHYTPILUHBO-
BEHHO Byno BBeOEHO S5 MMOIbL/KT
€TaHony, CnocTepiraeTbCA 3Hau-
Ha MOro KOHLUEHTpaLis B NpaMiin
KALLULi Ta gewo Hmkya — Bigno-
BiJHO Y TOHKIl, TOBCTIN KMLLKAX i
WNyHKY (puc. 1, 6). NogansLunin
po3noain cnmpTy B OKpeMuX Bia-
ainax WKT Haragye aHanoriy-
HUI Npouec, Wo BiaOyBaeTbCsA
npv iHTparacTpansLHOMY BBEAEH-
Hi TBapuUHaM Crnonyku. Y LboMy
pasi OCHOBHUMM MiCLEAMI BCMOK-
TyBaHHSA €TUNOBOro CNuUpTy €
LLUNYHOK i TOHKa KULLUKa.

HasBHiCcTb BignoBiAHMX KOH-
LUeHTpauin cnupTy Ta noro me-
TaboniTiB y oKpemux AinsHkax
LLUKT B ymoBax BHYTpPiLLHbOBEH-
HOro BBEAEHHS BMXiQHOI Cnosy-
K1 [O3BONUIMIO HAM NPUNYCTUTN,
LLIO Take ABULLE MOXe CrnoCcTepi-
raTucsl, KOnm pevyoBuHa CNpo-
MO>Ha [0 NOBTOPHOIO BCMOKTY-
BaHHS (peabcopbuii) abo ans Hel
XapakTepHi npecucremMHa enimi-

KoHueHTpaLis eTaHony, MKMONb/T

ANWN =

|

300} 12001
2501 ) 10007
200 2 8004
150 ; 6004
100 400
50 20015 T
0 : : : . 0 :
0 1 2 3 4 5 6 0 1

a

Yac, rog

Yac, rog
6

Puc. 1. KoHueHTpauis 4C-eTaHony y Bigainax LWmyHKOBO-KULLKOBOrO TpaKTy Npu nepoparib-
HOMY (a) Ta BHYTpilWHbOBEHHOMY (6) BBEJEHHI eKkcnepuMeHTanbHUM TBapuHam 0300
5 mmonb/kr (p<0,05): 7 — WAYHOK; 2 — TOHKUIA KULWEYHUK; 3 — TOBCTUN KULLEYHUK; 4 —

npAamMa Kuilika
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Hauis Ta KULLIKOBO-Me4YiHKoBa
UMpKynsuis. 3 meTol ekcnepu-
MEHTanbHOro AOBEAEHHS nep-
LLIOro NPUMyLLEHHS HaMu Ha oc-
HOBI KoHLUenuii Andpy3Horo npo-
HUKHEHHS KCEeHOBIOTUKIB y cuc-
Temi LUKT <> KpoB CTBOPEHI LUTYY-
Hi YMOBW, Y SIKMX TEOPETUYHO By-
No OOCArHYTO NpeBantoBaHHA
KOHUeHTpauil eTaHony B LUKT,
WO He YMOXMUBOBANO MOro
TpaHCMopT i3 KPOBI.

Tinekvn Npw iHTparacTpansHo-
My BBegeHHi 10 abo 20 mmonb/Kr
CNNPTY Ha (POHI BHYTPILLHLOBEH-
HOro BBEAEHHS 5 MMONb/Kr eTa-
HONYy CNOCTepiraeTbC, NOpiBHS-
HO 3 KOHTPOrEM, BiporigHe 3poc-
TaHHSA KOHLEeHTpaLil cCnonyku Ta
il meTaboniTie y nnasmi KpoBi
eKcrnepuMeHTanbHNX TBapuH Ha
4-Ty roanHy ekcnosuuii. Lle ne-
LLIO HE3BMYHE SIBMLLE MOXHA Mo-
SICHUTW Nepepos3noaifioM eTaHo-
ny Ta noro meTtaboniTiB y opra-
Hi3Mi.

BusHaueHHs 4esikux OCHOBHUX
KIHETUYHMX napameTpiB TpaHc-
MopTy eTaHosny Ta moro metabo-
niTiB y KoHTponi (5 mmonb/kr,

BHYTPILLHBOBEHHO) i B yMOBax
CTBOPEHHS rpadieHTa KOHLEHT-
pauin (5, 10, 20 mmonb/kr, iHTpa-
ractpanbHO) MPOAEMOHCTpyBa-
110 iXHi geski ocobnuBocTi. Tak,
36epiraeTbCs NOPSOOK BENMUYUH
KOHCTaHTUN NepeHeCeHHs1 Cronyk
i3 nepudeprnyHOi Kamepu B LieHT-
panbHy, TO6TO NpPoLEeC BCMOKTY-
BaHHsA y WKT 3anuwaeTtbca Ha
nonepeaHLoMy piBHi. He3MiHHICTb
KOHCTaHT enimiHauii cnnpTy B
KpOBi TBApWH MigTBEPAXYE On-
HOTUMHICTb ANAY3iNHNX npoue-
CiB Yy Pi3HUX eKcrnepumeHTanb-
HUX ymoBax. HaBnaku, KoHCTaH-
TV WBWAKOCTI TPaHCMNOpPTYy Crho-
NyK i3 UeHTpanbHOI Kamepu B
nepudepunyHy B iHTepBarni 4os,
LLIO BBOOAUNUCS iHTparacTpanbHO
(5 Ta 10 mmonb/kr), 36inbLIYETb-
cH yaBivi, WO, y CBOW 4yepry,
npvBerio 40 CUCTEMHOIO 3MeH-
LLEHHST BENUYMHM 00’eMy pO3Mo-
Ainy, KnipeHcy, Yacy Hanisenimi-
Hauii, ane He MRT i 6iogocTyn-
HocTi (AUC).

3HayHe 36inblUeHHs KOHLEHTpa-
uii etaHony B LUKT (20 mmonb/kr)
NPakTU4YHO He BMMMBAE Ha Bid-

noBigHI NokasHukn. OTpuMaHi
pesynbTaTtu ceig4aTb Npo Te, Wo
NpU HU3BKUX KOHLEeHTpaLisax
CMMPTY B MOPOXHWUHI KALLEYHUKY
BEMMYNHM KOHCTaHT NepeHeceH-
HA ByAyTb 3HA4YHO GinbLKMK,
HDK KOHLIeHTpaLis, y 3B’43Ky 3
YAM LWBUAKICTb 3MiHW KOHLEHT-
pauii Mae nepLmin Nopsaaok pe-
akuii. Mpwn 36inbLUEHHI KOHLEHT-
pauii Take cniBBigHOLEHHSA 3Mi-
HIOETBLCS, | LIBUOKICTb TPAHCMNOpP-
Ty CNOMyK NiANOPSAKOBYETLCA Ki-
HeTuLi HyNbOBOro NOPSAAKY.

3 ppyroro 60Ky, HasiBHICTb
pafioakTMBHOro maTtepiany B pi3-
Hux Bigginax WKT npu BHYTpiLw-
HbOBEHHOMY BBeeHHi '4C-eTa-
HOMy muwam Moxe 6yTn ono-
cepeaKkoBaHa TakoX i KMLLUKOBO-
NeYviHKOBOI LMpKynsuieto. Xoya
BinbLWwicTb HaykoBMX nybnikawin
HaronoLyrTb Ha BiACYTHOCTI No-
TpannsHHA eTaHomMy Ta Noro me-
TaboniTiB y XXOBY, TOMY L0 iX
eKckpeuia BigbyBaeTbcsa pe-
HaNbHUM LUSIAXOM i 3 MOBITPAM,
O BUANXAETHCHA, MU BCE X ne-
peBIpWnN Taky MOXIMBICTb B Op-
raniami muwlein. Heapaxarouum Ha

Tabnuusi 1

KiHeTuuHi napameTpu TpaHcnopTty 14C-eTaHony
3anexHo Big KOHLUEeHTpaLWiiHOro rpagieHTa B CUCTEMi LUSTYHKOBO-KMLLKOBUIA TPaKT — KPOB

B . IHTparacTpanbHO | IHTparacTpanbHo | IHTparacTpansHO
HYTPILLUHbO-
® . . 5 mmonb/kr 10 mmonb/kr 20 mmonb/kr
apMaKOKIHETUYHWI NapaMeTp BEHHO . ' . . . .
i BHYTpPILLUHBO- i BHYTpPILLUHBO- i BHYTpPILLHbO-
5 Mmonb/kr
BEHHO 5 MMONb/KI | BEHHO 5 MMOJbL/KI |BEHHO 5 MMOnb/Kr

KoHcTaHTa WwBuakocTi nepeHeceHHs | 0,428+0,088 0,633+0,101 0,827+0,128 0,352+0,061
3 nepudepuyHoi kamepu
B LileHTpanbHy ky4, roa’
KoHcTaHTa weuakocTi nepeHeceHHs | 1,880+0,667 2,280+0,629 2,980+0,798 1,360+0,408
3 LleHTpanbHoi kKamepu
B nepudepunyny Ko, rog”
KiHeTu4uHniA 06’em po3nogainy, 6971105 686183 391147 648186
V¢, cm3/kr
CrauioHapHwuii 06’em po3noginy, 375811728 3160+1132 17991628 314411229
Vyssr CM3/KT
3aranbHuii knipeHc, Cl,,, cM3/(rog-kr) 178485 15155 202471 180+72
Mepioa Hanispo3nodiny, t,q/,, TOA 0,581+0,050 0,37+0,03 0,178+0,020 0,963+0,090
Mepion HanisenimiHaLii, tgq,,, roA 7,57+0,91 9,30+0,72 6,3210,34 5,10+0,41
Mnowa nig Kp1Beolo, 139 588+ 170 387+ 114 637+ 113137+
AUC,,,, Mkmonb/(cm3-roa) +19 193 +15216 +8874 +15 603
Cepegnivi yac ytpumanHsa, MRT, rog | 10,20+1,97 12,87+1,62 7,56+0,75 5,83+1,16
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OesiKi BiAMIHHOCTI KpuBMX, L0
XapakTepuayoTb KIHETUKY Maco-
nepeHocy CnomnyK y >XOBYHUNA
MiXyp TBapwH, cnig BigmiTuTu,
WO iX HanWbinblia KOHLUEHTpa-
Lia 3apeecTpoBaHa y KOHTPOrb-
HUX TBapWH (5 MMOrb/Kr eTaHo-
ny BHYTPILWHbOBEHHO). CTBOpEK-
HA rpagieHTa KoHueHTpauii (5, 10
Ta 20 MMONb/Kr eTaHony iHTpa-
racTpanbHO Ha (POHiI 5 MMOnb/KF
BHYTPILUHLOBEHHO) NMPU3BENO A0
3MEHLLUEHHSA MPOHUKHEHHS CMO-
NYK [0 XOBYHOro Mixypa. Hain-
OinbLU LUiKaBMM, Ha HaLly OYMKY,
€ TOW (pakT, Wo y BciXx gocnia-
HUX rpynax crnocTepiraeTbca na-
AiHHA KOHLUEeHTpaLi crnonyk Ha
4-Ty roauHy ekcnosuuil, Wwo €
cuMbBaTHUM Ansa 30iNbLUEHHS X
y BignosigHnx cermeHTax LLUKT.
Buxogaum 3 oTpymaHux pesyrnb-
TaTiB Uiel cepii gocnigis, MoXxHa
NPUNYCTUTW, LLO KMLLKOBO-NEYiH-
KOoBa UMPKynauisa eTtaHony Ta
noro metaboniTiB AKLWO W iCHY€E
B OpraHiami MuLLEen, NpoTe BOHa
He BM3Ha4anbHa B npoueci ix
TpaHcnopTy 3 KpoBi y LLUKT. BinbLu
TOro, Taki KOHUEeHTpaLii cnonyk
(Ha nopsidoK, a To i Ha ABa) He
CNPOMOXHi 3abe3neyntn Ha-
NEeXHY KinbKiCTb pe4YoBUH, LO
PeECTPyOTbCA HAMWN B KULLEYHW-
Ky [16].

LLono npecucteMHol eniMiHa-
LT eTMNoBoro cnupTy, sika 3yMoB-
JleHa BignoBigHMMKW MeTaboniy-
HUMW npouecamu, WO KaTasni-
3yl0TbCA hepMeHTamu, To BoHa
pobpe BMBYEHa. YCTaHOBMNEHO,
LLIO CUCTEMHE OKUCHEHHS eTaHO-
ny BigbyBaeTbCcs B neviHui na-
panenbHO TpbomMa meTaboniy-
HUMK wnsxamu: 1) 3 BUKOpUC-
TaHHAM ankoronbAerigporeHa-
31, sIka BignoBiganbHa 3a meTa-
60ri3M OCHOBHOI KiNbKOCTi CMO-
nyku (90 %), Wwo Hagivwna B ne-
UiHKy; 2) MiKpocoMarnbHOK eTa-
HOMOOKMCHIOBAITbHOK CUCTEMOHO
(okncHeHHsa 8—10 % eTaHony);
3) kaTanasamu nipoKC1COM (OKMC-
HeHHsA 0—2 % eTaHony). Taki me-
TaboniyHi wnaxm npuBoasaTb

P

00 OKMCHEHHS eTaHony OO Bu-
COKOTOKCUYHOrO aLeTanberigy.
Migbueatroum NigcymMokK Hawlo-
ro eKCnepuMeEHTY i BUKOPUCTO-
BYIOUM NiTepaTypHi AaHi, M1 MO-
YKEMO Bi3HAYNTM LUBMOKE BCMOK-
TYBaHHSA €TaHOIy Y LWYHKY Ta
TOHKOMY KMLLEYHUKY, MOro TpaH-
3ut y3goex LLUKT, metaboniam i
peabcopOuito (peBepcito) 3 KpOoBi.
Bpaxosytouu Bce BuLLEeCKa3a-
He, HaMu 3anpornOHOBAHO HOBUIA
nigxig, a came ®TPMM ycmok-
TyBaHHSA (puc. 2). 3aranbHum
AN Mogeni € MOXNUBICTb Npo-
rHO3yBaHHA, TOGTO TEOPETUYHOI
OLIHKM KNHYoBUX Pi3ioNoriYHnX
i isnyHMX npoueciB 1 obync-
INEeHHA TX 3a JONMOMOrow B3aeMo-
NOB’sI3aHNX PiBHSHb.

Lls mogoenb cknagaeTtbcs 3
TPbOX B3aEMO3B’si3aHMX MigMo-
aenen gna cnupty (etaHon),
anbgerigy (auetanbgerin) i kuc-
notn (ouytoBa kucnota). KoxHa
nigMoaenb Mae 4YoTUpK BIACIKM
— Ana BcMmokTyBaHHA (LUKT),
0o6MiHy (KpoB), po3noginy (Tka-
HWHW) Ta MeTaboniamy (nedviHka).

MepopanbHoO

TOHKMI

KuweuHuk Koz

\

Ekckpeuis

Mwu npunyckaemo, Lo Lwny-
HOK He Mae Hisikoro o6’emy pigu-
HW, @ MICTUTb NunLie Ton ob’em
CMpTY, SKUN BBOAUTLCS B Opra-
Hi3M nepoparibHMM LUASXOM i B
noganblLIOMy BCMOKTYETbCS B
LWKT — BaxnmBomy BiACiKy MO-
Aeni, ToMy Wo Tam BigOyBaeTb-
Csl BCMOKTYBaHHsi, Hacamnepen
eTaHony. 3anpornoHoBaHa MO-
Jernb MOXe npautoBaTu sK y 3a-
KpUTKX, TaK i y BIOKPUTUX Kame-
pax. Metaboniam 3i cnupTty Ao
BiANOBIQHOI KNCNOTK Yepes npo-
MiKHY NaHKy (anbgerig) onucy-
€TbCA piBHAHHAMN Mixaenica —
MeHTeH nepLloro Nopsaaky.

Oeski Bigomi gaHi (06’em Tka-
HWHW, WBKAOKICTb KPOBOODIry,
KoedilieHTX po3noainy Ta KOoH-
cTaHTK meTaboniamy) 6ynu 3a-
no3nyeHi Hamun 3 niTepaTypHUX
faxepen [17]. OocnigxeHHs npuy
BHYTPILLHbOBEHHOMY BBE[EHHI
Oynu npoBeneHi 3 METOK OLiH-
KN MeTabonivYHNX KOHCTaHT (V pax
Ta K) Ana ankoronbaerigpore-
Ha3n N anbgerigaerigporeHasu.
digionorivyHi napameTpu ans Ha-

EHTepouuntu

B/B

TKaHUHN |-=

KpoBo-
o6ir

MeyiHka

dinbTpauin

Puc. 2. CxemaTu4dHa naHka cisionoriyHoi TpaH3MTHO-peBepPCIfiHO-

mMeTabonivyHoi moaeni
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LUMX pOo3paxyHkiB Oynu JONoOBHe-
Hi faHumu nitepatypu [18].

Y noganbwomy gngd naHuto-
ra metaboniyHux nepeTBOpPEHb
eTaHon — aueTanbgerig mu
3anponoHyBanu po3LWMpUTA Ha-
wy 6a3oBy Moaenb 3 BUKOPUC-
TaHHAM OesKUX NPUNYyLEeHb.
[na etaHony n auetanbgerigy
MW MPOMNOHYEMO BUKOPUCTOBY-
BaTN Nnepdy3iiHO 0BMEXeHyY MO-
Aernb, TOMy Lo iX po3noain 3a-
NeXnTb Big WBWAKOCTI TpaHC-
NOPTYyBaHHA OO TKaHWH, a He
LUBWAKOCTI, 3 IKOKO BOHN BCMOK-
TYHOTbCA.

Mpw MoaentoBaHHi y Takin cuc-
Temi 6yno BpaxoBaHo: 1) wena-
KiCTb nepdoysil Yepes KOXHWIA op-
raH (TKaHuHy); 2) disnyHNin 3B’s-
30K Mi>k opraHamu; 3) meTtaborniy-
Hy aKTMBHICTb eTaHony # aueT-
anbgerigy. Wenakicte nepdyasii
BM3HA4Ya€ETbCA SK LWBUAKICTb MO-
TOKY 3 OpraHiB Ha OANHNLO 00'-
€My TKaHVHK, a 060pOoTHA LWBKA-
KicTb nepdysii — 4yacom nepe-
ByBaHHs. [NediHka, y AKin Biody-
BaeTbCA MeTaboniam eTaHony n
aueTanbgerigy, € BioKpUTOo Ka-
MEpPOI0.

[na Takoi disionoriyHol mo-
neni Hamu HaBedEeHO OCHOBHI
MOKasHMKK, TOOTO piBHSIHHSA Ga-
naHcy mac (puc. 3).

OnuncaHa disionoriyHa Mo-
Aenb NepeBaxHo Bignoeigae
npouecam metaboniamy Ta pos-
noginy etaHony i noro metabo-
nity. Ha Hawy gymKy, MoXxHa
ajanTyBaTu Lo cxemy i ong iH-
LIMX CMOMYK, ane cnifj BpaxoBy-
BaTW NaHutor metaboniyHux ne-
pPeTBOpPEHb | KOHCTAHTH, O Xa-
pakTepu3ytoTb MeTaboriam (KOH-
cTaHTa NnepBMHHOro metabonis-
MY, KOHCTaHTa CnopigHeHOCTi B
neviHui Ta MakcumMarsbHa LWBua-
KicTb MeTaboniamy B neviHui).
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OUDPEPEHLUNANBHASA OUATHOCTUKA TPAH3UTOPHOM NOTEPU CO3HAHUA

YHusepcumem OpnaHzeHa-HiopHbepza, SpnaHaeH, epmaHus,

Hbro-Uopkckuti yHusepcumem, Hero-Uopk, CLLA

TpaHsuTopHaa noteps co3HaHus (TIC) onpegensaeTcs kak BHe3anHasi, oMeBuaHas noTeps Co3Ha-
Hus. [ocne KopoTKOM ANUTENbHOCTU (OT HECKOMNbBbKMX CEKYHA, A0 HECKONbKUX MUHYT) OTMEYaeTCst CNOH-
TaHHOE 1 MOSIHOe BbI3AOPOBMEHME. TpaH3UTOpPHasa NoTepst CO3HaHWSA MOXeT ObiTb CBsi3aHa C TpaBMa-
TUYECKUMU NPUYMHAMUN, TAKUMKN KaK COTPSCEHME MO3ra, Unn NpuyMHamMmn HeTpaBMaTU4eCcKon 3TUOMo-
rMW, TaKUMWU Kak CUHKOMa, reHepanu3oBaHHble anunenTuyeckme nNpunagku, MyHKLMoHanbHble (Mnu
«MCUXOTEHHbIE») «NCEBAONPUNAAKM» N «NCEBAOCUHKOMbI», U peaKko ¢ 3aboneBaHnsiMun, KOTopble Mo-
ryT BKNtoyaTb B cebsd BepTebpobasnnnsapHble TPaH3UTOPHbIE ULLEMUYECKUE aTaKu, MOAKITHOYNYHBIN CUH-
ApOM 0BKpafbIBaHWs, KaTannekcum 1 YpeaMepHyto AHEBHYIO COHMUBOCTb, HapyLLeHne obMeHa BeLlecTB
(Hanpumep rvnornMkemMnmn) Unu «gpon-atakny. Xapakrepmadyetca TINC: 1) notepei HOpManbHOro KOH-
TpONs OBWXEHWI, KOTOpasa COMPOBOXAAETCS BANOCTbIO UNWN PUrMAHOCTBIO; 2) MOTepen NocTyparbHO-
ro KOHTPOMNsi C nageHnsmu; 3) oTCYTCTBMEM peakuMn U aMHe3un Ha cobbiTve. XoTs cumntombl TIC
XOPOLLO M3BECTHbI, €CTb NOTPEBOHOCTL B NOBbLILLIEHWN YPOBHSA AnddepeHumnansHoro AnarHo3a AaHHoM
naTonornu.

KnioyeBble crnoBa: TpaH3UTOPHasi NOTEPS CO3HAHMS, COTPSICEHME MO3ra, CUHKONUS, anunenTtuye-
CKune npvnagku.
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Transient loss of consciousness (TLOC) is defined as abrupt onset of apparent loss of conscious-
ness. After a short duration (of a few seconds to minutes), there is spontaneous and complete recov-
ery. TLOC can be due to a traumatic cause, such as a concussion, or to nontraumatic etiologies, such
as syncope, generalized epileptic seizures, functional (or “psychogenic”) “pseudoseizures” and “pseudo-
syncopes”, and rare miscellaneous disorders that may include vertebrobasilar transient ischemic at-
tacks, the subclavian steal syndrome, cataplexy and excessive daytime sleepiness, metabolic disor-
ders (e.g. hypoglycemia) or “drop attacks”. TLOCs are characterized by 1) loss of normal motor con-
trol with either flaccidity or stiffness, 2) loss of postural control with falls, and 3) unresponsiveness
and amnesia for the event. Although sympthoms of TLOC are well known, there is still a need in im-
proving the level of differential-diagnosis of this pathology.

Key words: transient loss of conciousness, concussion, syncope, epileptic seizures.

Transient loss of conscious-
ness (TLOC) is defined as abrupt
onset of apparent loss of con-
sciousness. After a short dura-
tion (of a few seconds to mi-
nutes), there is spontaneous and
complete recovery [1-4].

TLOC can be due to a trau-
matic cause, such as a concus-
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sion, or to non-traumatic etiolo-
gies [2]. Non-Traumatic TLOC is
most frequently caused by syn-
cope: Syncope may be neurally
mediated (such as so-called re-
flex-syncope), due to orthostatic
hypotension, or due to cardiac
arrhythmias or structural heart
diseases [3]. Other causes of
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(non-traumatic) TLOC are prima-
ry or secondary generalized ep-
ileptic seizures, functional (or
“psychogenic’) “pseudoseizures”
and “pseudosyncopes”, and rare
miscellaneous disorders that may
include vertebrobasilar transient
ischemic attacks, the subclavian
steal syndrome, cataplexy and

OLECRAH MELRVAHR K 9PHRN



excessive daytime sleepiness,
metabolic disorders (e.g. hypo-
glycemia) or “drop attacks” [3].

TLOCs are characterized by
1) loss of normal motor control
with either flaccidity or stiffness
that may be accompanied by jer-
king movements, 2) loss of pos-
tural control with falls, and 3) un-
responsiveness and amnesia for
the event [3].

In a multi-centric, prospective
study, the so-called Group for
Syncope Study in the Emergen-
cy Room (GESINUR) study, Ba-
ron-Esquivias et al. have pro-
spectively analyzed the admis-
sions of patients (14 years and
older) to 19 Spanish emergency
departments over a 1 month pe-
riod: 1419 patients were admitted
because of TLOC (prevalence,
1.14%). 37.3% of these patients
had electrocardiogram abnor-
malities, 12% had abnormal or-
thostatic test results, 76% were
diagnosed with syncope, 24%
had a diagnosis of non-syncopal
TLOC, and 25% of the TLOC
patients were admitted to hospi-
tals [5].

Syncope is the major cause
of TLOC (33-88% of TLOCs)
[3; 6-9]. Syncope is defined as
a temporary interruption of ce-
rebral perfusion with a sudden
and transient loss of conscious-
ness and spontaneous recovery.

Typically, syncopal episodes
are brief. They can be as short
as only seven seconds [4], and
mostly last only up to 20 se-
conds [10]. The differential dia-
gnosis may be difficult in the rare
cases of longer syncope dura-
tion, lasting even up to several
minutes [10].

Approximately one third of the
population experiences syncope
at least once during lifetime. Pre-
syncopal signs and symptoms,
including weakness, headache,
blurred vision, diaphoresis, nau-
sea, and vomiting are sometimes
present for seconds or minutes

P

prior to loss of consciousness.
After syncope, there is rapid re-
orientation: while patients may
present with persisting drowsi-
ness, headache, dizziness, nau-
sea, there is usually no prolonged
confusion or disorientation.
Causes of syncope have been
categorized as cardiovascular,
non-cardiovascular, and unex-
plained. Cardiovascular causes
can be subdivided into structur-
al heart disease, coronary heart
disease, and arrhythmia. Non-
cardiovascular causes include
neurological, metabolic, psychi-
atric and other disorders. Ortho-
static hypotension — one of the
most frequent causes of synco-
pe — has manifold etiologies
comprising various neurological
and internal diseases. Orthostat-
ic hypotension usually can be
attributed to an impairment of
peripheral vasoconstriction or to
a reduction of the intravascular
volume. Signs and symptoms,
including the above prodromi are
often present upon rising from
supine or sitting to the standing
position. Frequently, blood pres-
sure decreases significantly with-
out an increase in heart rate as
autonomic cardiovascular mod-
ulation is often reduced. Many of
the patients with “unexplained”
syncope experience neurally me-
diated (i.e. neurocardiogenic or
vasovagal) syncope. In contrast
to orthostatic hypotension that
shows a rather rapid onset of
drop in blood pressure, patients
with neurally mediated syncope
usually have stable heart rate and
blood pressure for an extended
period of orthostatic challenge;
then, after prolonged standing,
patients with neurally mediated
syncope manifest a sudden de-
crease in blood pressure and
heart rate due to withdrawal of
sympathetic activity [11].
Neurocardiogenic or neurally
mediated syncope can be in-
duced by painful or emotionally
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stressful situations, such as an-
xiety or fear, but also by pro-
longed standing or by specific
situational triggers that induce a
so-called reflex syncope. Such
triggers of reflex syncope include
micturition, defecation, coughing
or sneezing, visceral stimulation,
or pain in areas with trigeminal
or glossopharyngeal innervation
[11].

Epileptic seizures may be
tonic, clonic, tonic-clonic or atonic
in nature [2; 3]. In contrast to syn-
cope, seizures are rarely trigger-
induced [3]. However, reflex epi-
lepsies can be triggered e.g. by
flashing, stroboscopic lights or
startling [3; 12; 13]. Seizures may
be accompanied by auras such
as a rising sensation in the ab-
domen [3; 14]. Seizures usually
last longer than syncope, i.e.
mostly at least 1 minute or long-
er. In contrast to syncope, epi-
leptic seizures may be accompa-
nied by muscle jerks that can
occur already prior to the fall.
In epileptic seizures, jerks are
usually symmetrical and rhyth-
mic. In contrast, syncope may be
associated with jerks that are ir-
regular, not symmetrical and not
synchronous, and usually last for
only a few seconds [3].

During epileptic seizures, the
patient’s eyes are usually open
with the gaze directed to one
side [3]. However, in syncope,
eyes are also open even if they
were closed prior to loss of con-
sciousness; moreover, eyes may
be turned upwards (or straight
ahead) during syncope [2; 3].

Other important features of
epileptic seizures are a lateral
tongue bite [15], head deviation
[16], and emission of a cry at the
onset of the seizure [3]. Patients
recover slowly and may show
prolonged disorientation and con-
fusion [3; 17].

Increased levels of serum pro-
lactin cannot definitely distin-
guish between epileptic seizure
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and syncope because serum
prolactin but may be increased
not only after a seizure but also
after syncope [18]. In contrast, in-
creased serum levels of creatine
phosphokinase (CPK) are typi-
cally seen after a seizure [18].

Functional or “psychoge-
nic” TLOC occur in somatisa-
tion or conversion disorders
and may present as “pseudo-
epilepsy” (“pseudo-seizure”)
or as “pseudo-syncope”.

“Pseudo-seizures” are func-
tional or psychogenic TLOCs re-
sembling epileptic seizures [3].
According to Dijk et al. [3], up to
20% of patients in tertiary epilep-
sy clinics might have “pseudo-
seizures” [3]. There may be a
history of preceding psychologi-
cal problems, physical or sexual
abuse [3; 19]. According to Dijk
et al., “pseudo-seizures” occur
more frequently in women than
men and in younger than older
individuals [3]. Functional attacks
may be induced by verbal sugges-
tion or various provocations [20;
21], and may be distinguished
from epileptic seizures by simul-
taneous video-monitoring of the
electroencephalogram and the
patient [21; 22].

Although tongue-biting and
incontinence are rare in pseudo-
seizures [23], trauma is more
common than usually assumed
and may occur in 50% or pseu-
do-seizure cases [3; 19; 22]. Bi-
zarre body movements, includ-
ing the “arc de cercle”, or pelvic
thrusting [22], alternating or wax-
ing and waning limb movements
can be seen during a “pseudo-
seizure” [3].

In contrast to syncope or epi-
leptic seizures, the patient almost
always keeps his or her eyes al-
ways closed during the “pseudo-
seizure” attack [3].

In “pseudo-syncopes”, pa-
tients seem to be unconscious al-
though they are not unconscious
[2]. Often, the muscle tone dif-
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fers from the muscle tone in pa-
tients who are actually uncon-
scious [2]. As an example, a
passively raised arm or leg will
not drop immediately as in an
unconscious patients but might
be shortly held in the elevated
position before it starts falling [2].

Patients may close their eyes
suddenly and actively when they
are passively opened [2]. “Pseu-
do-syncopes” may be accompa-
nied by reflexive gaze move-
ments, and the eyes may show
strange movements, upwards,
downwards or away from the
observer [2]. While caloric stimu-
lation with ice water irrigation of
the ears induces a tonic eye de-
viation in a comatose patient,
awake patients presenting with
pseudo-unconsciousness show
a prominent and vivid nystagmus
[2]. During tilt-table testing, un-
responsiveness that is associat-
ed with stable blood pressure
and heart rate also strongly sug-
gests pseudo-unconsciousness.
A normal electroencephalogram
during an event rules out synco-
pe. Moreover, the neurological
examination of a patient present-
ing with “pseudo-unconscious-
ness” usually shows signs that
are not compatible with real un-
consciousness [2].

“Pseudosyncopes” may ac-
count for 6% of presumed syn-
cope events [24; 25]. They can
last longer than regular syncope,
often many minutes, and may re-
cur many times during one day.
Frequently, recovery is slow and
can be accompanied by weep-
ing [3].

During vertebrobasilar tran-
sient ischemic attacks (TIAs),
perfusion of the brainstem is
temporarily reduced [2; 3]. As a
rule of thumb one can assume
that TIAs usually cause a neu-
rological deficit without uncon-
sciousness while syncope caus-
es unconsciousness without neu-
rological deficit [2]. Theoretical-
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ly, vertebrobasilar TIA may in-
duce loss of consciousness if the
reduced perfusion involves the
ascending reticular activating
system (ARAS) [2]. However,
signs and symptoms of brain-
stem dysfunction such as verti-
go, diplopia, dysarthria, alternat-
ing hemiparesis or ataxia, facili-
tate the diagnosis of TIA because
syncope does not cause these
neurological deficits [2]. Moreo-
ver, most TIAs last more than five
minutes (but less than 24 hours),
i.e. the TIAs last significantly
longer than syncope [2].

Loss of consciousness in
patients with subclavian-steal
syndrome also only occurs in the
presence of neurological symp-
toms [2]. Depending on the de-
gree of the stenosis of the prox-
imal subclavian artery, physical
activity and effort of the ipsilate-
ral arm causes a redirection of
ipsilateral vertebral artery blood
flow and induces hypoperfusion
of the vertebrobasilar territory
which in turn causes neurologi-
cal symptoms, such as dizziness,
vertigo, pain or pallor in the arm
and hand. The stenosis or occlu-
sion of the proximal subclavian
artery causes post-stenotic low
blood pressure in the arm and
results in a difference in blood
pressures between the left and
right arm [2].

Loss of consciousness due to
metabolic disorders, is related
to a loss or critical reduction in
cerebral energy supply, for ex-
ample during hypoglycemia, hy-
poxia or prominent hypercapnia,
and mostly lasts longer than syn-
cope [2; 11].

Cataplexy is often misdia-
gnosed as reflex syncope or as
complex partial or even tonic-
clinic seizure as it may mimic
transient loss of consciousness
[26; 27]. However, patients do
not loose consciousness but are
awake and aware of the event,
i.e. they have no amnesia for the
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cataplectic event [2]. Triggered
by an emotional stimulus, such
as laughter, or unexpected emo-
tional events, such as suddenly
meeting a friend, patients partial-
ly or fully loose muscle tone and
therefore fall (or are still able to
prevent a complete fall if there
is partial preservation of muscle
tone) [2; 3; 28]. When cataplexy
progresses into sleep, patients
may however not remember the
end of the cataplexy. If cataplexy
is combined with prominent day-
time sleepiness, the diagnosis of
narcolepsy is quite certain [3].
“Drop attacks” are also not
associated with a transient loss
of consciousness. These rare
events mainly affect middle-aged
individuals and consist of a sud-
den fall, patients usually land on
their knees and hands, usually
without any loss of conscious-
ness. The pathophysiology of
“drop attacks” is unknown [3; 29].
The diagnostic workup of
TLOC should be initiated with a
detailed history including the pa-
tients’ age, the frequency of at-
tacks, possible causes or trig-
gers, precipitating events, the
time course of attacks (prodro-
mal phase, duration, reorienta-
tion), witnesses, other symptoms
or injuries (autonomic or motor
symptoms, tongue bite), aware-
ness or amnesia for the event, the
history of other diseases, drug and
family history (particularly sudden
cardiac death among relatives)
[2; 3; 11]. During the physical ex-
amination, the state of hydration
should be assessed and blood
pressure measurements should
be performed at both arms in
supine and standing position. A
simple test that is widespread in
German speaking countries is
the Schellong test: The patient is
at rest, in lying position, supine
heart rate and blood pressure
values are taken every minute
and averaged as values at rest.
After 5—-10 minutes, the patient

P

is asked to stand up and to re-
main standing for 10 minutes.
Again, heart rate and blood pres-
sure are measured every minute
and compared to values in the
supine position [11; 30].

Up to 50% of patients with
syncope may show some elec-
trocardiographic abnormalities
which are however non-specific
and poorly correlated with symp-
toms. In patients with arrhythmi-
as or any suspected cardiogen-
ic etiology, a detailed cardiolog-
ic work-up is essential, conti-
nuous ambulatory (Holter) mon-
itoring of the electrocardiogram
for up to 72 hours or longer is
recommended (11).

Finally, the 2010 guidelines
of the British National Clinical
Guideline Centre, NICE [31],
emphasize that patients should
undergo a special examina-
tion by a cardiologist within
24 hours of the TLOC if there
was any of the following “red
flag” signs or symptoms:

— transient loss of consci-
ousness during exertion;

— new or unexplained breath-
lessness;

— heart failure;

— family history of sudden
cardiac death in people younger
than 40 years and/or an inherit-
ed cardiac condition;

— a heart murmur;

— any of the following abnor-
malities in a 12 lead electrocar-
diogram:

atrial arrhythmia (sustained),

— inappropriate persistent
bradycardia,

— conduction abnormality (for
example, complete right or left
bundle branch block or any de-
gree of heart block),

— left or right ventricular hy-
pertrophy,

— long QT interval (correct-
ed > 450 ms) and short QT in-
terval (corrected < 350 ms),

— pathological Q waves,

— ventricular pre-excitation,
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— any ventricular arrhythmia
(including ventricular extrasysto-
les),

— Brugada syndrome,

— paced rhythm,

— any abnormalities in ST
segment or T wave, especially
abnormal T wave inversion [31].
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PACIMPOCTPAHEHHOCTb, OTHOLWLEHUE K TABAKOKYPEHUIO U ETO KOHTPOJ1b CPEAU
BPAYEW-NEOUATPOB OJECCKOIO PETMOHA

1 YHusepumem CaHwaliiH-Kocma, KeuHcnaHd, Aecmparusi,

2 O0ecckuli HayuoHanbHbIl MeduyuHckuli yHueepcumem, Odecca, YkpauHa

Llenbto nccnenoBaHus ObIno n3yveHne pacnpocTpaHeHHOCTH TabakokypeHust cpeau Bpader Ogec-
CKOro pernoHa (YkpauHa) ¢ pa3nuyHbiM CTaXeM U coaepxaHnemM npodeccuoHanbHON OeATeNbHOCTH,
a Takxke oLeHKa nx npodunaktuyeckor paboTbl No nNpekpalleHunto TabakokypeHus. Bpaun, ocobeHHo
neavaTpebl, B 3HAa4YMTENBHOW CTENEHM MOryT cnocobcTBoBaTh 60pbbe NpoTUB TabakoKypeHUs.
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[ns aHOHUMHOrO aHKeTUPOBAHUSA CO CTaHA4APTHbBIMU BONpocamu, pekoMeHaoBaHHbIMyM BO3, 13 06-
wero yncna Bpaden Ogecckoro pervoHa 6binm otobpanbl 150 Bpayen — 40 negmatpos, 40 cemeli-
HbIX Bpayer n 70 Bpavyen-mHTEPHOB.

PacnpocTtpaHeHHOCTb TabakokypeHus cpeau OnpoLUEHHbIX PECNOHAEHTOB HEAOMYCTMMO BbiCOKast
AN npepctasuTenen MepuuuHckon npodeccumn: 32,5 % neagmatpos, 37,5 % cemenHbIX Bpaven un
50,0% Bpayen-nHTEpPHOB, NPEUMYLLIECTBEHHO MYXYUH. TOMBbKO MeHee MOMOBUHbI PECMOHAEHTOB 3a-
OyMbIBanncb O NpenMyLLecTBax MpeKkpalleHNss KypeHUs U CEpPbe3HO MbITanucb OTKa3aTbCs OT 3TON
BPEAHON MPUBbLIYKU. YNCMNO KypUMbLLMKOB, KOTOPbIE CHUTAIOT, YTO Bpay He LOIMDKEH KypUTb B CUITY CBOEN
npodeccuoHanbHon AeaTenbHOCTM A0BOSbHO HU3Kkuin (58,6 % neamnatpos, 57,5 % cemeliHbix Bpayven
n 27,1 % Bpayeln-MHTEpPHOB). Bpaun-mHTEpHbI MEHEE YACTO CrpaLLnBaloT CBOUX NaLMEHTOB O Tabakoky-
peHun (52,5 % Bpayen-nHTepHoB no cpaBHeHuto ¢ 80,0 % neanatpoB n 72,5 % cemenHbix Bpayewn) u
3anucbiBaloT 3Ty MHOpMaLno B MeQULMHCKYIO AokyMeHTaumo (45,0 % Bpadelri-MHTEpHOB NO cpaBHe-
Huto ¢ 65,0 % neguatpoB n 70,0 % cemeliHbix Bpaden). MNegmnatpbl Yalle Bcero gatT coBeT 6pocuTb
KYypUTb KaXgoMy, KTO KypuT, TpaTaT bonee 5 MUH Ha pekomeHZauum no npekpalieHuo Tabakokype-
H¥A (37,5 %) 1 06BbACHAT NOAPOBHO PUCK, CBA3aHHbLIN C TabakokypeHuem (67,5 %).

CornacHo vnHTerpaTuBHOW 6annbHON LWKane, Hambonee akTMBHLIMW B NMPOTUBOAENCTBUN Tabako-
KYPEHUIO Cpeayn ONpPOLUEHHbIX PECMOHAEHTOB, ObINM NegMaTpbl. HEOTNOXHbLIM WAarom B NpogunakTm-
Ke n 6opbbe ¢ TabakokypeHneM siBnsieTcs gopaboTka y4ebHbIX nporpamMm AUMIOMHOrO U Nocrneamn-
NIOMHOrO 06y4YeHMs B BbICLLUMX MEOULMHCKUX y4eOHbIX 3aBefeHnsX YKpavHbl U COBEPLUEHCTBOBAHNE
anropuTMa KOHCyIbTauui Bpaven pasnunyHbIiX cneumnanbHoCcTern no npobrnemMe HUKOTMHOBOW 3aBUCK-
MOCTHU.

KnioueBble cnoBa: pacnpoctpaHeHne TabakokypeHusi, bopbba npoTuB TabakoKypeHUs.
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The aim of the study is to determine differences among physicians of various specialities in preva-
lence of tobacco use and recommendation to their patients in Odessa region (Ukraine). Physicians,
especially pediatricians can greatly contribute to tobacco control.

Materials and methods. A sample of represents (40 pediatricians, 40 family doctors and 70 in-
terns), n=150 were selected from the entire number of doctors of the Odessa region. Physicians were
asked to respond to standard questions recommended by WHO regarding their own tobacco use and
recommendation made to their patients.

The percentage of smokers among the surveyed respondents is unacceptably high for healthcare
professionals: 32.5% among pediatricians, 37.5% among family doctors and 50.0% among interns.
The majority of smokers were males. Only less then half of smokers had thought about benefits of
quitting smoking and seriously attempted to give up smoking. The percentage of smokers who be-
lieve that the physician should not smoke due to their professional status is low (58.6% pediatricians,
57.5% family doctors and 27.1% interns). Interns least frequently ask their patients about smoking
(562.5% vs 80.0% of pediatricians and 72.5% of family doctors) and write this information in patient
records (45.0% vs 65.0% of pediatricians and 70.0% of family doctors). Pediatricians more frequently
advise every smoker to quit smoking, spend more than 5 minutes on recommendations (37.5%) and
explain in detail the smoking-related risks (67.5%).

Results. Overall, all groups of physicians do a poor job of providing help for their patients to quit
smoking. According to the integrated point-based scale, the most active opponents of tobacco use
among the respondents were pediatricians. Tobacco control measures need to be promoted in Medi-
cal Universities. Smoking of cigarettes by physicians is still higher than what is should be for Health
care professionals. Professional physician groups need to encourage their member to quit smoking.

Key words: spread of tobacco smoking, tobacco control.

Nicotine is one of the most
potent poisons of plant origin
capable of causing psychological
and physical addiction in all hu-
mans especially children. Tobac-
co use is directly responsible for
development of many diseases,
in particular, cancer, cardiovascu-
lar diseases, sudden infant death
syndrome in children [1; 2; 4].
The studies by Henningfield and
Benowitz [3; 5] showed that nico-
tine develops physical addiction
of a greater degree than caffeine

P

and marijuana, although lesser
than alcohol, cocaine, and her-
oin. Despite the information that
proves how harmful this habit is,
tobacco use is rapidly penetrat-
ing into the child and adolescent
population [9].

The acuteness and high me-
dico-social importance of this
problem necessitated adoption
of national programs aimed at
improvement of public health
and intensification of tobacco
control [7].
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Physicians, especially pediatri-
cians can greatly contribute to to-
bacco control among children
and the youth thanks to their spe-
cial knowledge, regular contacts
and authority among the public.

Healthcare professionals’ to-
bacco control efforts must in-
clude detection of tobacco use-
age by motivating and encourag-
ing smokers to quit and youth
not to start smoking.

In this respect, the study of
tobacco use prevalence among
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physicians becomes of special
interest, because they are tradi-
tionally viewed at as a “model
group” for the rest of people in
terms of formation of healthy life-
style [10]. In many developed
countries of the world, active
quitting of smoking among phy-
sicians preceded the reduction
of tobacco use among the gen-
eral population [5; 9]. This is no
different for the Ukraine.

According to data by A. Rob-
ert et al. (2006), deficiencies in to-
bacco control efforts among
healthcare providers in the course
of their professional activities
were discovered in Russia [12].
It was shown that although be-
tween 64% and 87% of physi-
cians have always or often asked
patients about their smoking sta-
tus and want them to quit smok-
ing, less than 2% of practition-
ers were advising on the period
needed to quit smoking or sug-
gesting nicotine-replacement
therapy. 60.6% of physicians of-
fered patients their support, but
only 23.9% of them have knowl-
edge of quitting methods and
18.9% of physicians are aware
of the signs of abstinence synd-
rome. In Finland, only 49% of
respondents believe that physi-
cians must serve as an example
of non-smoking [13].

According to statistical data
(2003), smoking in Ukraine is
prevalent among 38% to 45% of
men and among 8.5% to 15% of
women. A study (2004) has re-
vealed the particularities of pri-
mary care physicians’ attitude to
smoking in several region admin-
istrative centers of central and
eastern Ukraine, and showed
high prevalence of smoking
among physicians (57.4% of
male physicians and 15.3% of
female physicians are smokers).
It was established that a physi-
cian’s status as smoker with nico-
tine addiction represents the de-
cisive factor in his attitude to
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smoking and personal influence
on smoking patients. Smoking
physicians are far less interest-
ed whether their patients smoke
and do not often recommend
them to quit smoking [8].

This study expands on the
previous study [8] to investigate
the prevalence of smoking among
physicians in the Odessa region
investigating various length of
work experience and areas of
professional activity, and to eva-
luate their efforts in cessation of
tobacco use. Our hypothesis is
that physicians of different spe-
cialties may differently ask their
patients about tobacco use and
make different efforts to help
them quit smoking cigarettes.

Study Objectives

1. Determining the preva-
lence of tobacco use and smok-
ing status among pediatricians,
family doctors and interns.

2. Detecting differences among
these physicians of various spe-
cialties, their knowledge of to-
bacco use problem.

3. Determining differences
among physicians of various
specialties in how they counsel
their patients on tobacco use
and the meaning of their profes-
sional recommendations.

Materials and methods

150 doctors were chosen from
entire number of doctors of the
Odessa region for anonymous
questioning: 40 pediatricians,
40 family doctors, 70 interns were
conducted through personal in-
terviews. These specialties were
selected as they represented a di-
verse group of physicians treat-
ing different groups in the com-
munity.

The questionnaire form was
based on the standard questions
recommended by WHO and the
Center for Disease Control [11].
The questionnaire included 66
questions covering the following
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areas: personal information (age,
education, place of residence,
site of practice, income, health);
tobacco use by respondents (fre-
quency and duration of smoking,
attempts to quit); physician’s
knowledge about tobacco-relat-
ed diseases; physician’s efforts
at reduction or cessation of to-
bacco use among patients; phy-
sician’s attitude to prevention of
tobacco use in general; physi-
cian’s beliefs about prevention of
smoking habit among children
and the youth. In 33 question-
naires respondents didn’t pro-
vide information on their person-
al income, the income of their
family, the physical data, reli-
gious beliefs.

The data was processed us-
ing Statistica software and Excel’s
statistical component. The stan-
dard methods of descriptive sta-
tistics (calculations of average
and standard deviations, rank
statistics) and value criteria (Stu-
dent’s t-criterion, chi-square) were
used.

Survey Results

The general characteristics of
survey respondents are present-
ed in table 1. The age of pedia-
tricians and family doctors was
comparable in the young age in-
terval, with physicians under 35
accounting for slightly over one-
third. Physicians aged over 60
were more often registered among
pediatricians than family doctors.
All interns were from the young
group (under 35). Breakdown of
respondents by sex was different
in different groups: female prac-
titioners accounted for 77.5% of
pediatricians, 50.0% of family
doctors, and 74.3% of interns.
The majority of pediatricians and
family doctors had work experi-
ence exceeding 10 years. 70.0%
of respondent pediatricians and
64.2% of interns worked at inpa-
tient institutions; 69.5% of fami-
ly doctors practiced at polyclin-
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Table 1
General Characteristics of
Survey Respondents, %

Smoking Status of
Survey Respondents, % (95% CI)

Table 2

ics. The majority of pediatricians
(60.0%) and family doctors
(57.0%) had the higher qualifica-
tion category.

Particularities of survey re-
spondents’ smoking status are
shown in table 2. High preva-
lence of smoking among physi-
cians with presominantly physi-
cal addiction is worth noting.

The majority of smoking re-
spondents were interns (50.0%)
comparing to family doctors
(37.5%) and pediatricians (32.5%)
(p<0.05). Males account for the
substantial majority of family doc-
tors (72.9%) and pediatricians
(70.0%) compared to females.
Among interns there were no sig-
nificant difference between men
(52.9%) and women (47,1%).
Less than a third of all smoking
physicians thought about the be-
nefits of quitting this habit or seri-
ously tried to quit smoking. The

Analysis of the physicians’
knowledge about tobacco-relat-
ed diseases (table 3) has shown
that pediatricians (72.9%) and
family doctors (82.9%) have the
highest. It sometimes wrong
knowledge of information about
smoking-related risks: 8.6%
of family doctors and 10.0% of
pediatricians could not answer
this question. At the same time,
full knowledge of risks to which
smokers are exposed was not
often found in interns (52.9%). In

Speciality Respondents Pediatricians | Family doctors Interns
Sign Pedi- (Family | Percentage of smokers 325 37.5 50.0*
atri- | doc- terns (17.98-47.01)| (22.49-52.50) | (34.5-65.49)
cians| tors
— males only 70.0* 72.9* 52.9
Age (55.79-84.20)| (62.59-83.40) | (42.17-65.52)
<35 35.0 [ 37.5 [100.0| [ —females only 30.0 27.2 471
35-60 375 475 | 0.0 (15.79-44.20)| (16.59-37.40) | (35.30-58.69)
> 60 27.5] 150 | 0.0 Psychological 27.2 34.3 42 5*
Sex tobacco addiction (16.59-37.40)| (23.08-45.31) | (27.18-57.81)
Males 225 | 50.0 | 25.7 Physical 72.9 65.7 575
Females | 77.5| 500 | 743 | | tobacco addiction (62.59-83.40) | (54.57-76.82) | (42.18-72.81)
Length of work experience Thought a.bout 400* 375* 22.5
the benefits of (24.81-55.18) | (22.49-52.50) | (9.55-35.44)
< 2years 0.0 0.0 [100.0 quitting smoking
2-10years | 41.5 42.5 1 0.0 Seriously tried 42.5* 35.0* 20.0
>10years | 8.5 | 57.5 | 0.0 to quit smoking (27.18-57.81) | (20.21-49.78) | (10.62—-29.37)
Site of practice Believe that 58.6* 57.5% 27.1
Inpatient 70.0 | 30.5 | 64.2 the physician (47.03-70.10)| (42.18-72.81) | (16.5-37.4)
institution should not smoke
Polyclinic | 30.0 [ 69.5 | 35.8 Note. In table 2—6: * — variables p<0.05.
Qualification
Il category [ 19.0 | 20.0 | 0.0 belief that the physician should addition, 20.0% of interns could
| category |[21.0| 23.0 | 0.0 not smoke in principle was not not answer the question about
Higher 60.0 [ 57.0 | 0.0 sufficiently expressed, especial- smoking-related risks. Full know-
category ly among interns (27.1%). ledge assumed full the respon-

dent’s answer to the question on
the risk for a smoker, with the
indication of the development of
possible cardiovascular, lung dis-
ease and cancer, the threat of
increased mortality and distur-
bance of reproductive function in
women smokers, pathology of
pregnancy and childbirth, in-
crease of perinatal mortality.

The differences among phy-
sicians of various specialities in
counseling their patients are
shown in table 4.

Table 3
Awareness of Physicians of Various Specialties
about Smoking-related Risks, % (95% ClI)
G Full Partial Could not
roup knowledge knowledge answer

Pediatricians 72.9* 15.7 10.0

(62.59-83.40) (7.41-24.58) (0.70-19.29)
Family doctors 82.9* 12.5 8.6

(74.01-91.68) (2.25-22.74) (1.96-15.03)
Interns 52.9% 27.5 20.0

(42.17-65.52) (13.66—41.33) | (10.62-29.37)

P —"

43

o b (130) 2013

)

e —



Interns least frequently ask
their patients about smoking
(52.5% vs 80.0% of pediatricians
and 72.5% of family doctors) and
write down this information in pa-
tient records (45.0% vs 65.0% of
pediatricians and 70.0% of family
doctors). Pediatricians more fre-
quently advise every smoker to quit
smoking and spend more than
5 minutes on recommendations
than family doctors and interns.

Respondents’ recommenda-
tions concerning methods of cea-
sing tobacco use are shown in
table 5.

Pediatricians are most likely
to explain in detail the smoking-
related risks (67.5%); a sole ad-
vice to quit smoking is heard
most often from interns (40.0%);
family doctors are the ones who
provide their patients with ma-
terials on smoking hazards the
most often (27.5%). Respon-
dents of various specialties sel-
dom (without statistical varia-
tions) set the date when a pa-
tient should quit smoking; send
the patient to see a specialist;
prescribe nicotine-substituting
medications, and set special
days for controlling tobacco ces-
sation.

Respondents’ attitude to-
wards effectiveness and limita-
tions of tobacco control is shown
in table 6.

Far from all physicians, espe-
cially interns, consider counse-
ling a sufficiently efficient instru-
ment. At the same time, the ma-
jority of physicians (58.6% of
pediatricians, 57.1% of family
doctors, and 55.0% of interns)
believe that all patients are ho-
nest and open with them as far
as their smoking habit is con-
cerned. A large number of health-
care professionals, especially
pediatricians, believe that pa-
tients are insufficiently aware of
smoking-related hazards. Ac-
cording to family doctors, provid-
ing counseling represents a sub-
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Table 4

Differences among Physicians of Various Specialties

in Counseling Their Patients, % (95% CI)

information in
patient records

(50.29-79.78)

Respondents Pediatricians | Family doctors Interns
Ask about smoking 80.0* 72.5* 52.5
(67.60-92.39) | (58.76-86.33) | (37.02—67.97)
Record smoking 65.0* 70.0* 45.0

(59.26-80.73)

(29.58-60.41)

on promoting
the benefits of

(24.81-55.18)

Advise every 47.1* 45.7* 20.0
smoker to quit (35.30-58.69) | (34.04-57.37) | (10.62—-29.37)
smoking

Spend 1-2 minutes 22.5 57.5* 58.6

on promoting (9.55-35.44) | (42.18-72.81) | (47.03-70.10)
the benefits of

nonsmoking

Spend 3-5 minutes 40.0 30.0 271

(15.79-44.20)

(16.59-37.40)

Respondents’ Recommendations
Concerning Methods of Ceasing Tobacco Use, % (95% CI)

nonsmoking
Spend > 5 minutes 37.5* 12.5 14.3
on promoting (22.49-52.50) | (2.25-22.74) | (5.87-22.12)
the benefits of
nonsmoking
Table 5

Respondents Pediatricians | Family doctors Interns
Explain in detalil 67.5* 40.0 35.7
the smoking-related (52.98-82.01) | (24.81-55.18) | (24.47-46.92)
risks
Give a sole advice 35.7 27.5 40.0*
to quit smoking (24.47-46.92) | (13.66-41.33) | (24.81-55.18)
Set the date when 5.0 14 0.0
a patient should quit (1.75-11.75) | (1.35-4.15) (0-0)
smoking
Provide the patient 12.5 27.5* 11.4
with relevant materials | (2.25-22.74) | (13.66—41.33) | (3.95-18.84)
Send the patient 25 4.3 2.5
to see a specialist (2.33-7.33) (0.46-9.02) (2.33-7.33)
Prescribe 7.5 10.0 71
nicotine-substituting (0.4-16.4) (0.70-19.29) | (1.01-12.97)
medications
Set special days 5.0 29 1.4
for controlling (1.75-11.75) | (0.99-6.99) (1.35-4.15)
tobacco cessation

stantial obstacle in tobacco
control sphere. Interns believe
that counseling takes too much
time.

Activity of physicians of vari-
ous specialties in tobacco con-
trol sphere was evaluated on ag-
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gregate according to our own-
developed scale (table 7). Ac-
tivity was considered high if the
score was 7-8 points, low if the
score was 5-6 points, and un-
satisfactory for the score of 1—
4 points. The activity scale includ-
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Table 6

Respondents’ Attitude Towards Effectiveness
and Limitations of Tobacco Control, % (95% CI)

are insufficiently

(59.26-80.73)

Respondents Pediatricians | Family doctors Interns
Consider counseling 45.0* 45.7* 22.5
an efficient instrument | (29.58-60.41) | (34.04-57.37) | (9.55-35.44)
Regard conversations 58.6 571 55.0
as open and trusting (47.03-70.10) | (39.21-62.71) | (39.58-70.41)
Believe that patients 70.0* 65.0* 47 1

(50.21-79.78)

(35.30-58.69)

aware of smoking-
related hazards

Believe that 25.0
counseling takes

too much time

(11.58-38.41)

52.5*
(37.02-67.97)

31.4
(20.54-42.29)

See the problem 27.5

in giving up counseling

(13.66-41.33)

65.7*
(54.57-76.82)

44.3
(32.37-55.62)

Table 7
Tobacco Control Activity, %
Activity criteria Physicians 0 1 2
1. Own nicotine addiction: Pediatricians 20.0 125 | 67.5
physical (0), Family doctors | 28.0 9.5 | 62.5
psychological (1), none (2) Interns 27.0 | 23.0 | 50.0
2. Knowledge about Pediatricians 7.5 20.0 | 72.5
tobacco use problem: Family doctors | 14.0 57.0 | 29.0
insufficient (0), average (1), | Interns 52.0 11.0 | 37.0
full (2)
3. Length of counseling: Pediatricians 225 | 40.0 | 37.5
none or incomplete (0), Family doctors | 12.5 | 30.0 | 57.5
3-5 minutes (1), Interns 58.6 | 271 | 14.3
more than 5 minutes (2)
4. Supportiveness of Pediatricians 16.0 | 37.5 | 46.5
tobacco control measures: Family doctors | 14.2 | 51.2 | 34.6
unsupportive (0), Interns 247 | 62.8 | 125
partially supportive (1),
fully supportive (2)

ed information about knowledge
of tobacco use problem, quality
of counseling, supportiveness of
legislative tobacco control mea-
sures, own nicotine addiction
(physical and psychological).
Physical addiction — neurotrans-
mitting addiction, based on the
action of nicotine on the nerve
cells like acetylcholine and bring-
ing them into the excited state.
Psycological addiction — hunt-
ing for an exciting action of nico-
tine; smoking as a way to fill the
semantic pause in communica-
tion; the desire of the adolescent
to be an adult.

P

According to the integrated
point-based scale, the most ac-
tive among the comparison
groups were pediatricians with
(7.2+0.3) points compared to
(5.6+0.3) point activity in family
doctors and (3.2+0.6) points
scored by interns. The greater
score achieved by pediatricians
appears to stem — from the
least frequently-occurring own
nicotine addiction, the greatest
knowledge about tobacco use
problem, and the greatest sup-
portiveness of tobacco control
measures. The majority of re-
spondents (80.0% of pediatri-
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cians, 57.5% of family doctors,
and 72.8% of interns) practice in
clinics where on-premise smok-
ing is prohibited.

Discussion of
Survey Results

For the first time, this study
provides the analysis of tobacco
use prevalence among pediatri-
cians and other speciality groups
of physicians in the Odessa re-
gion and their counseling efforts
aimed at prevention and control
of tobacco use among adult pa-
tients, children and the youth.

The survey has revealed an
unexpectedly high prevalence of
smoking among healthcare prac-
titioners: almost one-third of sur-
veyed pediatricians and family
doctors and half of interns were
smokers, with the majority of
them being males. Unfortunate-
ly, only less than half of the pedi-
atricians, family doctors, and in-
terns have thought about the
benefits of quitting smoking and
seriously attempted to give up
this bad habit. The percentage of
smokers who believe that the
physician should not smoke due
to his professional status is un-
acceptably low (especially among
interns).

The survey data proves the
unacceptably frequent disregard
of bioethical principles of healthy
lifestyle, professional deontolo-
gical norms and cultural stand-
ards, which to a certain degree
can be explained by respondents’
(especially interns’) incomplete
awareness of smoking-related
risks.

The differences between phy-
sician groups in terms of the
counseling efforts were estab-
lished. As a rule, pediatricians
more frequently ask their pa-
tients about tobacco use, give
advice to quit smoking, and
spend the most time on promot-
ing the benefits of nonsmoking.
Comparing to other physicians,
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family doctors most frequently
record tobacco use information
in patient’s records. Overall, the
quantitative characteristics of the
patient counseling on tobacco
use, especially by interns, prove
the existence of flaws in this
area. Perhaps for many physi-
cians, these flaws stem from own
nicotine addiction, insufficient
professional experience, or gaps
in graduate and postgraduate
training on this problem. The sur-
vey results agree with the data
by certain foreign studies show-
ing that only between 43% and
50% of physicians give advice to
quit smoking [9; 10]. The survey
conducted at 122 medical colleg-
es and universities in the United
States has revealed that the
number of academic hours allo-
cated to train students on pre-
vention of tobacco use is insuf-
ficient, and the students’ aware-
ness of this important problem is
unsatisfactory [6]. In the mean-
time, in order to convince a pa-
tient to quit smoking one short
(3—5 minutes) counseling ses-
sion should be sufficient if the
physician is quite clear in his ad-
vices and recommendations. If
the physician will ask a teenag-
er about his smoking in a ration-
al, friendly and professional man-
ner, there is a higher probability
that he will get a truthful answer
[14].

Our survey has revealed the
insufficiency of efforts aimed at
implementation of tobacco control
methods. Pediatricians (67.5% of
respondents) are the ones who
explain the smoking-related risk
in the greatest detail, because
their job involves perinatal as-
pects and is aimed at explaining
the use of tobacco on the health
of the fetus and mother. The in-
sufficiency of knowledge in this
area is proved by the more than
threefold increase of the smok-
ing prevalence among Ukrainian
women during the past 10 years.

i e e e i, e

Only a small number of re-
spondents (12.5% of pediatri-
cians, 27.5% of family doctors,
and 11.4% of interns) provide
their patients with materials de-
monstrating smoking-related ha-
zards. For comparison: 57% of
British physicians provide anti-
smoking materials as leaflets,
and 4% of them even provide vi-
deo materials [12].

The majority of respondents
practice at medical institutions
where on-premise smoking is pro-
hibited. The surveyed respon-
dents’ support the ban on smok-
ing in public places and especial-
ly in medical institutions, al-
though sometimes partial only.
This is an important step toward
improvement of public health
and smoke free faculties.

When making comparative
evaluations of physicians’ activi-
ty in tobacco control, we consi-
dered it important to use a point-
based scale which incorporated
data on the physicians’ person-
al smoking behavior, their know-
ledge about the risks of tobacco
use, the quality of counseling
and supportiveness of legislative
tobacco control measures. Ac-
cording to the integrated point-
based scale, the most active op-
ponents of tobacco use among
the respondents were pediatri-
cians.

A conclusion may be drawn
that active stance of a physician
free from smoking and possess-
ing the entire sum of the neces-
sary knowledge, skills, and train-
ing in tobacco control and pre-
vention of smoking plays a sub-
stantial role in the formation of
bioethical model of health in Uk-
raine [15].

Conclusions

1. The prevalence of tobacco
use among the surveyed re-
spondents in the Odessa region
must be considered unaccep-
tably high for healthcare profes-
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sionals. The majority of smoking
respondents are men.

2. The level of knowledge of
the problems of epidemiology,
tobacco control and prevention
of smoking among physicians of
various specialties in the Odessa
region cannot be considered suf-
ficient for implementation of the
healthy lifestyle concept.

3. The counseling of patients
on tobacco use and the methods
of assistance in stop smoking
must continuously improve tak-
ing into account specifics of phy-
sician’s professional activities
and the latest achievements of
medical and bioethical science
and practice.

4. Revision of graduate and
postgraduate education pro-
grams at Ukrainian medical uni-
versities needs to be improved.
The algorithm used by physi-
cians of various specialties when
counseling patients on nicotine
addiction problem represents an
indispensable measure of tobac-
co control and prevention of
smoking that need to be promot-
ed in Medical Universities.
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KNIHIKO-AHAMHECTUYHI NMPEOAUKTOPU
NMPOIMPECYBAHHA NMPU OUCMETABOJTIYHUX
HE®PONATIAX Y OITEN

Opecbkunin HauioHanbHU MeauyYHUK yHiBepcuteT, Opgeca, YkpaiHa

YOK 616.61-0.53.2-08

A. B. 3yb6apeHko, T. B. CtoeBa

KITMHUKO-AHAMHECTUYECKWUE NPEOUKTOPbLI MPOrPECCUPOBAHUA NPU AUCMETABO-
NUYECKUX HEDPOMNATUAX Y OETEN

Odecckuli HayuoHasnbHbIl MeduyuHckul yHugepcumem, Odecca, YkpauHa

B cTpykType 3aboneBaHuii MOYEBOIM CUCTEMbI Y AeTel HabngaeTcs pocT 06MeHHbIX Hedpona-
TWI C aKTUBHbIM kKaMHeobpa3oBaHuem. OcobeHHO OCTpo BcTaeT npobnema y getert NOAPOCTKOBOro 1
paHHero Bo3pacTa. BeisBnstoTcst HeGnaronpusiTHble TEHAEHLMN PeLuanBHOro HedponmTnasa v BbiCo-

Kas 4yacToTa OCIIOXKHEHUN.

B paboTte npoBefeHa oLeHKa 3HaYMMOCTN OTAENbHbIX NPEANKTOPOB PasBUTUSA U NPOrpeccmpoBa-
HWs obMeHHoN HedponaTumn y AeTel. Ha ocHoBaHUM KOMMNIEKCHOrO MaTeMaTU4ecKoro aHanmaa goka-
3aHa CONPsPKEHHOCTb NaTOreHeTUYECKNX MEXaHN3MOB Mpu AMcMeTabonuyeckon HedponaTum n Move-
KaMeHHoV 6onesHn, BbiBMNEHbI NPEeAUKTOPbLI PasBUTUSA, CO34aHbl MOAENN NPorHo3a TeYyeHns obMeH-
HbIX HedponaTuii, YTO NO3BOMNSAET ONTUMU3NPOBATb TAKTUKY BeAEHUs NauMeHToB Ana npedoTepalle-
HUS 3BONIOLNKN MeTaboNnYecKknx pacCTponCTB.

KnioueBble cnoBa: netu, gucmeTtabonuyeckas Hedponatus, MoyekameHHas 6onesHb, NpeankTopbl.

UDC 616.61-0.53.2-08

0. V. Zubarenko, T. V. Stoyeva
CLINICAL AND ANAMNESIS PROGRESSION PREDICTORS AT DYSMETABOLIC NEPHRO-

PATHY IN CHILDREN

The Odessa National Medical University, Odessa, Ukraine

Introduction. Increase of dysmetabolic nephropathy rate with active stone formation is in struc-
ture of the urinary system diseases in children. As a result of metabolic processes imbalance under
the influence of endogenous complex and exogenous factors, there is a progression of renal meta-
bolic disturbances from crystalluria till nephrolithiasis.

Aim of the research was identifying the importance of the most typical and common for nephrolith-
iasis and dysmetabolic nephropathy clinical and anamnesis predictors with analysis of their role in the
progression of metabolic disturbances and the development of predictive models.

Methods and subjects. The research was carried out with participation of 300 patients with diag-
nosed nephrolithiasis and dysmetabolic nephropathy at the age 3-25 years.

Results. There had been analyzed 78 factors. After mathematical analysis it was marked out 15
key predictors, including the availability of associated disease (respiratory, digestive and urinary sys-
tems, allergic disease), history data about repeated antibiotic therapy courses, burden heredity in dis-
eases of the urinary pathology and metabolic disorders, disorders of intestinal biocenosis, peculiarity

of diet and drinking regime.
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The result of multinomial analysis confirms the unity of the pathogenic mechanisms in various stages
of dysmetabolic nephropathy progression: from dysmetabolic nephropathy to nephrolithiasis.

Selfdescriptiveness combinations of symptoms, which are important for the progression of renal
dysmetabolic processes, had been found with logistic regression method.

Conclusion. The predictive models of metabolic nephropathy were modelled. The presence of
certain predictors’ combinations allows formulating conclusions about the evolution of dysmetabolic

nephropathy.

Key words: children, dysmetabolic nephropathy, nephrolithiasis, predictors.

BcTtyn

Cy4vacHuin cnekTp Hedporo-
riYyHOI natonorii y ANTs4omy BiLi
BUPI3HAETLCS 36iNbLUEHHAM 3a-
XBOPIOBaHb, B OCHOBI SKUX fne-
XaTb 0bMiHHI po3nagu. NMpoB.ia-
He Micue cepefd Uux CTaHiB no-
cipatoTb aucmeTaboniyHi Hed-
ponarii (QMH), wo cborogHi xa-
PaKkTEPU3YITbCA HEYXUNbHUM
3POCTaHHAM piBHS 3axBoptoBa-
HOCTi y guTadin nonynsauii [1; 3].
Y pesynbTtarti po3banaHcyBaHHA
mMeTaboniyHmMx npouecis, nig
BMIMBOM KOMMMEKCY eHAOreH-
HUX Ta eK30reHHMX dhakTopi., Bia-
OyBaeTbCsA NMporpecyBaHHsS pe-
HanbHUX OOMIHHMX NOPYLUEHb
Bif, KpucTanypini Jo cedokam’s-
Hoi xBopoGu (CKX).

3a JaHUMW BiTYUN3HAHUX i 3a-
KOPO4OHHUX aBTOPIB, HWHI BU3Ha-
YaETbCS HECNPUATNNBA TEHAEH-
List 4O 3pOCTaHHA YacToTh Hed-
ponitiasy y Agiten, 4acTiwarwTb
BMMNagKN 3aXBOPIOBAHHSA HaBiTb
Y paHHboMYy BiLli [2—4]. BTim, He-
06xigHO KOHCcTaTyBaTH, WO 06'-
€KTamMmun JocnigXeHb nepeBaXHo
€ NUTaHHSA NiKyBarnbHOI TaKTUKK
CKX, 106710 KpanHboi hasn 06-
MiHHOI HedoponaTil, HaTOMICTb
npobnemam npodinakTukmn npo-
rpecyBaHHA Ha OCHOBI aHanisy
Ta MoentoBaHHA NPOrHo3y npu-
AiNAeTbCs HeAoCTaTHbO yBaru
[5]. Tomy BMBYeHHsa [IMH B ac-
NekTi paHHbOI OOKNiHIYHOI aia-
rHocTmkn CKX gouinbHe Wwoao
PO3pO6KKN BIAMOBIOHNX BYACHUX
nikyBanbHO-Npo@inakTUYHUX
3axogis.

3 ypaxyBaHHSM O3HA4YeHOro,
MeTor pPoboTK Byno BU3HAYEHO
BMBYEHHS 3HAYYLLOCTi HanbinbLw
TUNoBux 3aranbHux ana CKX i

OMH kniHiKko-aHaMHEeCTUYHNX
NPeanKTopiB 3 aHani3oM iXHbOI
poni y nporpecyBaHHi gucmeTa-
6oniyHnXx npoueciB i po3pobKy
NMPOrHOCTMYHUX Mogernen nepe-
Oiry 3agns ontumisauii ctparte-
rii BeOeHHs nauieHTiB.

MaTepianu Ta meToau
AocnigKeHHsA

JocnigpkeHHs npoBedeHo 3a
yyacTi 300 nauieHTiB, cepen sKux
3 giarHo3om [MH 6yno obcte-
»eHo 200 xBopwux BikoM Big 3 00
18 poki, 3 giarHo3om CKX —
100 xBopwix BikoM Big, 11 0o 25 po-
KiB.

BuByanu kniHiko-aHaMHec-
TWYHI Ta nabopaTopHO-iHCTPY-
MeHTanbHi gaHi (y Tomy yucni
0cobnMBOCTI cnocoby XuUTTs Ta
Xap4yyBaHHS, pesynbtaty Gioxi-
MiYHOro AOCniQXeHHs1 KpoBi Ta
cedi, BU3Ha4YeHHS piBHS 3aranb-
Horo IgE kpoBi, 6akTepionoriyHe
OocnigpkeHHs, napameTpu Y3[
CEYOBOI CUCTEMM | TPABHOIO TPaK-
Ty) — ycboro 78 nyHkTiB. Pe-
3ynbTaTh KNiHiKO-aHaMHeCTUY-
HUX JaHuX nignsaranu nonepeg-
HbOMY DaKTOPHOMY aHanisy ang
BUPI3HEHHS HAaMBINbL 3HAYYLLMX
03HakK, Lo xapakTepusyoTs JMH.

[ns ouiHKKM BaroMocCTi KOXHOT
3 obpaHuX O3HaK 3acTOCOBYyBa-
M MeToan KopensuinHoro Ta
perpecinHoro aHanisy. lNMapui-
anbHWI BKag OKpeEMUX Npeank-
TOpIB Yy 3araribHy NPOrHOCTUYHY
MOZefnb BU3HA4YaBCs BeNUNYU-
HOl KoediuieHTa Banbga, a Ta-
KOX 3Ha4YeHHAM CTaH4apTU30Ba-
Hux GeTa-koedidieHTiB. 3a goO-
NOMOrow MnoniHOMiHanNbLHOI pe-
rpecii NpoBOAUNN MOPIBHSAHHSA
3HaYyLUMX O3HaAK AN BUSBMEH-
HS CNPsXEHOCTI naTodizionoriy-

Hux npouecis npyn OMH i CKX.
MeTogom norictTudHoi perpecii
BMBYanuM iHPOpMaTUBHICTb KOM-
GiHauin 03HaK, WO BU3HAYEHI SK
Hanbinbl Baromi y nporpecy-
BaHHi peHanbHUX gucmeTtabo-
NiYHMX npouecis.

Ona matematnyHoi o6pobkn
OTPMMaHMUX pe3ynbTaTiB BMKO-
puUCTOBYBanuM NakeTu nporpam
CTaTUCTUYHOrO aHarsnisy.

Pe3ynbTatu gocnigkeHHs
Ta iX 06roBopeHHA

MoTteHuinHi npegukTopyn AMH
CcKnaganucsa 3 o3Hak, ki npea-
cTaBneHi y Tabn. 1. PesynbTtatu
perpeciriHoro aHaniay, nposege-
Horo okpemo npu OMH i CKX,
OeMOHCcTpyBanu iHopmaTms-
HiCTb gaHux o3Hak. Npu OMH
BaroMvMun BUABNSANUCA Taki: No-
BTOPHI Kypcy aHTuBioTuKoTepanii
B aHamHesi (Wald=8,63), obTsxe-
Ha cnagkosicTb (Wald=5,23), no-
PYLUEHHS KMLWKOBOro GioueHo3y
(Wald=5,03); npn CKX nopsg i3
MiKPOEKOMOMNYHMMWN KULLKOBUMMN
posnagamn (Wald=13,80) Ta
crnagkoBoto 00TskeHicTo (Wald=
=8,37) BaXXnNUBMMWU O3HaAKaAMMU
Oynu cynpoBigHa naTosorisi ce-
yooi cuctemmn (Wald=11,47), a
TaKoX 3HWXEeHHs AoboBoro Ai-
ypesy (Wald=8,51).

HesBaxatoun Ha NeBHUN iH-
Tepec, OTpUMaHi AaHi Woao 3Ha-
YYLLOCTi haKTOPHUX O3HAK OKpe-
Mo npu OMH i CKX He posBo-
NS0T OCTAaTOMHO BU3HAYUTUCSA 3
TXHBOK PONIIKO Yy MpoLecax eBo-
nouii 0GMiHHUX peHarnbHUX po3-
napgis, TOGTO OLUiHUTK iX BHECOK
y NporpecyBaHHs MiTOreHHOoro
mMeTaboniamy. Tomy ansa 3’acy-
BaHHSI BAroMocTi 06paHmx o3HaK
B acnekTi nocnigoBHmnx ¢gas ob-
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Tabnuuys 1

PesynbTaTti noniHomMiHanNnbLHOro perpecinHoro aHanisy
3 BU3HAYEHHS NPeauKTOpPiB PO3BUTKY
npu gucmeTtaboniyHin HedpponaTii Ta ce4okaM’sAiHi XBOPOOi

Spearman’s Correlation
O3Haka Coefficient Sig. (2-tailed)

OMH CKX

Bik coef -0,022 0,488**
sig 0,734 0,000

Cratb coef -0,101 0,142
sig 0,117 0,240

PecnipaTopHa naTonorisa coef 0,115 -0,130
B aHaMHe3i sig 0,073 0,285
lMoBTOpPHI Kypcu coef 0,198** 0,271*
aHTubakTepianbHoi Tepanii sig 0,002 0,023
CynpogBigHa anepronaTosnoris coef 0,158* 0,012
sig 0,014 0,919

CynpogigHa natonoriqa coef 0,234** 0,441**
TpaBHOI cuctemu Sig 0,000 0,000
O3sHakn HeandepeHuiioBaHoT coef 0,184** 0,181
Ancnnasii cnonyYHoI TKaHWHK sig 0,004 0,134

CynpogBigHa naTtonorisi opraHis coef 0,226** 0,575*
CEe4Y0BUBIOHOT CUCTEMM sig 0,000 0,000

O6TskeHa crnagkoBicTb 3a 3axXBo- coef 0,248** 0,533**
PHOBaHHAMU CEYOBOI CUCTEMM sig 0,000 0,000

O6TskeHa cnaaKoBiCTb coef 0,226** 0,547**
3a 3aXBOPIOBAHHSAMU OOMIHY sig 0,000 0,000
MaTonoria BariTHOCTI y maTepi coef 0,155* 0,143
sig 0,016 0,239

HepauioHanbHe xapuyBaHHS coef 0,188** 0,654**
sig 0,003 0,000

HeapekBaTHUIA NUTHUIA PEXUM coef 0,394** 0,767**
sig 0,000 0,000

3HmxeHHs1 foboBoro giypesy coef 0,180** 0,577*
sig 0,005 0,000

MopyLUEeHHS KMLWKOBOro GioLeHo3y coef 0,462** 0,825**
sig 0,000 0,000

lMpumimka. * — kopensayia 3HavyLla Ha piBHi p<0,05; ** — kopensuia 3Hady-

wa Ha piBHi p<0,01.

MiHHOT HedpponaTii 6yno npose-
OEeHO aHarni3 3HayyLoCTi Ta B3ae-
MO3B’3KiB 0aKTOpIB Y PO3BUTKY
OMH i CKX 3a gonomoroto no-
niHoMiHanbHOT perpecii (auB.
Tabn. 1).

AK BMWOHO 3 HaBefeHUx y
Tabn. 1 gaHux, o3Haku, WO nia-
naranu aHanisy, BUSIBUNW iCTOT-
Hy 3HauyLiCcTb y pi3HMX dasax
avcmeTtaboniyHux npouecis.
Mpy ubOMY BaXnNUBMM € BU3HA-
YEHHS TXHbOI LiHHOCTI y Mexax

P

KOHKpETHOro npeavkropa. Tak,
OAHWUM i3 (baKTOpiB, AKMNIA MaB ic-
TOTHY pisHuyto B rpyni OMH i
CKX, 6yB Bik giten. OTpumaHui
KoeiuyieHT kopendauii 3Ha4yHo
36inbwysascsa npu CKX. Linkom
3pO3yMino, WO AN YTBOPEHHS
KOHKpEeMEeHTa B yMOBax JiTo-
reHHoro metaboniamy notpib-
HUI NeBHUW Yac. Y Aaiten 3 OoB-
roTpusanum nepebirom obMmiH-
HUX HedoponaTi pU3nK KameHe-
YTBOPEHHS 3pocTae, a koediu,i-
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eHT csarae 0,488 (p<0,01). Cnig
3a3Ha4nTK, WO BiKOBi 0cobnu-
BOCTi TICHO NOB’A3aHi He nuwle 3
TpuBanicTio gucmeTtaboniyHmnx
3pyLweHb, ane 1 CyTTeBO BMAU-
BalOTb Ha iHLWIi NpeanKTopu.

"eHaepHi 0ocobnmBOCTi He Npo-
OEeMOHCTpyBanv CUnbHOro Kope-
NSLINHOrO 3B’A3KY, BTiM, MOKa3HUK
«cTaTb NauieHTa» Mae GinbLU BY-
coke 3HayeHHs npu CKX. OsHa-
yeHe 306iraeTbc4d i3 KNiHIYHMMK
cnocTtepexeHHamu: npn OMH
CYTTEBOI Pi3HUL Mi>X NauieHTamm
3a reHgepHUM CKIagoM He Cro-
cTepiraetbcs, a npu CKX Busas-
nAeTbca 30iNblIEHHS MUTOMOI
Barv nauieHTiB 4Yonosivoi crtari
(p<0,01).

AHani3 HaCTynHUX O3HakK no-
KasaB, WO aHaMHECTUYHI OaHi
LWoAo NMOBTOPHMX pecnipaTtop-
HMX 3aXBOPIOBAHb € 3HAYYLLNMN,
arne He MatoTb ICTOTHUX BigMiH-
HOCTEW NPW MNOPIBHSAHHI B rpynax
xBopux Ha CKX i OMH. Ponb
MOBTOPHUX KYpCiB aHTUBIOTUKO-
Tepanii, Ky oTpuMmyBanu naui-
EHTU, BUSABMMNACHA 3HAYHOW AN
pisHnx a3 gucmeTtaboniamy.
HaneBHO, y AaHOMYy Bunagky
noeTbcs He NPo BANMB aHTUBIO-
TUKIB Ha PO3BUTOK NITOrE€HHUX
npoLecis, a Npo 3B’s130K MeTabo-
NiYHMX 3pYyLUEHb i3 NEBHUMU KO-
MopOigHMMK cTaHamu, Wwo no-
TpebyTb NpU3HAYEeHHs Takoi
Tepanii, abo npo ii Hacniaku, Ha-
npuKknag, BUHUKHEHHS MiKpOEKO-
NOriYHMX NopyLlleHb Y BUBIAHNX
cucTemax opraHiamy.

Cepep daktopiB, Wo mManu
3Ha4yHy acoduiauito (p<0,05) 3
OOMIHHMMW MOPYLUEHHAMW MpuU
IOMH, neBHe micue nocigatoTb
anepriyHi ctaHu, NpPosiBU SAKUX
XapakTepusyBanucea paHHbO
MaHidecTauieto y Burnsai 6poH-
XOOBCTPYKTUBHOIO CUHAPOMY,
MaroKoBoi dopMn aTomniyHOro
AepMaTuUTy, KOHCTUTYLINHNX 03-
Hak aTtonii, Wo peecTpyBanucs
Ha POoHi KpucTanypil.

Bucokuii npsammin kopensuin-
Hun 38’5130k (p<0,01) npn OMH
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BCTAHOBIEHO i3 3aXBOPIOBAHHS-
MU TpaBHoI cuctemu. MNpu Ubo-
My KoedilieHT kopensuii 3poc-
TaB i3 NporpecyBaHHsIM OOMiH-
HUX NopyLleHb. BoyeBnap, y da-
3i IMH ocobnuBy ponb Bigirpa-
I0Tb NepeBaXKHO (PyHKLiOHanNbHI
po3naan TpaeneHHs Ta gucbio-
TU4YHI NpoLecu; NOCTyNoBoO 3 Bi-
KOM 3pOCTa€ YacTtoTa XPOHIYHOT
ractpogyoneHaneHOI naTonorii,
sKa Binbll CyTTEBO BMNAMBAE Ha
npoLecu iHTeECTUHANBHOro Me-
Taboniamy NiTOreHHNX PeYOBVH,
Hanpuknag, WaBneBol KACIOTH,
i BUSIBNSIETbCS BinbLU XapakTep-
Hoto anst CKX.

B3aemMo03B’A30Kk peHanbHUX
ancmeTaboniyHux npouecis 3
O3HaKkaMu HegudoepeHLirioBaHol
CNOMNYYHOTKaHUHHOT aucnnasii
(p<0,01), MOXNUBO, MNOSICHIOETb-
CH PONM CTPYKTYP CMOMYYHOI
TKaHWUHM Yy npouecax KiTUHHOI
eHepreTrkn, MeTaboniami Wwaene-
BOI KMCNOTU, NIATPUMUI KanbLiii-
marHiesoro 6anaHcy. imosipHo,
Ha cTaaii AMH cninbHi mexaHis-
MW eHEepreTU4HOro h ernemMeHT-
HOro romMmeocTtasy 3yMOBIIOITb
BUCOKWI piBeHb acouiaLii 3 anc-
NNacTUKO3anNeXHiCTHo.

CuHTponHa nartonoria opra-
HiB CEYOBOI CMCTEMU € BUCOKO
3Hauywot sk ana OMH (0,226;
p<0,01), Tak i gna CKX (0,575;
p<0,01). NocuneHHs Kopenawini-
HOro 3B’A3Ky BiAOyBaeTbCcs na-
panenbHO 3 NpPOrpecyBaHHAM
OOMiHHMX nopyweHb. MoxHa
nNpunycTuUTK, WO aAncmeTtaboniy-
Hi 3pyweHHs y ¢asi CKX 3a pa-
XYHOK TpMBasocCTi NaToforiyHo-
ro npouecy mMakwTb Baromumn
BNAMB Ha nocTynoBe opmy-
BaHHSA XPOHIYHOT XBOPOOU HU-
POK.

Mawxe Ha ogHakoBOMY PiBHi
BM3HAYa€eTbCs 3HaYYLLiCTb cnag-
KOBUX MEXaHi3MiB y pO3BUTKY
auncmetaboniamy npu AMH i
CKX, npuyomy npwu nporpecy-
BaHHi OBMiHHUX NOpPYLUEHb CTY-
MNiHb KOPENSLIMHOrO 3B’S13Ky 3pOC-
Tae.

BaxnuBoro BusBMNacs porib
HepauioHanbHOro xap4vyBaHHS
Ta HeageKBaTHOrO MUTHOrO pe-
xumy. Mpu CKX piBeHb koedii-
€EHTa Kopensuii 3a xapyyBaHHSAM
36inbwyetbes y 3,5 pasn (Big
0,188 npu OMH, p<0,01, oo
0,654 — npu CKX, p<0,01). Ha
Hawy AYMKY, Ue MOSACHIETbCH
BIKOBMMYW OCOBMMBOCTSIMU Xap-
yyBaHHa. Came y nigniTkoBomy
Bili, konn yactota CKX nigsu-
LLyETbCA, CoCTepiratoTbCs Ham-
OinbLU CYTTEBI AIETUYHI NOPYLUEH-
HSA, AK-OT: HEQOTPUMAHHA pe-
Xnmy, pos3banaHcoBaHIiCTb pa-
LiOHY 3@ OCHOBHUMW HYTPUTUB-
HUMW iHrpedieHTaMu, XxapyyBaH-
Ha “out of home”, BX1BaHHSA Xi
Tnny “fast-food”, cnoxmeBaHHSa y
3HaYHIM KiNbKOCTI padiHoBaHUX
BYINEBOSIB, CUHTETUYHUX NPOOYK-
TiB, HAAMiIpHE CMOXWBaAHHA 3
DKeto xnopuay HaTtpito. Heagek-
BaTHU NMUTHUI peXnm (3a Kinb-
KICHAMW Ta AKiICHUMU napameT-
pamu) MaB KopensavuiiHmi koedi-
uieHt 0,394 (p<0,01) npn AMH i
caraB 0,767 (p<0,01) npn CKX,
TOOTO 6YB BUlMM Y 1,94 paasy.

OTxe, pe3ynbTaTn NpoBeae-
HOMo MyNbTUHOMIHANBHOrO aHa-
ni3y NiaTBEpAXYOTb €0HICTb Na-
TOreHeTUYHMX MEeXaHi3MIB Ha pi3-
HWX eTanax nporpecyBaHHsA 00-
MiHHUX HedponaTin Big AMH go
CKX.

HacTynHui Kpok gocrnigKeH-
HA nepegbadaB po3pobKy npo-
rHOCTUYHUX Mogdenen nepebiry
Ta nporpecyBaHHs OOMiHHMX
HedbponaTii 3aansa BYacHoI Aia-
FTHOCTUKN Ta MOXIMBOCTI pO3-
poGKK BigMOBIOHNX KOPUryBarb-
HUX 3axoAiB. Y xo4i perpecinHo-
ro aHanisy 6yno onpaubOBaHO
CiM OCHOBHUX MoJernen npo-
rHodyBaHHA OMH. 3HauyuwicTb
NeBHUX MPeauKTOpPIB Y Mexax
OKpeMux moaenen nogaHo y
Tabn. 2.

Mogpenb | gemoHcTpyBana
3HaYyLWiCTb reHaepHO-BIKOBUX
NoKasHKKiB, pecnipaTopHol naTo-
Nnoril y noegHaHHi 3 03HaKamu

aneprii U OTpUMaHHAM MOBTOP-
HUX KypciB aHTMBioTuKoTepanii.
Cepepn, thaktopis gaHoi mogeni
HanBINbLUY 3HAYYLWiCTb Ma€ aH-
TnbakTtepianbHa Teparnid, To0To
UMHHUK, SKUI € MOaniKoBaHNM,
a Oro YCYHEHHS 3HUXYE PU3MK
NPOrpecyBaHHA NiTOreHHNX Npo-
uecis y 12,4 pasy. Y mogeni Il
Hanbinbwy BaromicTb MakTb
naTosnoris TpaBHOI CUCTEMU W
O3Haku HeaudepeHuinoBaHol
aucnnasii cnony4vyHol TKaHUHW.
HasiBHICTb X O3HaK cepep, iHLMX
dakTopiB Mogeni Moxe 30inb-
LyBaTU PU3MK NpOrpecyBaHHS
aucmeTtaboniamy maike y 4 pa-
3n. Y mogensx lll Ta IV nopsg i3
nonepeaHiMn haktopamu goga-
TKOBO MpoaHanizoBaHo 3Hauy-
WwicTe naTtonorii cevyoBUBIgHOT
cucTeMn y OUTUHK Ta B 1T poau-
Hi. O3HaKn BUABUIINCS BUCOKO
3HaYyLLMMW.

HopnaeaHHsa y mogenb IV o6-
MiHHOT maTonorii y poauHi ge-
MOHCTPYBasio posib AaHOro npe-
avktopa (sig 0,001) nopsag i3
nonepeaHbO PO3rMASHYTUMU YNH-
HYKaMn — NOBTOPHUMU Kypcamm
aHTubioTmkoTepanii (sig 0,03),
CynpoBIAHO naTtornorieto Tpas-
Hoi (sig 0,013) Ta cevoBMAINBLHOI
(sig 0,012) cucrtem.

lNocnigoBHe OogaBaHHA 03-
Hak (mogeni V, VI, VII), aki xa-
pakTepuayTb XapuyBaHHS Ai-
Ten (sig 0,263) Ta NUTHUN pe-
Xnm (sig 0,000), He 3meHLIyBa-
NO iCTOTHO PiBHSA 3HAYYLLOCTI
CcynpoBigHOoI naTonorii Ta cnag-
KOBOI JeTepMiHOBaHOCTI y Mpo-
rpecyBaHHi NMiTOreHHUX npoue-
ciB. 3HWKEHHS aiypesy, Lo Bia-
GyBanocsi BHacnigok nopyLeHb
(3MEHLUEHHS) MUTHOrO pexumy,
TaKoX BUSIBUIIOCH BUCOKO 3HaYYy-
UMM,

Cnig 3asHaunTn, WO came
CYKYMHICTb BU3HAYEHMX Y Mexax
KOXXHOI mMoAeni o3Hak CBiAYUTb
Ha KOPUCTb PU3NKY Mporpecy-
BaHHA OOMIHHUX NMITOreHHUX
NpoLeCiB Y KOHKPETHOro XBOPO-
ro. HasaBHicTb KomOiHaLUin neB-
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Tabnuuys 2

KomGiHauii Ta 3HauyLicTb OKpeMUX O3HaK,
LLIO BUABUITUCS HANOiNbLl BaroMMmMm
y nporpecyBaHHi 06MiHHUX HecpponaTin

[NporHocTnyHa moaens
OsHaka o e v v v [ w
(sig/exp B)
Bik 0,927
1,004
Cratb 0,083 | 0,167 | 0,365 | 0,161 | 0,459
0,526 | 0,589 10,687 (0,528 |0,674
PecnipaTopHa 0,316
naTonoris 0,534
B aHaMHea3i
lMoBTOpPHI Kypcu 0,004 | 0,006 | 0,004 | 0,003 |0,028]0,048]0,023
aHTubakTepianb- 12,336 8,152 |9,249 (11,770( 7,409 5,641 |7,746
Hoi Tepanii
CynpogigHa 0,010 | 0,128 | 0,234 | 0,556
anerponartonoria | 3,914 | 2,256 | 1,946 | 1,431
CynposigHa nato- 0,012 | 0,014 {0,013 | 0,09110,030|0,009
norisi TpaBHoOI 3,770 [ 3,759 | 4,174 | 3,167 | 3,938 [ 5,609
cuctemu
O3sHakn gnennasii 0,005 ({0,117 | 0,318
CMOony4YHOI TKaHNHU 3,949 12,298 | 1,817
CynpogigHa 0,024 | 0,012 | 0,003 (0,003 |0,008
naTornoris cevo- 5,790 | 7,486 |11,929(12,410|10,307
BUBIOQHOI cucTEMMU
O6TsKeHa cnagko- 0,016 | 0,025 (0,016]0,090|0,024
BiCTb (3axBOpto- 12,503|11,155|14,376( 6,850 [12,819
BaHHS CEYO0BOI
cUcTEMM)
O6TsaxeHa cnag- 0,001 (0,007 |0,003 (0,004
KOBICTb (naTo- 13,262 | 9,841 |12,475(12,254
norisi o06miHy)
MaTonoria BariT- 0,217 10,095(0,116]0,144
HOCTi y maTepi 2,555 (3,907 (3,502 3,421
HepauioHanbHe 0,263
Xap4yyBaHHS 2,021
HeapekBaTHMi 0,000/0,000|0,183
MUTHUIA PEXUM 17,519(17,511] 2,859
MopyLUEeHHst KULLIKO- 0,099
BOro GioueHo3sy 4,753
3HMXKeHHs aobo- 0,001
BOro Aiypesy 18,426
Const 0,017 | 0,018 10,491 {0,711 | 0,009]0,001]0,173
3,892 | 2,041 | 1,254 10,878 |0,295(0,265]0,173

HMX O3HaK [03BofsiE 3pobuTn
BUCHOBKM LLogo esontouii AMH,
a ypaxyBaHHS 1X 3HaYyLlOCTi —
BXWUTU HEOOXiaAHMX Kopurysarsb-
HUX 3axofiB.

Takum 4YMHOM, CBOEYACHUN
aHania 3Ha4yyuwmx o3Hak i npo-

P

rHO3yBaHHSA nepebiry 0OMiHHUX
HedponaTiii yXXe Ha nepLiomy
piBHi HagaHHA MeOW4YHOT Oo-
NOMOr1 A03BOMUTbL PO3POBUTH
afjekBaTHy iHAMBIQyanisoBaHy
TaKTUKY BEAEHHS NaLjieHTIB, YHUK-
HYTW CEPWO3HUX YCKNagHEeHb i

o b (130) 2013

)

I

3anobirT1 NnporpecyBaHHIO NaTo-
NOriYyHOro npouecy.

BucHoBKM

AHani3 TOTOXHUX KMiHiKO-
aHaMHeCTUYHMX | nabopaTopHo-
iHCTpyMeHTarnbHUX O3HaK J0BiB
CpshKeHicTb NaToisionorivyHmnx
MexaHiamiB npu gncmeTtaboniy-
HMX HedoponaTiax i cevokam' aHin
XBOpobi, Wo gae nigcraBu BBa-
>KaTu JaHi CTaHW NMocrigoBHUMM
daszaMmn 0OMiIHHMX NITOreHHUX
NOpPYLUEHb.

3a JonomMoro MeToAiB cTa-
TUCTUYHOrO aHanisy pospobne-
HO Ta nNpoaHanisoBaHO Mogerni
nporHody nepebiry aucmeTtabo-
niYHOT Hedponarii.

MepcnekTMBM noaanbLUKX
AocnimKeHb. AHani3 CyKynHoc-
Ti HaWbiNbWw 3Ha4vyywWMx O3HaK
nporpecyBaHHA 0O6MiHHMX Hed-
ponarTi 4O3BONUTL ONTUMI3yBa-
TN TaKTUKY BEeAEHHS NauieHTiB i
3anobirtTm po3BUTKY XPOHIYHOI
naTonorii HAPOK.
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2 Poccuinckas MeaunumnHCKaa akagemma nocrnegmnnioMmHoro o6pasoBaH|/|9|,

Mockea, Poccuinckas ®enepauns

YOK 616.65-006.6-06-085.849.2-089-072.1

A.T. MapTtoB' 2, [1. A. Abgynnaes?, [l. O. [xxannnoB2

3HOOCKOMUYECKUE METOObI NEYEHUA OBCTPYKTUBHBIX OCIOXXHEHUA BPAXUTEPAMNUA

1 ®edepanbHoe meduko-buonoasu4yeckoe azeHmecmeo, [opodckas kKnuHu4yeckas 6onbHuya Ne 57
Lenapmamernma 30pasooxpaHeHusi Mockebl, Mockea, Poccutickass ®edepayus,

2 Poccutickasi meduyuHckasi akademusi nocredunioMHo2o obpasoeaHusi, Mockea, Pocculickas ®e-

Oepayus

PaboTta nocesillieHa oueHKe pe3ynbTaToB MPYMEHEHNS SHOO0CKOMUYECKUX METOA0B NleYeHns y na-
LIMEHTOB C OBCTPYKTUBHBLIMU OCIOXHEHUAMY BpaxvTepanun no nNoBody paka npeacraTternbHON xerne-
3bl. B nccneposanve BknoyeH 41 naumeHT ¢ pakoM npoctatkl B ctagusax T1-T3, KOTOpbIM BbINoOHe-
Ha MHTepcTUUManeHas nyyesas Tepanus. MNpoBeaeH aHanna apdeKTUBHOCTU Pas3nnyHbIX HOO0CKONMYe-
CKUX Oonepauuii B yCIOBKSAX NTy4EBOro NopaxeHusi ypeTpbl u npocTtaTtbl. CaenaHbl BbiBOAbl 06 adhdek-
TMBHOCTM M 6€30MacHOCTM 3HAOCKOMMYECKNX METOAOB NeyeHns B NMUKBMAAUUM OBCTPYKTUBHBIX OC-
NOXHEHW BpaxmTepanum 1 O TOM, YTO MCMOMb30BaHMWE IHOOCKOMUYECKUX METOAO0B He MPUBOAMUT K
NporpeccupoBaHnio paka npoctaThl. [1py BbISBNEHUN CTPUKTYP YpeTpbl MOKasaHa BHYTPEHHSASA ypeT-
poTomus, a Npu peLnanBHOM TeveHun 3aboneBaHuns LenecoobpasHo 3aBepLUMTb onepawumio yCTaHoB-

KoWn ypeTpanbHOro CTeHTa.

KnioueBble cnoBa: pak npeacratenbHO xenesbl, GpaxuTtepanis, TpaHcypeTpasibHas pesekums
npocTaThl, ypeTparbHblii CTEHT, yPeTPOTOMUSI.

UDC 616.65-006.6-06-085.849.2-089-072.1
A. G. Martov'- 2, D. A. Abdullaev?, D. O. Dzhalilov?
ENDOSCOPIC METHODS OF OBSTRUCTIVE COMPLICATIONS TREATMENT AFTER BRACHY-

THERAPY

1 Federal Medical-Biological Agency, Moscow, the Municipal Clinical Hospital N 57 of Moscow Health
Care Department, Moscow, Russia,

2 Russian Medical Academy of Post-Graduate Education, Moscow, Russia

Actuality. Prostate cancer — is a wide-spread malignant disease, which significantly affects pa-
tients well-being, health and quality of life. The scientific work is devoted to assessing the results of
endoscopic treatment in patients with obstructive complications after brachytherapy due to prostate cancer.

Material and methods. There were 41 patients with prostate cancer T1-T3 stage, who underwent
interstitial radiation therapy (brachytherapy). All patients received a standard comprehensive clinical
and laboratory examination, beginning with the collection of complaints and medical history and phys-

ical examination.

The aim of the work was to evaluate the long-term results of endoscopic methods of treatment in
patients with obstructive complications of brachytherapy. The analysis of the effectiveness of various
endoscopic surgeries and radiation injury of urethra and prostate has been carried out.

Results. There were made conclusions about efficiency and safety of endoscopic treatment, no
obstructive complications of brachytherapy for prostate cancer were observed; there was proved the
fact that the use of endoscopic techniques did not lead to the progression of prostate cancer. In the
case of urethral strictures it is appropriate implementation of internal urethrotomy, while in case of
recurrent disease course it is advisable to complete the operation with urethral stent placement.

Key words: prostate cancer, brachytherapy, transurethral resection of prostate, urethral stent,

urethrotomy.

i e e e i, e

52 —

P

———

e SEmea T Tmaa

e

OLECRAH MELRVAHR K 9PHRN



BBegeHue

Pak npegcratenbHom xene-
3bl (PIMK) cerogHsa cunTtaeTtcs
OLHOW M3 CaMbIX CEPbE3HbIX Me-
AVLMHCKMX Npobnem cpean myx-
ckoro HaceneHus. B EBpone oH
sABnsieTcs Hanbornee pacnpocT-
pPaHEeHHbIM COMUAHBLIM pakoM,
3aboneBaemMocTb KOTOPbIM CO-
ctaBnget 214 cnyyaes Ha 1000
MY)XXYMH, onepexasa pak Nerkmx
N KonopekTarnbHbli pak. K Tomy
Xe B HacTtosuwee Bpema PIK
3aHMMaeT 2-e MecTo Cpean OH-
Konormyecknx 3abonesaHuin no
CMepPTHOCTU MY>4uH [1]. Hapsaay
C «30510TbIM» CTaH4APTOM Tepa-
NMMN NOKanuM3oBaHHbIX PoOpM
PIMX — pagukanbHoin npocTaT-
aktomuen (Pl13), B nocrneaHve
rogbl Bce Gonbliyto nonynsp-
HOCTb MoJSiyyaeT MeTon UHTep-
CTULManNbHOW fy4YyeBowr Tepanunun
— BpaxuTtepanus. MeTton OcHo-
BaH Ha BHePEHUN B TKaHb Npea-
cTaTenbHOWM Xenesbl 3aKpbITbIX
ny4eBbIX MMKPONCTOYHMKOB (4a-
we — 1125),

C Havana npumeHeHusi bpa-
XvuTepanunm 40 CEeroaHSALLHEro AHS
cooTHoweHne P19 k Gpaxute-
panuun B none3y nocriegHen He-
YKIOHHO yBenuumBaeTcs. Tak, B
CWA ¢ 1994 no 2003 rr. konu-
4yecTBO Opaxutepanuii yBenuyn-
nocb ¢ 4 go 52 Tbic. B rog. Pe-
3ynbTaTt 6paxutepanmn — 6es-
peunanBHas BbPKMBAEMOCTb OT
66 0o 95 % npu cpokax Habnto-
aeHusa 5-12 net [1-3].

HecmoTps Ha To, 4TO Bpaxu-
Tepanusa npeacTaBnsieTcs Kak
MarioMHBa3MBHbIA MeToA Nneve-
Hus PIDK, emy, kak n nobomy
MeToay NneveHus, NPUcyLLn pas-
NNYHbIE OCNOXHEHUsA. Ha ocHo-
BaHMM MHOrOLEHTPOBLIX UCCe-
AoBaHun paspabotaHa knaccu-
domKaumnsa paccTporcTB MoYenc-
nyckaHusa nocrne 6paxuTtepanuu,
KOTOpble BKMOYAOT Tpu cTene-
HW HapYLLEHWUI: nepBas CTeneHb
— 9TO paHHAA o6CTpyKTMBHAs
cumnTomaTtuka, TpebytoLasa npue-

P

Ma anbga-agpeHobnokaTopos;
BTOpas cTeneHb TpebyeT nHTep-
MUTTUPYIOLLEN KaTeTepusauuu,
npu TpeTben cTeneHn TpebyeT-
cs1 b0 onepaTUBHOE feYeHue,
nnbo, B MeHbLUEN CTeneHu, LUnc-
TOCTOMMSA U ByXMpoBaHWe ypeT-
pbl [3]. OcnoxHeHns GpaxuTtepa-
nMM TaKke pasgensioT Ha paH-
HWe 1 no3gHue. PaHHUe, BO3HU-
Katowme 0o 12 mec. nocrie one-
pauun, — 3TO MppPUTaATUBHbIE
paccTpoKrcTBa MOYEMNCNYCKaHWs,
OCTpas 3agepxka Moyencnycka-
HWA, CTPUKTYPbl ypeTpbl, NPOK-
TUT. MaTtoreHe3 paHHMUX OCMOX-
HEHW, NO HaweMy MHEHWUIo, B
OCHOBHOM OGYCNOBIIEH OTEKOM
npeacTaTenbHON Xernesbl, Nyye-
BbIM MPOCTATUTOM U ypeTPUTOM
BCneacTBue BbICOKOW [03bl 00-
NyYeHns, NPUXOASLLENCA Ha 3TU
opraHbl (go 200 'p ansa npea-
cTatenbHom xenesbl 1 120 I'p
ans ypetpsbl). Tak, yactora ocT-
POV 3aEePXKKN MOYENCnyCcKaHns
nocne Gpaxutepanuu, No AaH-
HbIM pa3HbIX aBTOPOB, NpPWU JOC-
TaTO4YHOM KonmyecTBe Habno-
JeHui coctaBnsaeT ot 500 22 %
cny4yaes [1-3]. KoHcepBaTuBHOE
neyeHune, Kak npaBuIo, OKasbl-
BaeTca aPeKTUBHbLIM, OOHAKO
NPUMEHEHNE UHTEPMUTTUPYIO-
Len kateTepmsalmMm MOYEBOro
ny3blpsi (Hepeako 3aTpyaAHUTENb-
HOW UNW OCHOXHEHHON) MOXeT
NpPUBOAUTbL K PasBUTUIO CTPUK-
TYyp nnn obnutepaunin ypeTpsbl.
B kauyecTtBe nepBon MegULMH-
CKOWM NOMOLLN B TaKUX CUTyauu-
X 60SIbHbIM OObLIYHO yCTaHaB-
NMBAOT 3NULUCTOCTOMY, KOTO-
pas, pewwas npobrnemy oTTOKa
MOYM M3 MOYEBOro ny3bips, B
CBOI oyepeb YCNOXHSET noc-
nepayouiee BOCCTaHOBNEHWE Ca-
MOCTOATENBHOIO MOYeuncnycka-
Hus. [ToMrMMOo 3TOro, UMeeT Mec-
TO TaK Ha3blBaeMbli MyCTON MO-
4YeBOW My3blpb, YTO TaKKEe yBe-
nnymMBaeT BEPOSATHOCTb pa3Bu-
TUS Ny4eBOro uucTuTta.

K no30HUM OCRNOXHEHUAM,
BO3HMKaKOLWMM no3gHee 12 mec.
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nocne Gpaxutepanunn, obbI4MHO
OTHOCAT: CKNepo3 npocTtaThl
(wenkn mo4veBoOro nysbipsl), He-
AepXXaHne Mouur, CTPUKTYpY ypeT-
pbl, FEMaTypuio, IPEKTUITbHYIO
ONCAYHKLMIO, MPOKTUT, a Takxke
OCIOXHEHNSA 3HOOCKOMUYECKOM
XUpyprum nocne 6paxmtepanuu.
Tak, Hanpumep, Hanbonee vac-
TOW NPUYNHOK CTPECCOBOrO He-
aepXaHusa Moun y 60nbHbIX noc-
ne GpaxuTepanuu psg aBTopoB
CUMTAET BbINOSTHEHHYHO C LEeNbio
nukengauum mHppasesmkanb-
HOWM OBCTPYKUUM TpaHCypeT-
panbHYyl0 peseKkuunio npeacra-
TenbHoM xenesbl [1-3].

Takum obpasom, npodunak-
TVKa U CBOEBPEMEHHAs Koppek-
LiMsi OCNIOXKHEHWIA, BO3HUKLLMX Ha
oHe NpoBefEeHNA MHTEPCTULN-
anbHOW Ny4YyeBOW Tepanuu, SB-
NATCSA BaXHbIMU hakTopamu
neyeHus 60MbHbIX JaHHOW KaTe-
ropun 1 B 3Ha4YNTENbHON CTene-
HW MOTYT yIyYLNTb Ka4eCTBO UX
Xn3Hu. BHegpeHve B knunHuye-
CKYK MpaKkTUKy COBPEMEHHbIX
9HOOCKOMNNYECKNX TEXHOMOMNM
OTKpbIBAET HOBbIE NEPCMNEKTUBBI
B Nle4eHUN NaLMEHTOB C 06CTPYK-
TMBHbIMW OCNOXHeHUsiM1 Bpa-
xutepanun PIDXK [4].

Llenb paboTbl — ougeHKka oT-
AaneHHbIX pe3ynbTaToB Npume-
HEHWNs1 9HAOCKOMUYECKNX METO-
[OB neyvyeHns y naLMeHToB ¢ 06-
CTPYKTUBHBIMU OCIOXHEHNAMM
Opaxutepanun.

MaTepMan bl 1 MeTOAbI
unccnegoBaHus

B HacTosiWwee nccnegosaHme
ObI1 BKMOYEH 41 NauMeHT B BO3-
pacte oT 59 0o 82 netc PIK B
ctragumn T1-T3, KOTOpPbIM B Nepu-
oA ¢ 2001 no 2012 rr. Ha Oase
FKYB Ne 47 MockBbl (Tenepb
KB Ne 57) npoBoamnocb 3HO0-
CKOMU4YecKoe onepaTuBHOE ne-
YyeHne no nosoay OBCTPYKTUB-
HbIX OCMNOXHEHWI NOCcne BbINom-
HeHHoON GpaxuTepanuun. Bcem
©0nbHLIM BbINOMNHANACk 6apxu-
Tepanus ¢ 1125,
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B knnHMKy No noBoay OCTpoK
3a4epPXKN MoveuncnyckaHms obl-
nn rocnuTanuManpoBaHbl 16 na-
UMeHToB (8 — ycTaHOBNEHa
BpeMeHHas TpoakapHasa anu-
uucrtoctoma), 24 — B CBA3K C
XPOHWYECKOM 3a4epXKKON MoYe-
ncnyckanms u 1 — ns-3a 6onen
B MpaBoK MOsACHU4YHOW obnac-
TN Ha POHEe NPaBOCTOPOHHErO
ypeTeporngpoHedposa. ¥ 19
OonbHbIX Nocne Gpaxutepanuu
npogosnkancsa Kypc agbloBaHT-
HOW ropmMoHoTEepanuu, y 7 fo-
NONMHUTENbHO NPOBEAEH KypcC
OUCTaHUMOHHOW Ny4yeBOW Tepa-
nmun.

Bcem nauueHTam nposoau-
nn cTaHgapTHOE KOMMIIeKCHoe
KNuHUKo-nabopaTopHoe obcre-
[A0BaHWe, HaunHaBLLeecs co cbo-
pa n n3yyeHus xanob n aHam-
He3a, oM3uKanbLHOro ocmoTpa.
JlabGopaTtopHble nccnegoBaHus
noapasymeBany KINMHUYECKUIA n
BUOXUMUYECKNIA aHaNU3 KPOBU C
onpeaeneHnemM ypoBHsi NpocTa-
Tocneyundunyeckoro aHTUreHa
(MCA), obwunii aHanna mouwn,
Koarynorpammy, a Takke noces
MOYM C onpeaeneHmem 4YyBCTBu-
TeNbHOCTU K aHTUbUoTnKam. Oc-
HOBHbLIMW MHCTPYMEHTalbHbIMU
MeTogamMmu obcrnenoBaHus Obl-
nn ynbTpasByKOBOE UccrneaoBa-
HMEe MOYEBOro ny3bips U Npo-
cTatbl, ypodrioymeTpusi, 063op-
Hasi yporpadus, BocxogsLlas v
MUKLMOHHAA LUucToypeTporpa-
dus. B oTaenbHbIX cnyvasix Bbl-
MONHANN 3KCKPETOPHYIO yporpa-
U0, MarHUTHO-PE30HAHCHYHO TO-
Morpacouo OpraHoB Marnoro Tasa,
ANHaAMUYEeCKyo HepoCLMHTU-
rpadouto. MNMokasartens MNCA noc-
ne npoBefdeHHon GpaxuTepanum
Bapbuposan ot 0,02 oo 1,2 Hr/mn,
obbem npegcraTensbHON Xenesbl
cocTasngn ot 23 go 87 cms.

bonbwyt yactb onepaTtms-
HbIX BMeLlaTeNbCTB NPOBOANN
noA anuaypanbHOW aHecTe3nen
(36 naumeHTOB), B OCTanbHbIX

a

6

Puc. 1. YpeTtporpammsl 6onbHoro C., 68 net: a — 3 mec. nocne bpa-
XUTepanum, XpoHn4yeckas 3agepkka MovencnyckaHusi; 6 — ycTaHOBIEH

npoctatuveckunin cteHT “Memokath”

MeToLoM Bbibopa Obin sHAoTpa-
XearnbHbl HAPKO3.

Mo noBoay OCTPOW N XPOHU-
YeCKOoM 3a4epPXKKN MoYencnycka-
HUSA, BO3HUKLLEN Ha 9-58-e cyT-
Kn nocne Gpaxutepanun, 8 na-
UMEeHTaM BbIMOSTHANN 3HOO0MNPO-
Te3npoBaHue npoctathbl (puc. 1).
Bbinn ycraHosnenbl 3 6Guopac-
TBOPUMbIX U 5 MeTannmyeckux
NnpocTaTUYecKknx cTeHToB. B no-
crnegyrouwem vyepes 7—-11 mec.
nv Bcem Obina BbINOMIHEHA
TpaHcypeTpanbHas pe3ekuus
(TYP) npoctaTtbl nocrne ynane-
HWS1 NPOCTATUYECKOro CTeHTa.

BHyTpeHHsIa ypeTpoToMns unm
pekaHanu3auusa ypeTpbl o no-
BOAY €e CTPUKTYpbl Unn obnute-
pauun, BO3HUKLLEN Ha 3—32-1
Mecsy nocre 6paxutepanuu,

a

BbiNOfiHEHA 14 nayueHTam,
3 BHYTPEHHSS ypeTpOTOMUS Bbl-
nonHsanacek ABaxabl, 1 — TpUX-
abl. B 5 cnyyaax onepauus 3a-
Beplanacb yCTaHOBKOW ypeT-
panbHoro aHgonpoTesa (puc. 2)
1 B 7 HabnogeHnaX BHYTPEHHSAS
ypeTpoToMus coyeTanach C UH-
umauer unn TYP npocTaTbl.

Uepes 8—72 mec. nocne 6pa-
xutepanun 18 nauymeHTam Bbl-
nonHeHa TYP (MHUm3mna) npoc-
TaTbl B CBA3W C XPOHNYECKOW 3a-
OEepXKOW MoO4YeucnyckaHus:
2 BOSIbHBbIM 3TO BbINOJSIHEHO
OBaxapl, a'y 5 coyeTanocs ¢ yuc-
TOSNIMTOTPUNCHUEN.

Y nauymeHTa Cc NpaBoOCTO-
POHHUM ypeTeporugpoHedpo-
30M, OOYCIOBIIEHHbIM nyye-
BOW CTPUKTYPOW TepMUHAmNbLHO-

6

Puc. 2. YpeTporpammsbl 6onbHoro I., 72 roga: a — 1 rog nocne 6paxu-

crnyvasx, yunTblBasi Bblpa)KeH-
Hble U3MEHEHUs1 NMO3BOHOYHMKA,

Tepanuu, obnuTepaunst ypetpbl; 6 — BbINOMHEHA pekaHanuaauust bynb-
603HOro otaena ypeTpbl C ycTaHOBKOW aHAonpoTe3a Porges Urospiral 3
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ro otaena m KaMHeM HWXHEWN
TpeTn NPaBoOro MOYEeTOYHUKA,
pasBuBLLENCA Yepes 7 neT noc-
ne 6paxuTtepanuu B pesynbTate
ype3mepHO 6nM3Koro pacnono-
XEHUSA K yCTbl0 MMMNaHTupye-
MbIX PaMOaKTUBHbIX 3€PEH, Bbl-
nonHeHa TYP MOYETOYHUKOBOrO
YCTbsl C 3HOOYpEeTEPOTOMUEN,
YPEeTepOnMTO3KCTPaKLMEN 1 yaa-
NEeHneM paanoaKTUBHBIX 3EPEH.

KoHTponbHoe obcnenoBaHme
ObINI0 NpoBEaEHO BCEM NaLMEH-
Tam cnycTta 3—12 mec. nocne
9HOOCKOMNMYECKOro fieyeHnsa u
BKNtovano B cebs cbop xanob
no wkane IPSS/QoL, ypodnoy-
MeTputo, onpeaeneHne obbema
OCTaTOYHOM MOYM N KOHTPOISb
MCA.

PesynbTaTtbl nccnepgoBaHus
M ux obcyxpgeHune

Bpems onepaumu coctaBumno
oT1 20 go 55 muH. Bce onepauum
npownu 6e3 ocnoxHeHun. Cpo-
KM rocnutanusaumm coctaBumim
oT 3 o 10 cyT., CPOKM KOHT-
pornbHOro obcrnegoBaHnst — OT
1 po 11 ner.

PaHHMI nocrneonepaLoHHbIN
nepuod y 6onblwmnHcTBa 60rb-
HbIX NpoTeKan rrnagko, BCEM BOC-
CTaHOBJIEHO CaMOCTOSATENbHOE
mMoueuncrnyckaHue. Jlnwb y ogHo-
ro nayueHTa Ha 2-e CyTKuM noc-
ne TYP npoctaTbl BO3HUK OCTPbIV
ANMANONMUAT, KyNMPOBAHHbIA KOH-
cepBaTMBHbIMY MEPOMNPUATUSMM.
B nosgHem nocneonepauyoHHOM
nepuoge y 2 60nbHbIX OTMeYeHa
OCTpasi 3agepkka Mmoyeuncrnycka-
HWUS, BbI3BaHHAs MUrpaumen sH-
ponpoTesa, notpeboBasLuas ero
peno3vyun; 2 naymeHtam co
CKIepOo30M LUEVKN MOYEBOrO My-
3blpd, BO3HUKWKUM nocne TYP
npocTaThl, BbINOSIHEHA Nasep-
Has WMHUM3UA LLENKN MOYEBOro
ny3bIps C ANUTENbHBIM MONOXM-
TenbHbIM adcpekTom. Y 4 6onb-
HbIX C Ny4YeBbIMU CTPUKTYpPaMU U
obnutepaymamMm ypeTpbl nocne
Gpaxutepannun BO3HUKANW Mo-
BTOpHble peunaunebl 3abonesa-

P

HWS NOCNe HeOQHOKPaTHOro 3H-
OOCKOMUYECKOro neyeHuns —
BCEM NauMeHTaM yCTaHOBMEHbI
pasnu4yHble MoanduKauum ypeT-
panbHbIX 3HAONPOTE30B Ha ANn-
TernbHoe BpemsA (8—27 wmec.).
Mocne yganeHus aHgonpoTe-
30B peuuanBOB CTPUKTYP YpeT-
pbl He oTMeYanu. Y 2 naumeH-
TOB nocne nukemgayum o6-
CTPYKTUBHOM CUMMTOMATUKN CO-
XpaHanocb CTPEeCccoBOe Heaep-
XaHne mouun.

Bo Bcex cny4asgx Hamum He
ObIN10 OTMEYEHO NPOrpeccun oc-
HOBHOro 3aboneBaHus, Takxke
He 3aperMcTpMpoBaHO 3Ha4YMMO-
ro nsameHenus NCA kposu. Ypo-
AnHaMuyeckme nokasaTtenu noc-
ne TpaHcypeTpanbHbIX onepa-
unn GbiNn XapakTepHbl Ans He-
OBGCTPYKTUBHOrO TMna MoYeuc-
NMyCcKaHUsa Npuv OTCYTCTBMM 3Ha-
4yumoro obbLema oCcTaToO4HON MO-
yun, nokasartenu IPSS/QolL co-
ctaBunu 12,1/3,1. Y 6onbHOro
nocrne 3HAOYpeTepoToOMUn Npwu
KOHTpONbHOM o06cnegoBaHum
yepe3 12 n 48 mec. gaHHbIX O
HapyLUEeHUN OTTOKa MOYM He Bbl-
SIBNEHO.

Bcem naymeHTam ¢ oCTpoli
3aJ€epXKKON MOYencrnyckaHus B
paHHME CPOKM nocre GpaxuTe-
panuu npu Heygaye KOHcepBa-
TMBHOW Tepanumn n UHTEPMUTTU-
pyloLien kaTetTepmsaunmn Mol C
yCcnexomMm NpuMeHUnn 3HOonpo-
Te3upoBaHue npocTaTtbl. Pesek-
LUMOHHBIX U MHLUM3MOHHbIX One-
paTUBHbIX BMELLATENbCTB HE Bbl-
NMONHANN CO3HATENbHO, NPUHU-
Masi BO BHUMaHue, 4To:

1) no6asa obnyyeHHas paHa
Noxo 3aXKUBAET;

2) Npu pesekumn, UHUN3UN 1
Koarynsaumm ewe 6onblue Hapy-
LaeTca KpoBOCHabXeHne Tka-
HeW, 4TO 3HAYMMO yBenmynBaeT
noTeHLManbHy ONacHOCTb OC-
NOXXHEHW;

3) BMeCTe ¢ yaaneHuem Tka-
Hen yaangiTca U pagnoakTue-
Hble 3epHa, YTO CHMXKaeT apek-
TMBHOCTb MeTOAa.
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TexHuyeckon ocobeHHOC-
TbIO PEe3eKUMOHHbIX onepauui
B No3gHue cpoku nocne 6paxu-
Tepanuu, Korga gencreve pa-
AVOAaKTMBHbIX 3epeH npekpatla-
eTcqa (He meHee 68 mec.), cTa-
N0 OTCYTCTBUE YPE3MEPHOrO pa-
AvKanuama BO Bpems BMella-
TenscTtBa. bonbWMHCTBO onepa-
LI BbINONHEHo B o6beme «nan-
nnaTtusHon TYP» ¢ yoaneHuem
«cpefHen gonuy 1 Wwaasawmm
yAaneHvem anukanbHbIX TKaHewn
AN npodunakTuku nocneore-
PaLMOHHOIo HeepXaHNs MoYMK.
Mo aTnm Xe npuynHam u Ans
YMEHbLUEHMS nocreonepaumoH-
HOW OMU3YPUN Mbl NPUMEHSNN
MWUHUMAaIbHYIO KOarynsauumio Tka-
Hen.

BbiBogbl

OHOoCKonNMyeckne mMeToAabl
neveHus aBnaTca apdekTuB-
HbIMW 1 6e30nacHbIMU B NINKBU-
Aaunn ob6CTPYKTUBHBIX OCHOX-
HeHWn BpaxmTepanum paka npoc-
TaTbl. icnonb3oBaHne aHAO-
CKOMUYECKNX METOO0B He npu-
BOOUT K MPOrpeccrMpoBaHunio pa-
Ka npoctaTbl. bpaxutepanus
AOIMKHA C OCTOPOXHOCTbIO Bbl-
NONHATLCA NayMeHTam, NUMmeto-
MM HEeOOCTPYKTUBHYIO afeHo-
My npegctaTesibHOW Xenesbl,
pasmepamu cBbille 60 cm3. B
crny4vae BbISIBNEHUS CTPUKTYpbI
ypeTpbl (B Ka4yecTBe MPUYUHBbI
3a0EPXKKN MOYEUCNYCKaHNS) Lie-
necoobpasHo BbINOMHEHNE BHYT-
PEeHHeNr ypeTpoToMumn, a npu pe-
LUMOMBHOM TevyeHun 3abornesa-
HMS LenecoobpasHo 3aBepLUNTb
onepawuo yCTaHOBKOW ypeT-
panbHOro CTeHTA.

JIMTEPATYPA

1. Mameeee b. 1. KnuHnyeckas
OoHkoyponorus. Pak npegcratenbHon
xenesbl / b. 1. MaTtBeeB. — M. : ABB-
npecc, 2011. — C. 495-561.

2. ®akmopbi NPOrHo3a OCNOXHEHUN
Opaxutepanuu npu KOMMIEKCHOM Iie-
YeHUW paka npeacraTenbHON Xenesbl
/ A. A. KoctuH, A. B. Cemun, A. [. Kan-
pvH, A. . Lbibynbckuii // AHgponorus

55



W reHuTanoHas xupypruga. — 2010. —
Ne 2. — C. 33-38.

3. Stone N. N. Complications Fol-
lowing Permanent Prostate Brachyther-
apy / N. N. Stone, R. G. Stock // Eur
Urol. — 2002. — Vol. 41. — P. 427-433.

4. Mapmos A. I. QHgockonuyeckme
MeToabl fleyeHnsi 06CTPYKTUBHBIX OC-
NoXxHeHui 6paxutepanuun / A. I'. Map-
ToB, A. B. CuBkos, B. H. OwenkoB
/I 2-A Poccumnckuin KoHrpecc no aHAao-
YPOIornm v HoBbIM TeXHonorusam. — M.,
2010. — C. 63-64.

i e e e i, e

REFERENCES

1. Matveev B.P. Klinicheskaya onk-
ourologiya. Rak predstatel’noy zhelezy
[Clinical oncourology. Prostate cancer].
Moscow, ABV-press, 2011, p. 495-
561.

2. Kostin A.A., Syomin A.V., Kaprin
A.D., Tsybulskiy A.D. Predictors of
complications of brachytherapy in the
complex treatment of prostate cancer.
Andrologiya i genitalnaya hirurgiya
2010; 2: 33-38.

——

e

3. Stone N.N., Stock R.G. Compli-
cations Following Permanent Prostate
Brachytherapy. Eur Urol. 2002; 41:
427-433.

4. Martov A.G., Sivkov A.V., Osh-
chepkov V.N. Endoscopic treatment of
obstructive complications of brachithe-
rapy. Sbornik statey Il Rossiyskogo
Kongressa po endourologii | novym
tekhnologiyam (Proceedings of the Se-
cond Russian Congress of endourolo-
gy and new technologies). Moscow,
2010, p. 63-64.

lMocmynuna 6.06.2013

OLECRAH MELRVAHR K 9PHRN



Exonoris

YOK 581.9(477):911.2(477):616-022.854

B. B. PopiHkoBa

OCOBJIUBOCTI NANIHALUII OEPEB,
LLIO MAIOTb ANIEPFEHHUU NMUNOK, Y MICTAX
NICOCTEMNOBOI TA CTENOBOI 30H YKPAIHU

BiHHMLUBKMI HauioOHanNbHUA MeanYHNA yHiBepcuTeT, BiHHMUS, YKpaiHa

YOK 581.9(477):911.2(477):616-022.854

B. B. PoguHkoBa

OCOBEHHOCTU NANMUHALUMMN OEPEBLEB, MMEIOLLUMUX ANNEPTEHHYIO MblNbUY, B IO-
POOAX NNECOCTEMHOM U CTEMHOW 30H YKPAUHbI

BuHHuukuli HayuoHarsnbHbIl MeOUUUHCKUU yHUsepcumem, BuHHuya, YkpauHa

CTtaTbsa NocBsilLeHa Bonpocy KOHTPONs B YKpavHe pacnpoCcTpaHeHus Nbifblbl AEPEBLEB C annep-
reHHbIMW CBOMCTBaMMU. I/Iccne/qoaaHme ObINo BbIMOMHEHO BOJIIOMETPUYECKMM METOAOM B BVIHHVIU'e, Mon-
TaBe, [loHeuke, OHenponeTpoBcke, Ogecce n Cumdeponone ¢ mapta no oktabpe 2010 r. Hamsbic-
Las MHTEHCMBHOCTb ManuHaumu permctpypoBanach ans 6epesbl. Cpean Apyrux BaXkHbIX NpOAyLEeH-
TOB NMblJibLbl Oblnun onbxa, ,Cl,y6 n rpa6. Bbicokasi nannHaunoHHaA akTUBHOCTb 3apernctpupoBsaHa and
TONonA, WenkoBuubl, KneHa, ACeHA, BA3a U rpeukoro opexa, nbifibla KOTOPbIX NPOABNAET MeHbLUYIo
annepreHHocTb.

B YkpaunHe MoxeT HabnogaTbCa CeHCbunuaauns K noifble AepeBbEB B MEPUO C TPETbEN AeKa-
Abl MapTa Mo BTOpYylo Aekaay mas. Hanbonbluas akTMBHOCTL AepeBbeB Mo BbIGPOCY MbiNbLbl HAbM0-
JaeTcsa BO BTOpoK Aekage anpens. [Ans apdeKkTUBHOIO KOHTPOIS 3a CMMNTOMamMu NonnHo3a Heob-
XOAMMO MOCTOSIHHOE NPOBEAEHME a3pOonanuHONOrMyeckux UccrneoBaHUi.

KnroyeBble cnoBa: NonnvHo3, nbifbla AepeBbeB, NpodunakTmka annepruu.

UDC 581.9(477):911.2(477):616-022.854

V. V. Rodinkova

POLLINATION CHARACTER OF TREES CAUSING A POLLEN-RELATED ALLERGY IN
THE CITIES OF THE FOREST-STEPPE AND STEPPE ZONES OF UKRAINE

The Vinnitsa National Medical University, Vinnitsa, Ukraine

Background. Arboreal pollen is the first hay fever causing agent appearing in the air after winter
dormancy. It may provoke both physical and psychological discomfort in sensitive patients. To pre-
vent the onset of these symptoms and feelings the aim of our study was a determination of the quali-
tative and quantitative characteristics of aeroallergenic trees pollination in densely populated cities of
central, southern and eastern Ukraine.

Methods. The study was carried out in six cities of forest-steppe and steppe zones of Ukraine
including Vinnitsa, Poltava, Odessa, Donetsk, Simferopol and Dnepropetrovsk. Pollen count was ob-
tained at Vinnitsa National Pirogov Memorial Medical University by the Aerobiology Research Group.
Study was held on a daily basis during the period from the March, 2010 until October, 2010 by mean
of the standard volumetric methods using Burkard spore traps. The installations were placed on the
roofs of hospitals in certain cities at the relative height of about 20 meters. The volumetric aeropaly-
nological research was done for Odessa, Poltava, Dnipropetrovsk, Donetsk and Simpheropol at first.
The study was conducted in association with the European Aeroallergen Network (EAN). The EAN
tools were used for statistical processing of the obtained data.

Results and further elaboration. The highest intensity of pollination was seen for birch in differ-
ent cities. Pollen of alder, oak and hornbeam was seen among other important allergenic categories.
High levels of pollination were registered for poplar, mulberry, mapple, ash, elm and walnut. Their
pollen is considered to be the less allergenic. Patients sensitive to the arboreal pollen can reveal the
hay fever symptoms from the third ten-day-period of March till the second ten-day period of May. The
highest levels of trees pollination are seen in the second ten-day period of April in most cities involved
in study. Effective hay fever control requires the constant aeropalynological observation.

Key words: hay fever, tree pollen, allergy control.

Munok gepeB — BaxnunBuUmn
KOMMOHEHT MOBITPSHOro aepo-
3onto. BiH 3paTHUI BukNnkaTtu
anepriyHi CMMNTOMU y ceHCuBIni-
30BaHUX OCi0 Ha moyaTKy Ce30-

P

HY NUIKYBaHHS pocrvH [6]. Tomy
3HaHHA CrekTpa aepoarnepreH-
HOro NWUIKY Ta TEPMIHIB Oro na-
niHauii B OKpemMux perioHax no-
nerwye giarHOCTUKy Ta npodoi-
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NakTUKy CE30HHOI aneprii cepen
HaceneHHs. OgHak B YKpaiHi, ae
aepocrnoCcTepeXeHHs 3a MUIKom
cnopaguMyHo npoBogunocs y
30-Ti pokM Ta 34IACHIOETLCS Ha
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GinbLU-MeHL NOCTIiVHIA OCHOBI 3
90-x pOKiB MWHYMOro cTopiyys
[4], poci He 3’acoBaHui naniHo-
NOrivYHMI cKnag NoBITPSIHOMO KOH-
TEHTY, 30KpeMma, YycCix MicT 06-
nacHoro nignopsiakyBaHH4. To-
My Byab-5Ki AaHi, OTPUMaHIi Y LibO-
MY HanpPsIMKy 3 MOXIMBICTIO €KC-
Tpanonauil Ha cycigHi TepuTopii,
€ KOPUCHUMU Loa0 npodoinakTu-
KM NONiHO3Y, KiNbKiCTb XBOPUX Ha
AKMN B YKpalHi BU3HAHa HaMu-
Ginbwoto B €sponi [3].
OckinbKkn NnNok came gepes
3’ABNSAETLCS Yy NOBITPI Nicnsa ne-
pio4y 3MMOBOrO CMOKOIO, BiH BU-
Knukae nepLi CUMNTOMW CE30H-
HOI anepril y HaceneHHs, NpoBo-
KyHoum K (PisUYHKUI, TaK i ncmnxo-
noriyHnn gnckomapopr [7].
MeToro poboT MM BU3HAYM-
1NN BUBYEHHSI SKICHOrO Ta KifbKic-
HOro CKfagy aepoarepreHHoro
MUKy gepeB y AesKNX ryctoHa-
ceneHnx Mictax LeHTpasbHol, nis-
AEeHHOI Ta cxigHol Ykpainm ang
npodinakTUkn HacTaHHS LUxX
CUMMTOMIB i Big4yTTiB.

MaTepianu Ta meToau
OocnigXXeHHsA

JocnigpxeHHa npoBoannocs y
OBOX MicTax nicocteny — y Bin-
HuUi Ta lNMonTasi, a TakoX y Yo-
TUPBLOX MICTax CTEMNOBOI 30HN —
[oHeLbKy, [HINpONeTpoBCbKY,
Opeci ta Cimdepononi — 3
1 6epesHs no 15 xoBTHs 2010 p.
BubGip nNyHKTIB CNOCTEPEXKEHHS
6yB 3ymoBneHuii nepenbadysa-
HOIO nepepn AOoChiAXKEeHHSM iMo-
BipHOIO Pi3HOMAHITHICTIO NUITKO-
BOro CneKkTpa y MicTax Lux gBOX
30H, SKi NOKpMBaOTb BiNbLICTb
TepuTopil cyyacHol Ykpainu [5].
Po6oTta 6yna BukoHaHa y nabo-
paTopii aepoanepreHHnx MeTo-
AaiB gocnigXeHHs BiHHUUBKOrO
HaLioHanbHOro MeAUYHOro YHi-
BepcuteTy y 2010 p. Bigbip 3pas-
KiB NOBITPSA NPOBOAMBCS CTaH4a-
PTHUM BOSNIIOMETPUYHUM METO-
AOM 3a gornomorot npobosia-
OipHuKiB ygapHoro Tuny «byp-
kapa» (Burkard trap) y uinogo-

i e e e i, e

6oBOMY peXUMI. Y KOXKHOMY MiC-
Ti npynag 6yB ycTaHOBMNEHUIN Ha
Aaxy MeBHOro NikyBasrbHOro 3a-
Knagy BignoBigHO 4O BMMOr €B-
ponencbkoro aepobionoridyHoro
ToBapucTtea [9] npnubnunsHo Ha
BucoTi 20 M. Y BCiX NyHKTax crno-
cTepexeHHsa Byno BigibpaHo no
34 WOTMXKHEBNX 3pasKiB MOBIT-
ps. KoxeH i3 3paskiB 6yB nogi-
NEeHWI Ha 7 0gHaKoBUX doparmMeH-
TiB, Wo Bignosiganu 1 gobi cno-
CTEpPEXEHHS, Ta npoaHarnisoBa-
HWI Nig CBITNIOBUM MiKPOCKOMNOM
3i 36inbweHHaAM y 400 paasis.
laeHTUdikaliga NunKosmux 3epeH
(n. 3.) npoBogunacs 3a nporpa-
moto Pollen Identification Key
[11] ®paHUy3bKOi HaLioHanbHOI
Mepexi aepobionoriyHOro MoHi-
TopuHry (RNSA) Ta 3a atnacom
nunky €BponencbKOl YacTUHN
CPCP [1]. ocnigXeHHsa Bosto-
MEeTPU4YHMM METOA4OM NPOBOAM-
nocsa gns Opecwn, [JoHeubka,
[OHinponeTpoBckbka, MNMNonTtaeu Ta
Cimdeponons BnepLue.

Ona ctatnctnyHoi o6pobkun
AaHWX LWOAO NUIKYBaHHSA OKpe-
MWUX ManiHONoriYHMX rpyn poc-
NIVH BUKOPUCTOBYBAIN NMOTY>KHOC-
Ti €Bponencbkoi aepoanepreH-
Hoi mepexi (EAN), nobygosaHi
Ha 6asi nporpamHoOro naketa
SPSS [8]. 3a ponomoroto EAN
BM3HaYanm novaTtok i 3akiH4yeH-
HSA Ce30Hy NaniHauil poCnuH, cy-
My 3iBpaHuMX M. 3., 3HA4YEHHS nNi-
KOBMX KOHLEHTpAaLin Ta Ix nepio-
AN3auito ONsi KOKHOTO TaKCOHY.
TpuBanicTb naniHauinHoro ne-
piooy BM3Hayanacy 3a npasu-
nom 95 %: ce3oH NUIKyBaHHS
POCINHM NOYNHAETBCS TOrO AHS,
KONW KiNbKIiCTb 11 AWKy Yy NOBITPI
ctaHoBuTb 1 % BiA 3aranbHoI Cy-
MU 3ibpaHMX yNpOaOBXK POKY M. 3.
3akiH4EHHSIM CE30HY BBaXKaETHCS
O€EHb, KOINK KiNbKiCTb 3i0paHoro 3a
ce30H nunky gocarae 95 %. MNikom
MUINKYBaHHS BBaXKaETbCH HalBU-
LLle 3HAYEHHS KOHLeHTpauil n. 3.
y KybomeTpi noBiTps, 3adikcosa-
He Ons onucyBaHol NaniHOMoriy-
HOT KaTeropil MPOTAroM CE30HY.
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Pe3ynbTatu gocnigkeHHs
Ta iX 06roBopeHHA

HocnigxeHHam Oyno BcTa-
HOBJIEHO, WO A0 AECATKU Hal-
MacoBILUNX NpeacTaBHUKIB ap-
BopeanbHOi naniHodnopun y ne-
peBaxHin BinbLIOCTi MICT BXOAU-
K Taki BigoMi aepoanepreHu, gk
Binbxa (Alnus), 6epesa (Betula),
ay6 (Quercus), rpab (Carpinus).
Tonons (Populus) 3Haxoaunacs
Ha 1-3-1 No3unuisax 3a iHTEHCUB-
HiCTIO nunkonpoaykuii cepen
nepes., kpim Cimdeponons, ae
BOHa Gyna yeTBepTotO (Tabn. 1).
BTim, gk i n. 3. cocHu (Pinus), Wwo
TaKoX BXxoamna 4o AeCATKN Han-
IHTEHCUBHILLMX NUNKONpoayLeH-
TiB Yy MicTax YKpaiHu, n. 3. Tono-
ni He XapaKTepu3ylTbCA 3Hau-
Hoto anepreHHicTio [10]. Hawi
nonepegHi AOCMIOKEHHS TaKoX
nokasanu, Lo MaroanepreHH1v
B YKpaiHi € nnnok knewna (Acer),
Bepbu (Salix), B’aza (Ulmus),
aceHs (Fraxinus). lNesHoto anep-
FEHHICTIO XapaKkTepuayTbcs
M. 3. BOSIOCLKOro ropixa (Juglans),
WO Tpanngasca B aeponaniHo-
CMEeKTPi KOXKHOro Micta. A Takui
3BMYHMIA Yy €Bponi NOBITPAHWUIM
anepreH, gk n. 3. niwmHun (Cory-
lus), yBiNLLIOB JO CNMUCKY HalriMa-
COBILUMX MUNKONPOAYLEHTIB Nn-
we y BiHHuui 1 Opeci. HaTo-
MICTb NUMoK WoBkosuLi (Morus),
OOCHIoKEHHS anepreHHOCTi KO-
ro B YKpaiHi TpuBatoTb [2], Tpan-
nsecs B apbopeanbHomy na-
niHocnekTpi Tpbox MicT: MNMonTa-
BK, [HinponeTtpoBcbka Ta Cim-
deponons (ame. Tabn. 1).

[No3ask NUnokK He ycix gepe-
B’SSHUCTUX POCIINH, SKi XapakTte-
pu3yBanmncb iHTEHCUBHOI Nani-
Hauji€elo y MYHKTax CnOCTEpPeXeH-
HS, € anepreHHUM, po3rngaHemMo
XapakTepuUCTUKN naniHauinHmx
nepiogis pocnuH i3 4oBeaeHO
aneprexHHicTIo N. 3., 4O SKMUX Ha-
nexaTtb Binbxa, 6epesa, oyo i
rpab.

Pesynbtatn ctatucTuyHoI 06-
pOGKM AaHMX nokasanu, Wwo Haw-
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OcHOBHI NUNKonpoayUeHTU aepeB’AHUCTOI thriopum
y AocnigxyBaHux mictax YkpaiHm, 2010 p.

Tabnuys 1

BiHHUUS MonTaBa [HinponeTpoBChbk [loHeLbk Ogpeca Cimchepononb
Aeponanito- |.Z s | Aeponanio- |.Z *s| Aeponanito- | . *s | AeponaniHo- | .2 *s | AeponaniHo- | .= % | Aeponanito- | .2’
. o s . o s . o s . o s . o s . o s
noriyHa = noriyHa = >| noriyHa = | JorivHa | 5 |  morivHa =3 noriyHa =3
i — I o . I o .— i o .— i o ._ i o .
kaTeropis oig 5 kaTeropis < kaTeropis <% kaTeropis <7 kaTeropis o5 kaTeropis <5
Bepesa 24 |Bepesa 28 |Tonons 4 |Bepesa 23 |Tonons 11 |Bonocbkuii ropix| 3
(Betula spp.) (Betula spp.) (Populus alba) (Betula spp.) (P. tremula + (Juglans regia)
P. alba)
Binbxa 12 |0y6 6 |bepesa 2 |Tonons 16 |bepesa 8 |AceH 2
(Alnus spp.) (Quercus spp.) (Betula spp.) (P. tremula + (Betula spp.) (Fraxinus spp.)
P. alba)
Tonona (P. tre-| 3 |Tonons (P.tre-| 6 |WoBkoBuus 2 |Bss 5 |Bonocbkuit 2 |Bepesa 2
mula + P. alba) mula + P. alba) (Morus spp.) (Ulmus spp.) ropix (Betula spp.)
(Juglans regia)
fceH 3 |Binbxa 5 |KneH 1 |AceH 2 |Bss 1 |Oy6 2
(Fraxinus spp.) (Alnus spp.) (Acer spp.) (Fraxinus spp.) (Ulmus spp.) (Quercus spp.)
lpab 3suyvaii- 3 |Bss 3 |AceH 1 |Bonocbkuit 2 |lpab 1 |Tonons (P. tre- 1
Hui (Carpinus (Ulmus spp.) (Fraxinus spp.) ropix (Jug- (Carpinus) mula + P. alba)
betulus) lans regia)
CocHa 2 |CocHa 3 |Oy6 1 |Oy6 2 |AceH 1 |WoskoBuus 1
(Pinus spp.) (Pinus spp.) (Quercus spp.) (Quercus spp.) (Fraxinus spp.) (Morus spp.)
Bonocbkuin 2 |Acen 3 |CocHa 1 |lpab 1 |Binbxa 1 |CocHa (Pinus 1
ropix (Fraxinus spp.) (Pinus spp.) (Carpinus) (Alnus spp.) spp.)
(Juglans regia)
KneH 1 |Bepba 1 |Bs3 1 |Binbxa 1 |CocHa 1 |MnataH 1
(Acer spp.) (Salix spp.) (Ulmus spp.) (Alnus spp.) (Pinus spp.) (Platanus)
JlimHa 1 |WoBkoBuus 1 |Bonocbkuii <1 |CocHa 1 |Oy6 <1 |Knen 1
(Corylus (Morus spp.) ropix (Pinus spp.) (Quercus spp.) (Acer spp.)
avellana) (Juglans regia)
B'sas 1 |Po3oupiTi, ge- 1 |Binbxa <1 |Bepba 1 |OnuBa <1 |Kunapucosi 1
(Ulmus spp.) peB’'aHucTi (Ro- (Alnus spp.) (Salix spp.) (Olea) (Cupressaceae)
saceae, arbor.)
[ly6 1 |Bonocbkuin 1 |pab <1 |Po3oupgiTi, <1 |NMiwmHa <1
(Quercus spp.) ropix (Carpinus) AEpeB’SHNCTI (Corylus)
(Juglans regia) (Rosaceae,
arbor.)

lMpumimka. * — Ma€eTbCA Ha yBa3i YacTka NUIKy NeBHOI aeponaniHOMOoriYyHOI KaTeropii Big 3aranbHoi KiNbKOCTI M. 3. YCiX
aeponaniHonoriYHnx Kkateropiv, 3ibpaHunx 3a pik y neBHOMY MicCTi.

GinbLle NUMKy BCIX ONUCYBaHUX
pogais 6yno 3ibpaHo y micTax ni-
COCTENOBOI 30HM Yy BiHHMUI Ta
MonTtagi. bByno BusBMNeHo, LWoO
aepeBa 3a3Bunyan MarTb Bia-
HOCHO KOPOTKMWIA Ce30H, Nia 4Yac
SIKOro BOHM BMKMOAIOTb MUMOK B
aTtmocdepy, — Big MiHiManbHO
BM3Ha4eHnx 9 AHiB (sk onsa ayba
y MonTagi) o HanWTpmaniwmnx
45-47 pHiB (9K gn4a rpaba vy
[HinponeTpoBCbKy Ta ans ayda
y Cimcbepononi).

[MOpiBHAHHA MacWMBHOCTI na-
niHauii 03HayYeHUX Bulle popais
POCANH BUABUNO, LLO HANIHTEH-
CUBHILLIE MWIOK Y NOBITPSA YKpai-
HM NpogyKyBana 6epesa. 3aranb-

Ha yacTka ii n. 3. cepeq onu-
CYBaHUX TaAKCOHIB CTaHOBMNa
68 %. 3a Heto i3 BHeckom y 18 %
ilna Binbxa. 3aranbHa yacTka
ay6a carana 10 %. Npab Gy
npencrtaBneHnn HammeHw Yn-

cenbHO dopakLieto NUIKy: yCbo-
ro 4 % Big 3aranbHOPIYHOI Kifnb-
KOCTi M. 3. Aepes, 3ibpaHoi 2010 p.
B YKpaiHi (Tabn. 2).

TpuBanictb ce3oHy NUIKyBaH-
HA OepeB., sIK npaBuno, obep-

Tabnuys 2

XapaKkTepucTUKK Ce30HIB naniHauii
npeacTaBHUKIB AepeB’stHUCTOI chropu B YkpaiHi, 2010 p.

o b (130) 2013

Mpen- n. s. Cepep-
CTaBHWK |y micTax cno- TepMmiHn . Mepiog 3akinuenns |H9 TPY-
aepo- CTEpPEXEHHS! noyartky MIKOBMX KOH- CE30HY BanicTb
naniHo- CE30HY LeHTpaLin Ce30Hy,
chriopw Cyma | % OHi
Binbxa 7704,0 [ 18 | 9.03-24.03 | 25.03-13.04 | 5.04-21.04 31
Bepesa |29 592,0( 68 |18.03—-15.04 | 16.04—27.04 | 1.05-12.05 23
pab 1819,0 | 4 [10.03—-17.04 | 25.03-21.04 | 28.04—-11.05| 31
Oy6 4182,0 | 10 | 11.04-1.05 | 25.04-18.05 [ 10.05-19.05 24
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HEHO KOPEesoe 3 NOro iHTEHCUB-
HicTio. Lo kopoTwum € npomi-
XOK 4acy, 3a KU ineHTUIky-
etbea Big 1 0o 95 % n. 3. onu-
CyBaHOro npeacrtaBHuKa apbo-
peanbHOT aeponaniHognopu y
NoBIiTpi, TO IHTEHCUBHILLIA KOro
naniHayiqa. Tak, 3rigHo 3 gaHuMmm
Tabn. 2, HANKOPOTLUNIA cepeaHin
NoKa3HWK TPUBaroCTi CE30HY —
23 gHi — mana 6Gepesa, WO
obepHeHO kopentoe 3 Hanbinb-
LLIOK IHTEHCUBHICTIO Ti naniHauil
y NyHKTax cnocrepexeHHs. [y6
nocie gpyre mMicue 3 NoKasHMKOM
24 gHi.

HaTtomicTb Binbxa Ta rpab,
LLIO XapaKTepuayBanmcs HeaHauy-
HOK iHTEHCUBHICTIO (rpab —
HaMHWXYO0!0, a BifibXa — OpYyroto
3a paxyHKOM) Manu HangoBLUMWHA,
TPpeTin 3a ycepeaHeHow Tpusa-
nictto, ce3oH y 31 geHb. MNokas-
HWK cnabKoil iIHTEHCUBHOCTI y Aa-
HOMY BMMNaaKy nobpe obepHeHo
KOpentoe 3 HanTpuaniwmm ce-
30HOM, BU3HavyeHuM ansa Carpi-
nus (gue. Tabn. 2).

[oBroTpuBanictb Npu HN3bKIN
IHTEHCMBHOCTI Ta nepepuBya-
TOCTi Ce30HY BKasye Ha MOXNn-
BiCTb Mirpauii n. 3. AepeB y MyHkK-
TV aepocnocTtepexeHHs. Lle, 3o-

Kpema, CToCyeTbCs NUnkKy 6epe-
31 Ta Binbxu anga [HinponeTpos-
cbka i Cimpeponons. Tak, y nep-
oMy 3 HuX OyB 3apeecTpoBa-
HUA MiK BiNbXW 3 HU3bKOK KOH-
ueHTpadieto 7 n. 3./m3. Y Cimdpe-
pononi n. 3. pogy Alnus peect-
pyBanucs TiNbku y NONOBUHY
AHIB CTAaTUCTUYHO BU3HAYEHOro
naniHauinHoro nepiogy.

Ha mirpauiriHe noxomXeHHs
n. 3., 9ki opmMyt0Tb CE30H Na-
niHauii rpaba, Bkasye n mano-
iHTEHCUBHMWIA Ce30H Yy micTax Jli-
BoGepexHoi YkpaiHn. Bupaxe-
HUI CEe30H 3 O03HaKaMuW MacuB-
Hoi naniHauii Carpinus 3apeec-
TpoBaHo nuwe y BiHHUL,. | Tinb-
kn Opeca — apyre micTto, pos-
TawoBaHe Ha lNpaBobepexcki B
MeXax NpupoaHOro apearny rpa-
6a, — pasom i3 BiHHuUUe mana
BMCOKE 3HA4Y€HHS CE30HHOrOo
MakCUMyMy L€l pOCINHN (OunB.
Tabn. 2).

Y Cimcpbepononi 6yB BusHade-
HUN HaNHWXYUA TPeH MUNKY-
BaHHS BCiX BKIIHOYEHMX OO ONu-
Cy NpeaCcTaBHMKIB AEPEB’AHNUCTOI
donopn Npu HanTpuBaniwmnx ix
ce3oHax Ta, 3aebinbLlioro, Ham-
MEHLLUNX 3HAYEHHAX Makcumarb-
HUX PIYHNX KOHLEHTpaLin NUnky.

Lle Takox kopentoe 3 reorpadiy-
HMM nonoxeHHam Cimdepono-
NSy ripCbKO-KPUMCBKOMY OKpY3i
XBOWHUX | LUMPOKOSINCTUX He-
MoparibHuX i remikcepodinbHmx
nicis, cTenis i ToMinapis [5], ong
SIKOr0 He MpuUTamMaHHi NPUPOaHi
Hacag>KeHHs onucyBaHWUX npea-
CTaBHMKIB anepreHHol aepona-
niHodriopw.

Pig pocnuHu, n. 3. aKoi 3'aB-
NATLCA Y NOBITPI HAaBECHI pa-
Hille 3a iHWWX, — ue Binbxa. [i
NMUNKYBaHHA PO3MNOYMHAETLCS B
Ykpaini 9-24 6epesHa. INMunok
BiNlbXM 3MIHIOETBLCSA Y NOBITPI
nunkom rpaba 3 10 6epesHa —
17 xBiTHA. NMpubnnsHo y Tou
camMuin Yac po3noyvnHae naniHa-
uito bepesa — 3 18 6epesHsa no
15 kBiTHA. OcTaHHIM — 3 11 KBIT-
HA no 1 TpaBHS, 3aneXHOo Big, pe-
rioHy, pO3MNOYMHAETLCSA CE30H
naniHauii ayba (ame. Tabn. 2).

MNepioa, koM MoXHa ouikyBa-
TV BUHUKHEHHS CUMNTOMIB Nosi-
HO3Y y HaceneHHs, — e OCTaH-
HA gekaga GepesHs Ta neplua-
apyra gekagu KBiTHH, KONu B
YKpaiHi cnocTepiratoTbCsi HanBm-
i KOHUEeHTpauiT n. 3. Bifbxu Ta
rpaba y nositpi (puc. 1, gms.
Tabn. 2).

Il mekapa | pexkapa Il nekapa Il pekapa
6epes3Hna KBIiTHA KBIiTHA KBIiTHSA
SR 4 N e N e E N
Binbxa epesa
Binbxa Binbxa [Hinpo- Howeupk,
NeTPOBCHK Opeca,
Opeca, ) \_ BiHHMLA
HoHeLbk, Cimdpepo- - N \ J
BiHHMUS, nonb Bepesa —
MonTaBa OHinpo-
NeTPOBChLK, Ay6
N~ MonTasa, Roreupk
0\ Cimdpepo- N——
( ) nonb —
Mpab
)
rpa6 rpas rpaﬁ
OHinpo- MonTasa Opeca,
NeTpOBCbK HoHeubk ’ -
P Cimdpepo- BiHHMLA
\ J | \ J e J | U J

| nekapa Il pekapna
TpaBHA TpaBHA

4 N 4 )

Ay6
[OHinpo-
NeTpoOBCbK,
Opeca,
NonTaea,
Cimdbepo-
nonb

Ay6
BiHHMLA

. J - J

Puc. 1. TepMiHn peecTpaLii HaNBULLMX KOHLEHTpaLi NUIKy
npeacTaBHUKIB epeB’sSHUCTOI aeponaniHogriopu y NoBiTpi MicT Ykpainn, 2010 p.
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Opyra gekaga kBiTHA € 4a-
COM, KOS PEECTPYHOTLCS MaKCu-
MyMW naniHauii onMcyBaHux po-
[iB JepeB, a TaKoX 3aBepPLUYETb-
cs abo NOYMHAETLCA NUIKYBaH-
HS HWWX OepeB’sSHUCTUX poc-
NWH, 30Kpema i Tux, Wo He yBi-
WM 00 AaHoro onmcy. Tak, y uen
Yyac pO3NOYMHAETbCS IHTEHCUB-
Ha naniHauia 6epesun, 3akiH4y-
€TbCH MNiKOBE MUITKYBaHHS BiNb-
XWN, PEECTPYIOTBCA PiYHI Makcu-
MYMW KOHUEHTpaUin nNunky rpa-
0a Ta AceHa 1 3aKiH4yeTbCS BU-
COKa aKTMBHICTb Tononi. Y Tpe-
TiN gekafi KBITHS 3aKiHYyeTbCS
peecTpauisi CE30HHUX MaKCUMYy-
MiB 6epesn Ta NOYNHAE aKTUBHY
naniHadito ay6. BiH e 3anuwa-
€ETbCHA aKTUBHMM Yy MNepuin Ta
Opyrii oekagax TpaBHsA (OuWB.
puc. 1).

BucHoBKM

Takmum ymHoMm, B YKpaiHi no-
Ka3HWKM HanbinbLl iIHTEHCUBHOI
naniHauii cepea oepeB’ssHUCTUX
POCIVH, MUMOK SKMX Ma€ NeBHi
anepreHHi BNacTuBoOCTI, 3ape-
€CTpOBaHi y 6epesun. HacTtynHu-
MW 3a Heto € Binbxa Ta AOyo.
HainMeHLW iHTeHCMBHE 3-NOMiX
aepoanepreHiB — MNUIKyBaHHSA
rpaba.

TpuBanicTb naniHauii gepes
0B6epHeHO Kopentoe 3 iHTeHCUB-
HICTHO TXHBOTO CE30HY.

Hanbinblwe nunky BCiX onu-
CyBaHWUX TaKCOHiB Byrno 3ibpaHo
y MicTax nicocTenoBoi 30HU Yy
BiHHWUi Ta MonTasi.

Mpun aHanisi xapakTepy pos-
noainy nuUNKy npeacTtaBHUKIB
apbopeanbHOi aeponaniHo-
dnopu B MicTax YkpaiHm byna
BCTaHOBIIEHA MOXIMBICTb doop-
MyBaHHSI Ce30HYy naniHauii 3a
paxyHoK MirpauinHmx dpakuin
nunky 6epesn Ta BiNbxu y [Hin-
poneTpoBcbKy Ta Cimdepono-
ni, a Takox dpakuin n. 3. rpa-
6a y micTtax JliBobepexHoi Yk-
paiHu.

CvmnTomn aneprii 40 MWKy
AepeB MOXYTb BUHMKATK y Hace-

P

NeHHs YKpaiHn 3 TpeTbol Aeka-
an 6epesHs i TpuBatn 4o Opy-
roi gekagu TpaBHs. HaripaHi-
UMM NpeacTaBHUKOM aepoanep-
reHHol onopu, Wo BUKMAAE Nu-
NoK y MNOBITPS MICT YKpaiHu, €
Biflbxa. 3a Helo N. 3. NPoAyKy-
toTb Bepesa Ta rpab. dpakuii
nunky gy6a 3aBepLlyoTb CE30H
naniHauii gepes y Apyrin geka-
4i TpaBHs.

HauiHTeHcKBHiWwe nurkyBaH-
HS1 epeB CroCcTepiraeTbcs B Yk-
paiHi y apyrivi gekagi kBitH4. To-
Oi B aTMocdepi MIiCT QoikCyeTb-
Csl NUINOK BinNbxu, 6bepesn, rpaba,
siceHa, Tononi.

MepcnekTMBM nopganbLlinx
po3pobok. [1na edekTnBHOro
KOHTPONIO 32 CUMNTOMaMM Mosii-
HO3y Yy HaceneHHs HeobxigHe
NnocTilHe NpoBeAEeHHS aeponarni-
HOMNOTIYHUX OOCNIOXKEHb.
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XPOHUYECKUE MMMYHHbIE HEUPOIMNMATUU: COBPEMEHHOE NEYEHUE

HauyuoranbHbIl peghepeHmHbIl yeHmp no pedkum HelpombiweyHbiM 6onesHsam, [Napux, ®paHyus,

bonbHuya Canbnempuep u YHusepcumem [lNbepa u Mapuu Kropu (MMapux VI), MNapux, ®paHyus

XpoHuyeckne MMMyHHbIE HernponaTum ABASIOTCS peakMuMun 3aboneBaHsMU U B OCHOBHOM BKI1tO-
YaloT B cebsi XpoHMYecKkre BocnanuTernbHble JeEMUENVHU3MPYIOLLME nonvpaankynoHeriponatm (XBAMT),
MynbTUdOKasnbHble ABUraTenbHble HeMponaTuM C NOCTOSIHHbIMK Griokamy NPOBOAUMOCTU 1 Napanpo-
TenHeMun4Hble Heriponatuun. MNepBbli LWar MeeT peLuatroLlee 3HavyeHne AN XapakTePUCTUKM 3TUX Hen-
ponaTuii NOCPeOCTBOM KIMHUYECKMX, SNEKTPOPM3NONOrMiecknx, a MHoraga U MMMYyHOXMMUYECKUX U
NnaTonornyecknx KpMTepueB, Tak Kak OTBET Ha fevyeHne OTnM4yaeTcs B 3aBUCUMOCTU OT TUMa Hewrpo-
natuv. Bropoii war — BbI6op HauMmy4yLwero Tvna n pexmnmMa MMMYHOMOAYUPYIOLLEro fIeYeHns!, KOTo-
pbIM MOXeT ObITb TOMBbKO KpaTKOCPOYHAst Tepanvs npenaparamu NepBoi NMHUW, HanpuMep, nNpu pe-
unamempytowmnx nnm deictpo nporpeccupytowmx XBAM, Ho YacTo mucnonb3yeTcs AgnutenbHas Tepa-
nus, eCnun HeBPONOrM4yecKoe COCTosiHME 3Toro TpebyeT. HakoHel, BbIGOp pe3ynbTaToB ANs UCMOMb-
30BaHUS B UCCNELOBaHUAX NEYEHNS XPOHNYECKON MMMYHHOW HenponaTum SBNsSeTCa HOBbIM, HO BaX-
HblM Ans OyayLmMx nccnegoBaHuii.

KniouyeBble crioBa: XpOHMYECKNE VMMYHHbIE HelponaTui, NONMPaAnKynoHenponaTum, napanpo-
TenHeMun4eckue HeriponaTnuv, UMMyHOMOAYNMPYIOLLIEe NeYeHune.
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Chronic immune-mediated neuropathies are orphan diseases and mainly include chronic
inflammatory demyelinating polyradiculoneuropathy (CIDP), multifocal motor neuropathy with persistent
conduction blocks (MMN), and paraproteinemic neuropathies. The first step is crucial in characterizing
these neuropathies on clinical, electrophysiological and sometimes immunochemical and pathological
criteria, as the response to treatment is different according to the type of the neuropathy. The second
step is to choose the best type and the regimen of the immunomodulatory treatment, which may be
only a first-line short-term therapy, for example in relapsing or rapidly worsening CIDP, but frequently
has to be a long-term therapy if the neurological condition needs it. Lastly, the selection of outcome
measures for use in trials of treatment of chronic immune-mediated neuropathy is an emerging but
essential concern for future trials.

Key words: chronic immune-mediated neuropathy, polyradiculoneuropathy, paraproteinemic neuro-
pathies, immunomodulatory treatment.

Introduction

Chronic immune-mediated
neuropathies are orphan diseas-
es and mainly include chronic
inflammatory demyelinating po-
lyradiculoneuropathy (CIDP),

P

multifocal motor neuropathy with
persistent conduction blocks
(MMN), and paraproteinemic neu-
ropathies. The first step is crucial
in characterizing these neuropa-
thies on clinical, electrophysio-
logical and sometimes immuno-
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chemical and pathological crite-
ria, as the response to treatment
is different according to the type
of the neuropathy. For example,
polyneuropathy associated with
anti myelin-associated-glyco-
protein (MAG) IgM monoclonal
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gammopathy (MG) do not re-
spond to corticosteroids, and
MMN may worsen under plasma
exchanges (PE), while CIDP
may respond to either corticos-
teroids, PE or intravenous immu-
noglobulin (IVIg). The second
step is to choose the best type
and the regimen of the immu-
nomodulatory treatment, which
may be only a first-line short-
term therapy, for example in re-
lapsing or rapidly worsening
CIDP, but frequently has to be a
long-term therapy if the neuro-
logical condition needs it. Lastly,
the selection of outcome mea-
sures for use in trials of treat-
ment of chronic immune-mediat-
ed neuropathy is an emerging
but essential concern for future
trials [1].

1. Chronic Inflammatory
Demyelinating
Polyradiculoneuropathy

1.1. Diagnosis

CIDP has been firstly report-
ed in 1958, and following de-
scriptions allowed to distinguish
progressive from chronic relaps-
ing forms. The prevalence is es-
timated around 2—3 per 100.000
in the rarely published epidemi-
ologic studies. The usual clinical
picture is made of symmetrical
motor weakness in both proxi-
mal and distal muscles of the
upper and lower extremities for
> 2 months, sensory involve-
ment predominant in large mye-
linated fibers and hypo/areflex-
ia. CSF examination discloses
raised protein levels with a cell
count < 10/mm3. Electrophysio-
logical investigations show de-
myelinating features including
slowed motor nerve conduction
velocities (MNCYV), prolongation of
motor distal latencies (DL), ab-
sence or prolongation of F-waves,
and conduction blocks (CB) on
motor nerves. However, there is
a wide range of atypical presen-
tations including purely sensory
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forms, and the asymmetrical
form, also called Lewis-Sumner
syndrome (LSS) or multifocal
acquired demyelinating sensory
and motor (MADSAM) neuropa-
thy. Nerve biopsy may be useful
for the diagnosis, but remains
optional for most experts. When
performed, it may show unequi-
vocal evidence of demyelination.
Some authors have proposed
that nerve biopsy should be sys-
tematically performed in doubt-
ful cases, mainly purely sensory
forms.

Several sets of criteria have
been proposed since that pub-
lished by an Ad Hoc Subcommit-
tee of the American Academy of
Neurology (AAN) in 1991. Re-
cently a group of experts, work-
ing for a joint task force of the
European Federation of Neuro-
logical Societies (EFNS) and the
Peripheral Nerve Society (PNS),
edited a guideline on manage-
ment of CIDP, including revised
clinical and electrophysiological
criteria [2]. These criteria are
reasonably easy to apply, and
are as specific and more sensi-
tive than the AAN criteria. They
would therefore increase the
number of CIDP patients identi-
fied to participate in clinical trials.

CIDP has an unpredictable
course. Unless death remains
rare, the majority of patients have
a severe disability resulting from
sensorimotor deficit after years.

1.2. Treatment

Prednisone has been firstly
proposed in the treatment of CIDP
since 1969. It has been shown
to be more effective than no
treatment in a randomized con-
trolled trial (RCT) conducted in
1982 [3]. Other ways in giving
steroids, such as sequential dex-
amethasone and pulsed high-
dose methylprednisolone have
been recently published. PRE-
DICT study compared pulse oral
high-dose dexamethasone to
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continuous oral prednisolone,
and demonstrated a high propor-
tion of remission after these 2
ways of administration [4; 5].
However the side-effects and the
risk of dependence under ster-
oids made the authors try other
treatments. PE have been pro-
posed in CIDP since 1979. The
results of 2 RCTs published in
1986, then in 1996, indicated
significant improvement of the
clinical condition, when com-
pared with placebo. IVIg have
been firstly proposed in 1991 in
an open study of 52 patients with
CIDP. Four RCTs with 1VIg have
to date been published in CIDP,
which all indicated significant
improvement of the clinical defi-
cit, when compared with place-
bo. The last and largest RCT was
published in 2008 [6]. In this mul-
ticentric trial, 117 patients were
included, receiving either month-
ly 2 g/kg IVIlg during 6 months,
then 1 g/kg IVIg every 3 weeks,
or placebo: 32 out of 59 patients
(54%) in the IVIg group improved
by one INCAT score point, ver-
sus 12 out of 58 patients (21%)
in the placebo group (p=0.0002).
In addition, the rate of relapses
was lower in the group treated
with 1VIg, during the following 18
months period.

Three RCTs compared first-
line treatments in CIDP [2; 3].
The first one did not show any
difference between PE and IVIg
on a 6 weeks period of treat-
ment. The second one compar-
ing a course of IVIg and oral
prednisone found no statistical
difference concerning the prima-
ry outcome measure (change in a
11-point disability scale, 2 weeks
after randomization), but slight-
ly not significant greater im-
provement favoring IVIg in the
secondary outcome measures.
A meta-analysis summarising
the results of these single and
comparative RCTs confirmed
the superiority of IVIg when com-
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pared to placebo, but does not
find a significant difference be-
tween IVIg and corticosteroids.
More recently, an Italian multi-
center trial demonstrated better
efficacy and tolerability of 1VIg
given at the dose of 2 g/kg over
4 days in comparison to intrave-
nous steroids (given at the dose
of 2 g of methylprednisolone over
4 days) in the short-term [7].
However and interestingly,
significantly more patients ap-
peared to deteriorate after the 6
month course amongst those
who had received 1VIg compared
to those having received intrave-
nous steroids. The evidence of
efficacy of corticosteroids, PE
and IVIg in CIDP is therefore
supported by several RCTs and
assessed by systematic reviews.
Although these treatments pro-
vide short-term benefit, the value
of their immunomodulatory action
in the long-term (> 2 years) has
not been adequately evaluated.
In addition, there are no recog-
nised clinical or electrophysiologi-
cal criteria for proposing one of
these treatments as the first
choice in an individual patient.
Lastly, some patients who initial-
ly respond to one or more first-
line treatments show progressive
deterioration of their neurological
condition, and therefore need
long-term therapy. The lack of
understanding of the pathogene-
sis of CIDP hinders the choice
of immunosuppressive drug to
be tried in long-term therapy.
Furthermore, review of the non-
randomised trials in the literature
does not reveal a favourite drug
to be tested [8]. Two RCTs have
been recently conducted with in-
terferon- 1o (IFN-B) and meth-
otrexate. A trial with Avonex® at
different regimens, showed no
benefit when given during a
6 months period. The other one
failed to show a significant effi-
cacy of methotrexate versus pla-
cebo on the primary outcome

P

measure (reduction of doses of
IVIg or steroids), over a 6 months
period [9].

2. Multifocal Motor
Neuropathy

2.1. Diagnosis

MMN was fisrtly reported in
1986. Patients with MMN have
a fairly stereotyped clinical pic-
ture made of a chronic asym-
metrical motor syndrome, start-
ing usually in a distal upper limb
and remaining prominent in the
arms [10-12]. The motor deficit
involves individual motor nerves,
and is frequently accompanied
by cramps and fasciculations.
Tendon reflexes are diminished
or abolished in the affected ter-
ritories. The hallmark of the dis-
ease is the evidence, on electro-
physiological studies, of CB at
any level on motor nerves, more
frequently in the forearms. The
reduction of the amplitude bet-
ween proximal and distal stimula-
tion may be as much as 80%, and
is usually accompanied by slow-
ing of MNCYV restricted to cor-
responding segments of nerves.
Serum IgM anti-GM1 antibodies
are found in 40 to 60% of cases.
The course of the disease is slow-
ly progressive, with possible in-
volvement of other motor nerves
in the upper then the lower
limbs, leading to a marked mo-
tor deterioration.

2.2. Treatment

Patients with MMN do not
usually respond to steroids or
PE, which may worsen the mo-
tor deficit in some cases. On the
other hand, several open studies
have shown since the first de-
scription that IVIg, given at 2 g/kg,
are followed by an early and of-
ten dramatic response, mainly an
improvement of the motor deficit
in the affected nerves. Four con-
trolled studies were therefore
conducted with IVIg in MMN and
all demonstrated efficacy of 1VIg
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when compared with placebo
[13].

Several studies have tried to
assess natural history and long-
term effectiveness of treatments
in MMN. A longitudinal study of
46 MMN patients, followed for a
median of 2.3 years, demon-
strated that spontaneous im-
provement or resolution may not
occur. Four studies focused on
long-term efficacy of 1VIg, given
as the only treatment in periodic
infusions, whose results are con-
troversial [13; 14]. The first one
performed a long-term follow-up
of 11 patients with MMN, who
received maintenance treatment
with IVIlg during 4-8 years. Mus-
cle strength improved significant-
ly within 3 weeks of the start of
IVIg treatment and was still sig-
nificantly better at the last follow-
up examination than before
treatment, even though it de-
creased slightly and significant-
ly during the follow-up period.
CB disappeared in 6 nerve seg-
ments but new CB appeared in
8 nerve segments during the fol-
low-up period. Same data and
conclusions were outlined by
another study which reported
10 patients with MMN receiving
periodic infusions for 5 to 12
years (mean 8.2 years). At last
follow-up, only 2 patients had
maintained the maximal improve-
ment achieved during therapy,
while 8 worsened despite in-
creasing IVIg dosage. This de-
cline started after 3 to 7 years
(mean 4.8 years) of therapy and
correlated with a reduction of
distal compound muscle action
potentials amplitude (p<0.019).
On the other hand, the third stu-
dy reviewed medical records of
10 MMN patients receiving IVIg
(2 g/kg) for 3 consecutive months,
then monthly maintenance thera-
py at same doses, and followed
for an average of 7.25 years. All
patients kept significant a sus-
tained improvement in muscle
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strength and functional disabili-
ty while on IVIg therapy. In ad-
dition, there were significant im-
provement in CB decrease. The
difference from previous findings
may be explained by the diffe-
rent regimen in giving 1VIg, the
patients in this study being treat-
ed with significantly higher IVig
maintenance doses. Lastly, our
group reported a retrospective
study of 40 MMN patients treat-
ed with periodic IVIg infusions
(Mean follow-up: 2.2 years). At
the last follow-up examination,
only 8 patients (20%) had pro-
longed remission (> 6 months)
without further treatment, after
an initial IVIg periodic treatment
of 6-18 months, while 25 pa-
tients (62.5%) had stabilization
strictly dependent on IVIg peri-
odic infusions.

Only one RCT has been re-
ported in long-term treatment of
MMN with mycophenolate mofe-
til given in addition with 1VIg over
a 6 month period, and showed
no efficacy, when compared with
placebo.

3. Paraproteinemic
Neuropathies

3.1. Diagnosis

The association between pe-
ripheral neuropathy and mono-
clonal gammopathy (MG) has
been increasingly recognized in
the past 20 years [15]. The first
descriptions concerned peripher-
al neuropathy associated with
myeloma and Waldenstrom’s
disease. In 1978, Kyle proposed
the term of Monoclonal Gammo-
pathy of Undetermined Signifi-
cance (MGUS) to regroup cas-
es with “benign” paraprotein-
emia. Lastly, an activity of the
M-protein directed to peripheral
nerve antigens (MAG, glycolip-
ids, sulphatides) has been dem-
onstrated in a high proportion of
polyneuropathies associated with
IgM MGUS, but not found in
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polyneuropathies associated
with IgG and IgA MGUS.
Polyneuropathy associated
with anti-MAG IgM MG is a
chronic sensory neuropathy oc-
curing in the 6th and the 7th de-
cades. On clinical examination,
vibration and joint position sen-
sation are impaired in the distal
lower limbs and later in the dis-
tal upper limbs. Generalized are-
flexia is a common feature. Mo-
tor deficit occurs later in the
course of the disease and af-
fects mainly the distal lower
limbs. An ataxia is present in
2/3 of patients, and a tremor of
the upper limbs in 30% of cas-
es. The course of the polyneuro-
pathy is usually slowly progres-
sive. Electrophysiological studies
allow this polyneuropathy to be
classified as a demyelinating
neuropathy with a specific pro-
file also called DADS neuropa-
thy for distal acquired demyeli-
nating sensory neuropathy.

3.2. Treatment

Therapeutical aspects of neu-
ropathies associated with MG
are different in polyneuropathies
associated with a characterized
lymphoproliferative disorder and
those associated with MGUS
[15].

In lymphoproliferative disor-
ders, the treatment is that of ma-
lignancy, which may also im-
prove the peripheral neuropathy.
The best results are obtained in
osteosclerotic myeloma and soli-
tary plamocytoma, even when
associated with a POEMS syn-
drome.

Quite different is the treatment
of neuropathy associated with
MGUS, which has been the mat-
ter of a wide number of mostly
open trials. The vital prognosis
is most of time rather good in
these neuropathies but the dis-
ability has probably been under-
estimated, and frequently war-
rants fited treatments. In polyneu-
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ropathy associated with anti-
MAG IgM MG, a recent Coch-
rane review did not disclose evi-
dence for any beneficial immu-
nosuppressive treatment [16].
Rituximab, a monoclonal anti-
body directed to CD 20 lympho-
cytes subtype seems to be the
more promising therapy. The re-
sults of a double-blind RCT com-
paring rituximab with placebo in
patients with worsening anti-
MAG neuropathy showed a sig-
nificant, unless modest, efficacy
of rituximab on the INCAT score,
selected as primary outcome
measure [17]. Another yet un-
published placebo-controlled trial
(RIMAG study) failed to show
any significant improvement
with riruximab on INCAT senso-
ry score as primary outcome [18].
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Introduction

The electromagnetic fields
theory and methods of electric
field analysis enable creating
powerful non-invasive methods
for the investigation of the activi-
ty of the heart, brain, skin, muscle,
etc. by potential measurement
(Electrocardiogram (ECG), Elec-
tromyogram (EMG), Electro-
oculogram (EOG), Electrogastro-
gram (EGG), Electrodermal Ac-
tivity (EDA) by TARCHANOQV [1]
etc., or by impedance measure-
ment (Electroplethysmogram
(EPG), EDA) by FERE [2] etc.
The development of the latter
group created powerful technical
basis, methods and relatively
simple mathematical process for
calculating hemodynamic pa-
rameters [3—6] or the activity of
sweat glands. It has been dem-
onstrated by Fowles that the
electrodermal response (EDR) is
associated with the activity of
sweat glands. A direct correla-
tion exists between EDR and the
activity of sweat gland. There are
no EDR signals without the ac-
tivity of sweat glands [7]. Con-
cerning the impedance meas-
urements, the mathematical for-
mulas used are based on the
laws of solid state of physic (for
instance, Ohm’s law) applicable
for certain defined conditions
which are met always proper to
biological objects. The case of bio-
logical objects is considered with
enough precautions regarding
the application of this law. That
is why some authors do not trust
the formulaes used in Electro-
plethysmography while others
consider them as only useful for
predicting hemodynamic param-
eters. In this article, a review of
Ohm’s law will be made while an
update will be proposed in the
first instance. Secondly, the ap-
plication conditions of this law
will be specified in biomedical
engineering and finally the basic

P

Sternum

HF
current
generator

Xiphoid

Xiphi-Sternal joint

Fig. 1. Electropletysmography measurement of cardiac impedance

Note. The impedance of the thorax is measured longitudinally by four elec-
trodes band. A pair of external electrodes (an electrode is placed around the abdo-
men and other placed around the upper part of the neck). A pair of internal elec-
trodes (an electrode is placed around the thorax at the level of the articulation
between the xiphoid and the sternum, called the xiphoid articulation, and the other
around the lower part of the neck). Source [15], reproduction.

formulas for impedance meas-
urements will be reviewed.

Objective

The main objective in this
work is to make a thorough re-
view of the conditions of use of
the laws of physics in engineer-
ing and particularly in medical
engineering. To do this, we will:

— review Ohm’s law in ple-
thysmography and electrodermal
activity;

— accentuate the weakness
of the application of this law in
the field of medical engineering;

— develop a new version of
the application of this immutable
law.

Problem

Measuring biological imped-
ance reveals relative results
when based on the current ex-
pression used in the calculation
of hemodynamic parameters in
rheography (fig. 1). Analysis
demonstrates the need for an
adjustment in the fundamental
formulas based on Ohm’s law
and which are used in biological
impedance measurements. In-
deed, the voltage fall U(V) on a
conductor, through which a cur-
rent runs is directly proportional
to the resistance R(Q) of the
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conductor and the intensity 1(A)
of this current.

U(v) =RI (1)

The resistance R is an elec-
trical property characteristic of
the conductor, fig. 2, a, which
depends on its geometric shape
(dimensions), its homogeneity
and its nature. This relationship
is summarized in the following
formula for every conductor and
every shape:

R = [pdi/ds 2)

In this formula:

— p (©m) is the resistivity
(specific resistance) of the ma-
terial of the conductor and de-
pends on some parameters as
electron charge, carrier concen-
tration, velocity, temperature,
the charge of the conductor
etc.;

— s (m?2) is the cross section
of the conductor;

— | (m) is the length of the
conductor.

When those parameters are
constant in a solid conductor of
length L defined as not very large,
then the resistivity can be as-
sumed to be constant with a re-
lative uncertainty very low or ne-
gligible. Then the specific resist-
ance is also constant.
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Under these conditions, the
formula of resistance can take
the following simple form

R = pl/s = pL?/sL
or

)

R =pL2V, (4)

where V (m3) = sL is the volume
of the conductor.

The formula (4) is basical and
is widely used in bioimpedance
measurement. It was considered
to be true and applicable to bio-
logical objects because of the
early concept that human organ-
ism is electrically homogeneous.
But this concept was later con-
sidered vague and/or only par-
tially true [8], since it has been
found that specific resistance of
different tissues within human
organism varies in large limits
(as shown in the table 1) and to-
gether with the current frequen-
cy. Thus, it was found that the
specific resistance (resistivity) of
blood varies between 120Q-cm
and 180€Q-cm at current frequen-
cy of 500 Hz and between
118Q-cm and 149Q.-cm at current
frequency of 2.5 MHz. The con-
clusion was that the human or-
ganism is “relatively” homo-
geneously conductable. The
same result was achieved by Ny-
boer [4]. Some years ago, Fur-
thermore, Swanson confirmed
that blood conductivity varies
with the blood viscosity in blood
vessels [14]. In spite of these
results it has been accepted that
certain average value of the
blood specific resistance, which
allows Ohm’s law to be viable
when measuring blood resist-
ance or impedance. The blood
specific resistance is still a func-
tion of the hematocrit. All that
shows the relative character of
the results when the expression
(1) is used for the calculation of
the hemodynamic parameters in
rheography. Based on this anal-
ysis, an adjustment seems to be
necessary in the fundamental

Table 1
The Resistivities of
Some Tissues in the Body

Tissue pl@m] | Remarks
Brain 2.2 | gray matter
6.8 | white matter
5.8 average
Cerebro- 0.7
spinal fluid
Blood 1.6 Hct =45
Plasma 0.7
Heart 2.5 | longitudinal
muscle 5.6 transverse
Skeletal 1.9 | longitudinal
muscle 13.2 | transverse
Liver 7 —
Lung 11.2 —
21.7
Fat 25 —
Bone 177
15 | longitudinal
158 |circumferential
215 radial
(at 100 kHz)

Note. With Hct = Hematocrit (%).
Source: [9-13].

formulas used in biological im-
pedance measurements.
Materials and Methods

They are based on the refor-
mulation of basic expressions of

z
c — R =

—
Rip
d‘{‘—z‘, L

<

rheography. In order to get
more accurate and convenient
rheumatics expressions, the
calculation of parameters, data
analysis and the blood resist-
ance in a given body segment
should be considered to be
parallel with the resistance of
the remainder of that segment
(fig. 2, a, b, ¢, d).

In that figure, Ry and R are
the total resistance of the seg-
ment at moment t, (respectively
at moment t), Rb, Rt and ARb
are respectively blood resist-
ance, the resistance of the re-
mainder tissues of the segment
and the variation in blood resist-
ance following the change AV in
the blood volume V.

Within the segment the vari-
ation in the total resistance is
noted AR as:

AR=R-R, (5)

From fig. 2, we have:
ARb = -RRy/AR [21-23] (6)

Rb is the resistance of the
blood.

With reference to the expres-
sion (4) we obtain:

ARb = pL2/AV (7)

~Simplified cylindrical model of the

segment between the two bands of
external electrodes for measuring
the cardiac impedance by electro-

._plethysmography

i'—VO — segment volume at time t,

! dV — segment volume changes

|V — segment volume at time t

|
I
I
I
I
|
J
\
I
I
I
I
I
I\

\.

-

(,i’-RO — segment resistance at time {,

Z, — segment impedance at time t,

R — segment resistance changes.
rom R, to R (at time t). dR impli-

d
F
que the impedance changes dZ.
Z

is the segment impedance at time t

Fig. 2. Electric models of the body part under investigation

Note. R, and R are the segment total resistances with the blood at time t,
and t. R, Ry and AR, are respectively the blood resistance, other tissues in the
segment and with changes of the blood resistance in accordance with changes

in the blood volume.
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Since only the blood volume
has varied in the segment, the
change in volume of the seg-
ment is also the change in blood
volume thus:

AV = AVb
It follows:
AV =—plL2/R, - ARR (9)

In case of elementary change
in blood volume dV, we get

dV =—pLZR, - dR/R (10)

A solution of the expression
(10) is
V=—pL/R, Ink-R) (11)
In this expression k is a coef-
ficient (k normalizer in Siemens
or 1/Q), which expresses the
constant of integration.

From the expressions (9) and
(11) we get:

AV/V = (AR/R) x
x 1/In(k-R)

We note that this result is wide-
ly different from the usually used
expression and that the discrep-
ancy is certainly not noticed be-
cause of the approximations used
in Electroplethysmogram (EPG).

(8)

(12)

Results

Application to electrodermal
activity by FERE: Electrodermal
activity (EDA or EDF) is a signal
recorded at the surface of the
skin and which reflects the psy-
chophysiological state of the
body. This activity can be record-
ed either as a potential (TARH-
ANOFF method) or as a change
in impedance (Method FERE).
We use the skin series equivalent
model — FERE model (fig. 3). It
has been shown that only tissue
resistivity is required and that the
effect of electromagnetic propa-
gation can be neglected [16; 18],
except for a respiratory induct-
ance plethysmography [19].

Since the series equivalent
model is used and since the pre-
sence of inductance is not yet

P

accepted by numerous authors,
between the impedance Z and
the active resistance R we have
the following relation:

Z=R(1+ 1/(RCw)?)"2 =

Z R (13)

C is the capacity of the tis-
sues within the segment. Since
in bioimpedance measurements
(EPG, EDA etc.) changes in ac-
tive resistance R and in capaci-
ty C are small (absent some per
cent) (Nyboer 1970), nis almost
constant and may be calculated
for each rheography and the
body segment. Due to the rea-
son explained above it may be
accepted that the measured im-
pedance Z is proportional to the
active resistance R, thus:

[4
“C: 7
vy 0
X 8
4 s 0
Y 9
44 \C8
5 0 [)
'] [)
0 )
P
[
it 10
] 1 4
'] ]
'] ]
] [ ]
' ' 11
' [ ]
12

poccscos
®eoecse

U Ebow |

Fig. 3. Electrodes locations on
the palm for measurement the re-
sistance and potential of the skin.
(Venables et Christie, 1980). Repro-
duction. Source [17]: 1— distal pha-
lanx; 2 — medial phalanx; 3 — prox-
imal phalanx; 4 — thenar eminence;
5 — crease; 6 — bipolar placement
(SC measurement); 7 — hepothen-
ar eminence; 8 — active electrode;
9 — dermatomal distribution; 70 —
unipolar placement (SC measure-
ment); 77 — reference electrode; 12
— abraded site
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1Z] =nR (14)

The frequency f is related to
the pulsation @ by the equation
w = 2nf. Because the rheogra-
phy works at a fixed frequency
(selective), we can not expect
the change in ® which could give
rise to changes in n. Therefore
AZIZ = (AR R)-(An/n).

From the expression (14) we
may get:

AZIZ = ARIR (15)

In expression (12) when we
replace AR/R by AZ/Z and we
make a proper calibration of the
measuring instrument, we obtain:

AV = (AZ/Z) x

« 1/In(k/n)2) (16)

The ratio k/n can be reduced
to the unit from the calibration of
the meter. Thus the final formu-
la becomes:

AVNV = (AZ/Z) - 1/In(Z)  (17)

Analysis
Discussion & Perspectives

This last formulation (17) is
based on skin abrasion and can
be used safely in all measure-
ments of biological impedance
variations related to changes in
various flowing objects in the
body (such as blood, lymph,
sweat, etc.). This is helpful be-
cause the skin impedance varies
for each individual and depends
primarily on: the skin tempera-
ture, the surface and contact
pressure, contact tension (force),
the moisture condition and sweat-
ing of the skin, the time of pas-
sage of the electrical current,
physiological state, the mor-
phology of the individual and the
contact points on the body.

We note that expression (12)
is widely different from the usu-
ally used expression while the
discrepancy remains certainly
not noticed because of the ap-
proximations used in Electrople-
thysmogram (EPG).
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It is necessary to have here
a short discussion: in expression
(4) p is the blood resistivity, the
resistance R must be the blood
resistance, so that V represents
the blood volume, but in expres-
sion (12) R is the total resistance
of the segment. All the formulas
above concern only active resist-
ance. However, current mea-
surement is never a direct cur-
rent because of the danger due
to the faradic effect. So, in reali-
ty, itis rather the total resistance.
However, many authors toggle
from the active resistance to
complex resistance (the imped-
ance), replacing R by Z! This re-
quires a prior adjustment.

In impedance, the influence
of plethysmography capaci-
tance is reduced to minimum
value by skin abrasion and the
use of high frequencies (20 KHz
to 200 KHz), but nonetheless
the measured quantity is indeed
impedance since reactive com-
ponents are not completely can-
celled.

The ratio k/n deserves special
attention and can be reduced to
the unit from the calibration of
the meter. If k/n <1> k/n? In re-
ality, the value to be assigned
will depend on the scope and
measurement conditions in each
clinical specialty.

Regarding impedance, we
want to know if the resistivity of
the blood is not a function of oth-
er parameters in addition to the
Hematocrit. Furthermore, we will
also have to make an experi-
mental phase to justify the ap-
proach.

In our opinion the results
should provide further details in
the calculation of cardiac pa-
rameters such as: cardiac out-
put, heart rate, maximum fre-
quency theoretical intracardiac
hemodynamic, corrected QT in-
terval, mean arterial pressure,
cardiovascular risk, and valve
area.

i e e e i, e

Conclusion

There are some difficulties in
using certain formulas in the theo-
ry and practice of plethysmogra-
phy (EPG) and in their applica-
tions to other biological impe-
dance measurements (such as
Electrodermal Activity). This
shows the limitations and short-
comings of these formulas.

This work shows some inad-
equacy in the basic formulaes
used in impedance rheography
measurement while at the same
time proposing solutions without
the aforementioned discrepan-
cies. The proposed formulas are
based on reliable physical basis,
but they may not be considered
as the final correction in the wide
range (largely used formulas),
but simply as a step in the re-
search of universal solution to
the insufficiency.

This formula contains two pa-
rameters, still undetermined k
and h but with the practical con-
ditions on the current frequency
of measures for h and on the
calibration of the meter for k.

Concluding therefore, our con-
clusion is a challenge to the en-
gineers to determine these pa-
rameters, and more still, to the
physicists who are looking for
conditions, on which physical
laws of matter could be based on
medical objects.
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YOK 616.12-008.331.1-001.34057:577.118
B. A. KanycTHuk, H. K. CyxoHoc

POJlb 3MIH BIOENIEMEHTHOIO TOMEOCTA3Y
Y XBOPUX I3 BIGPALIINHOIO XBOPOEOIO
Y NOE€AHAHHI 3 TNEPTOHIYHOKO XBOPOBOIO

XapKiBCbKMiN HaLliOHaNbHUI MeUYHUIA YHIBEpcuTeT, XapkiB, YKkpaiHa

YOK 616.12-008.331.1-001.34057:577.118

B. A. KanycTtHuk, H. K. CyxoHoc

POJb UBMEHEHWXA BUOSNIEMEHTHOIO TOMEOCTAS3A Y BEOJIbHbIX BUBPALIMOHHOM BO-
NE3HLIO B COYETAHUU C TMNEPTOHUYECKOW BONE3HbLIO

Xapbkosckull HayuoHarbHbIl MeQUUUHCKUU yHUsepcumem, XapbKkos, YkpauHa

PaboTa nocesileHa M3yyYeHuo cogepaHus Makpo- n MukpoanemeHToB (Ca, Mg, Cu, Fe, Zn) B
CbIBOPOTKE KPOBU y GONbHbIX BUOPaLVOHHOW GONE3HbI0 NPY OTCYTCTBUM U HANMYUM COMYTCTBYIOLLEN
rmnepToHn4eckon 6onesHu. BoisBneHbl M3MEHeHNs MUHeparnbHOro coctaesa y obcnenoBaHHbIX 6onb-
HbIX, KOTOpblE YCUNMBAIOTCA NO Mepe NporpeccMpoBaHns BUbpaumoHHon 6onesHn. Hanbonblune nsme-
HEHUs1 OTMeYanucb B OCHOBHOW rpynne HabntoaeHns, y 60rbHbIX C COMeTaHHON NaTonornen.

KntoueBble cnoBa: BnbpaunoHHas 6onesHb, runepToHnyeckas 6omnesHb, kKanbLnin, MarHni, measb,
eneso, LMHK.

UDC 616.12-008.331.1-001.34057:577.118

V. A. Kapustnik, N. K. Sukhonos

THE ROLE OF BIOELEMENTAL HOMEOSTASIS CHANGES IN PATIENTS SUFFERING FROM
VIBRATION DISEASE COMBINED WITH HYPERTENSION DISEASE

The Kharkov National Medical University, Kharkov, Ukraine

One of the leading role in the professional pathology belongs to vibration disease (VD) at which
the development of vascular and peripheral nervous system, musculoskeletal system, vestibular ana-
lyzer affection syndromes is possible. VD according to its frequency takes the second place among
the peripheral nervous system diseases (after dust pathology of respiratory apparatus) among the
workers of Ukrainian main industries. According to the data of numerous researches cardiovascular
pathology is the leading comorbiduous state with professionally stipulated diseases. In the structure
of accompanying cardiovascular diseases the hypertension disease (HD) is prevailed. Though, the
bioelemental homeostasis which the patients with vibration disease in accordance with hypertension
disease have, has been still poorly studied.

Aim. The research of the dynamics of minor and major mineral composition in blood serum with
VD and HD patients.

Materials and methods of the research. It was included 107 patients with the vibration disease
diagnosis of local vibration of the | and |l stages, aged 41-66 (average age 54+6,17). Among them 60
patients had VD with HDII (the main group), and 47 patients had isolated VD (comparison group). The
content of minor and major mineral elements (calcium, magnesium, zinc, copper, iron) was deter-
mined by atomic absorption method with a spectrophotometer “Saturn-4” (Russia).

Results and their discussion. It was detected the statistically important increase in Ca (p<0,001)
in the comparison group as compared with the following group and also the accumulation of this fig-
ure at VD progressing. It's also detected statistically important increase in Ca (p<0,001) in the main
group compared to the comparison and following groups. The level of Mg was statistically authentic
(p<0,001) increasing in the comparison group compared to the following group. The level of Mg was
increasing on VD progressing. Statistically authentic increase of Mg (p<0,001) in accordance with
combined HD is evidently adoptation reaction aimed at the prevention of vasospastic reactions. It was
also detected statistically important (p<0,001) increase of Zn connected with VD progressing. We
also detected statistically authentic increase of Fe in the group with accompanied HD. In the course
of the research it was detected a slight increase of Cu in blood serum with the patients with isolated
VD. The content increase of Cu in blood serum can be also connected with the abnormality of trans-
port protein synthesis in the liver against the background of vibration stipulated pathology of liver. The
authentic increase of Cu in the main group was observed. Despite the fact that changes of biometals
had multidirectional character, with the pathophysiological point of view these abnormalities can be
determined as “syndrome of combined imbalance of biometals”.
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Conclusions. The content of biometals in examined patients’ blood plasma in all groups was
reliably higher than in the control group. The most significant differences were in the blood of pa-
tients suffering from vibration diseased with hypertension disease and they were increasing with
pathology severity. The increase in the content of biometals in examined patients of all groups indi-
cates the existence of common links in abnormalities of vascular tone regulation in VD and HD
patients and indicates the active collaboration of examined minor mineral elements in these pro-

cesses.

Key words: vibration disease, hypertension disease, calcium, magnesium, copper, iron, zinc.

OpHe 3 NpoBigHMX MicLb Y NpodecinHin naTo-
norii BigBoaMTbCs BibpauinHiin xsopobi (BX), npu
SKIN MOXIUBUIN PO3BUTOK CUHOPOMIB ypaXKeH-
HS CYAWHHOI Ta NnepudepuyHol HEPBOBOT CUCTEM,
OMOPHO-PYXOBOro anapaTy, a TakoX BecTubynsp-
Horo aHanisatopa. BoHa nocigae gpyre micue ce-
pen 3axBoptoBaHb NepndepnyHOi HEPBOBOI CUCTeE-
MU (nicns NWIOBOI NAaTOSOril OpraHiB AMxaHHs) ce-
pen npauiBHUKIB OCHOBHUWX ranyser npoM1croBOC-
Ti Ykpainu [1]. 3a gaHnMun yncneHHux OocnimKeHb,
cepLeBo-CyaMHHa NaTonoria € NpoBigHMM KOMOp-
OigHUM cTaHOM Mpu NPOdECIiHO 3yMOBIIEHMX 3a-
XBOPIOBAHHAX. Y CTPYKTYpi CynpoBigHUX Kapgio-
BaCKyNspHMX 3axXBOPIOBaHb NepeBaxae rinepro-
HiyHa xBopoba (IMX) [2].

TpaguuinHo po3sutok BX posrnsgaerbca 3
no3uuii aganTauii opraHiamy 40 3MiH HaBKOMULU-
Hboro cepegosuula [3]. [loBeaeHo, Wo Bibpauin-
HWUI NoApPasHUK, AKNA € MOTYTHIM XPOHIYHUM CTpe-
COpPOM, CMPUYMHIOE CKMagHi NOPYLUEHHSA Helpo-
pedeKTOPHOro Ta HENMPOrymMopanbHOro xapak-
Tepy [4]. Pi3HOMaHITHI nopyLeHHs BereTatnBHOI
HEPBOBOI CUCTEMM MOXHa MOACHUTU MOPYLUEH-
HAM KipKOBO-MiAKIpKOBUX B3aEMO3B’S3KIiB, NiABU-
LLEeHHAM TOHYCY peTukynapHoi dopmadii [5]. Bi-
AOMO, L0 OHI€l0 3 NaHOK naToreHesy Bibpauin-
HOi nmaTonorii € gncbanaHc GiomeTanis, K1 Npu-
3BOAUTb A0 PO3BUTKY MOMiopraHHOT HegoCTaTHOC-
Ti [6]. OgHak 3anuwaeTbcs MmanoBuB4yeHUM 6io-
erleMeHTHUn romeocTas y xsopux i3 BX y noea-
HaHHi 3 [X.

MeTa poboTV — [OCHiAXKEHHSA AMHaMIKLN MaKpo-
i MiIKpOENEMEHTHOrO cKragy B CUMpOBaTLi KpOBi y
xBopux i3 BX y noegHaHHi 3 'X.

MaTepianu Ta meToan AoCniAKeHHA

KniHiyHoto 6a30t0 A4na npoBedeHHst JoCnioKeHb
OyB HayKOBO-AOCMIOHWIA IHCTUTYT ririeHn npaui Ta
npodeciiHNX 3axBoproBaHb XapKiBCbKOro Hawio-
HanNbHOro MeAMYHOro yHiBepcuTeTy. Y AoCniaxKeH-
HA ©ynu BkmoveHi 107 xBopux i3 giarHo3om BX
Bif BNnMBY nokanbHoi Bibpauii | Ta Il cTyneHiB Bi-
Kom Big 41 go 66 pokie (cepegHin Bik — (54,001
16,17) poky). 3 Hux y 60 xBopux BX byna noea-
HaHa 3 X Il cTagii (ocHOBHa rpyna), a y pewTu
47 xBopux byna isonboBaHa BX (rpyna nopiBHsAH-
HS). Y CBOW 4epry, KoxHa rpyna Oyna nogineHa

P

Ha nigrpynu 3a ctyneHem BX. OcHoBHy rpyny no-
ainunu Ha nigrpyny i3 BX | ctynena 3 X Il cTagii
(26 ocib) i gpyry nigrpyny xsopux i3 BX Il ctyne-
Ha 3 X |l cTagii (34 ocobu). pyna NOPiBHAHHS
6yna nogineHa Ha nigrpyny 3 isonboBaHow BX
| ctynensa (21 ocoba) Ta nigrpyny 3 i30fbOBaHO
BX Il ctyneHs (26 oci6). BmicT makpo- i Mmikpoene-
MeHTiB (ME) — kanbujito, Marhito, UMHKY, Migi Ta
3anisa B1u3Ha4yanv atoMmHo-abcopOuiiHiM MeTogoMm
Ha cnekTpodoTomeTpi «CaTtypH-4» (Pociq) [7]. Cta-
TUCTUYHWIA aHani3 AaHuX NPOBOLUN 3a SOMOMOIO0
KOMM’IOTEPHOro nakeTa NpUKNagHuxX nporpam ang
00po0bkM cTaTUCTMYHOI iHpopmauii Statistica 6.1
(StatSoft, Inc., CLLUA). Insa nopiBHAHHA ABOX HOp-
MarnbHUX PO3noainiB BUKOPUCTOBYBaNN t-kputepin
CtblogeHTa. Akwo xo4a 6 oguH i3 po3noginis He
OyB HOpManbHUM, A5 NOPIBHAHHA He3aneXHux
BMBIpOK 3aCTOCOBYBanu paHroBui Kputepin Mah-
Ha — YiTHI.

Pe3ynbTatn gocnigxeHHsA
Ta iX 06roBopeHHA

AKTMBHO BMBYAETLCSA BHECOK MOPYLUEHb OOMI-
HY eceHuianbHUXx GiomeTaniB y natoreHe3 BX.
3’aBunacg HoBa iHopMaLis NpPo B3aEMO3B’A30K
obmiHy GiomeTtanis i3 membpaHonaTonoriYHNMM
NopyLLUEHHAMK, 0COBMBO 3 NpoLecammn nepekunc-
HOrO OKMCHEHHS MinigiB, OeCTPyKTypu3sauieo cy-
OWHHOI CTiHKK [8]. Taknum YmHoM, BioMeTanu € Bax-
nMBUMK KaTanisatopamm OBMiHHUX NPOLECIB i
BidirpatoTb 3HaAYHy ponb Yy aganTauil opraHiamy B
HOPMi Ta Npwn NaTonoril.

B opraHismi ntoguHn Ca 6epe yyacTtb y noby-
[JO0BIi KICTKOBOT TKaHUHW, Yy NpoLecax 3ropTaHHs Kpo-
Bi, perynioBaHHi BOAHO-CONbOBOro obmiHy, 36ya-
NMBOCTI HEPBOBOI CUCTEMU, M’I30BOMY CKOPOYEH-
Hi, Oii AesKnX ropMOHIB. Y HaWoOMy OOCHIAXEHHI
cnocTtepiranocya CTaTUCTUYHO 3Hauvylwe nigBu-
weHHsa Ca (p<0,001) y rpyni NOpiBHSAHHA WOA0
rpynu KOHTPOMIO: rpyna 3 isonbosaHoo BX | cT.
— 2,51 mmons/n ME [2,45; 2,54], rpyna 3 i30Mnb0-
BaHoto BX Il ct. — 2,86 mmonb/n ME [2,78; 2,90],
rpyna koHTponto — 2,41 mmone/n ME [2,34; 2,47],
a TaKkoX 3pOCTaHHS AAHOro nokasHuka npw npo-
rpecyBaHHi BX. Lli 3MiHV MOXHa NOACHUTU TUM, LLIO
CUCTEMHUI XapaKTep YLKOMKEHHS KIITUHHUX
mMeMb6paH npwu BibpauinHin naTonorii, y ToMy Yunc-
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ni B rMagkoM’'si30BMX KNiTUHaX apTepin, moxe OyTu
OCHOBO N4 nigsuweHHs Ca Ta NnpussoanTn 4o
pO3BUTKY cneyudivyHoro ans BX nepudepunyHoro
aHroOMCTOHIYHOTO cMHAPOMY. Moro po3BuTok, y
CBOIO 4epry, BNMvMBae Ha CYAUHHWUIA TOHYC, peo-
NOriYyHi BNACTMBOCTI KPOBIi, MIKPOLMPKYNALio Ta
perioHanbHWI KpoBOTIK [9].

Takox crnocTepiranocsa CTaTUCTUYHO 3HauyLle
nigemweHHs Ca (p<0,001) B OCHOBHI rpyni Wono
rpynu NOPIBHSAHHSA Ta KOHTponto: niarpyna BX | cT.
X II et. — 3,09 mmonb/n ME [3,01; 3,20], rpyna
3 isonboBaHoto BX | cT. — 2,51 mmone/n ME [2,45;
2,54], rpyna koHTponio — 2,41 mmons/n ME [2,34;
2,47]; nmigrpyna BX Il ct. X Il c1. — 3,50 mmonb/n
ME [3,38; 3,61], rpyna 3 isonboBaHot BX Il cT.
— 2,86 mmonb/n ME [2,78; 2,90], rpyna KOHTpO-
no — 2,41 mmons/n ME [2,34; 2,47]. Lli 3miHK 3y-
MOBIEHi HaPOCTaHHAM Ba30CNaCTUYHUX peakLii,
SKi XapakTepHi gnsa nepebiry M'X.

36inbweHHs BMicTy Ca B KpOBi B NOEAHAHHI 3i
30inbweHHAM BMmicTy Mg BigoGpaxae npouecu
mMobini3auii Mg 3 TKaHUH sK KodhakTopa YMCHEH-
HUX €H3MMHUX peakLuin, HeobxigHuX ANns akTuBa-
Ll eHepreTMyHoro Ta NIacTMYHOro oomiHy. PiBeHb
Mg ctatuctuyHo BiporigHo (p<0,001) 36inbLy-
BaBCS B rpyni NOPIiBHAHHA WOA0 KOHTpono: BX
| ct. — 1,11 mmonbe/n ME [1,07; 1,14], BX Il cT.
— 1,39 mmons/n ME [1,33; 1,47], rpyna KOHTpoO-
nto — 0,86 mmons/n ME [0,81; 0,88], Takox piBeHb
Mg 3pocTtaB y mipy nporpecyBaHHs BX. OTpuma-
Hi pe3ynbTaTu, MIMOBIPHO, 3YMOBIIEHI TUM, LLO MO-
CUNEHHS npoLeciB ninianepokcngasun 3 genpeci-
€10 aHTMOKcMAaHTHOI cuctemmn npu BX cynposo-
AXYOTbCA CUCTEMHUMU YpaKeHHAMU MemOBpaH
KNiTUH | CyOKNITUHHMX CTPYKTYP, 3PYLUEHHAMMW HEWN-
poropMoHanbHOI perynauii 3a TMNOM pPaHHbOI iH-
BONIOTUBHOI NepebynoBu, posnagaMmun Mikpoump-
KynAuii 3i 3HWKEHHAM NNacTUYHOro N eHepreTuy-
HOro 3abe3neyYeHHs opraHiB i TKaHUH, XPOHIYHOK
rinokcieto. Kpim Toro, 3amiHa koHueHTpadii Mg npu-
3BOAMTb [0 crnasmy CyauH, NiABULLIEHHS TX Yy Tnn-
BOCTi 0 npecopHux areHTis [10].

HopmanbHuin piBeHb Mg HeobxigHuin ons pery-
nsauii HepBOBO-M’SI30BOI NMPOBILHOCTI Ta TOHYCY Cy-
AvH. CTaTUCTUYHO BiporigHe 3pocTaHHst BMICTY Mg
(p<0,001) 3anexHo Big noegHaHoi X i €, MabyTb,
3aXMCHO-MPUCTOCYBArbHOK peakLieto, cnpsiMoBa-
HOK Ha 3anobiraHHs Ba30CMaCTUYHUM peakuisMm:
nigrpyna BX | ct. X Il c1. — 1,16 mmons/n ME
[1,11; 1,20], rpyna 3 i3onboBaHoto BX | cT. —
1,11 mmone/n ME [1,07; 1,14], rpyna KOHTPOMo —
0,86 mmons/n ME [0,81; 0,88]; nigarpyna BX Il cT.
X1l er. — 1,59 mmone/n ME [1,49; 1,70], rpyna 3
isonsoBaHoro BX Il ct. — 1,39 mmonw/n ME [1,33; 1,47],
rpyna koHTponto — 0,86 mmonk/n ME [0,81; 0,88].

A oT Zn, Fe, Cu BMKOHYIOTb GionoriyHy posnb
KaTanisatopiB XiMiYHMX peakuii B opraHiami, 6e-
PYTb y4acTb Yy peryntoBaHHi XNUTTEBO HEOBXiAHMX
dyHKUiIN. BOHN MICTATLCA B TKAHWMHAX opraHiamy
B AYXXE Marux KinbKOCTsX, ane MiHiMasbHi Bigxu-
NEHHA X BMICTY Bi HOPMU CMPUYMHIOKTE TSXKKI
NOpYLWeEHHS 0BMIHHMX NpoLeciB i, K Hacnigok,
PO3BUTOK 3aXBOPHOBAHb.

Hamu B xoai gocnimkeHHsa Takox Oyno BusiB-
NEeHo cTaTcTUYHoO 3Havywe (p<0,001) niaBrer-
HA Zn, noB’d3aHe 3 nporpecyBaHHaM BX; BX | cT.
— 19,17 mkmonwe/n ME [17,06; 20,4], BX Il cT. —
22,47 mkmone/n ME [21,31; 23,33], rpyna KOHT-
ponto — 17,05 mmone/n ME [15,35; 18,89]. Lle,
MMOBIPHO, 3yMOBJIEHO HAOXOMKEHHSM Zn i3 Tka-
HWUHHOTO «Aenox» Nig A€o rIOKOKOPTUKOIAIB Y Bia-
noBigb Ha BibpauiiHUiA CTpecC, a TakoX AK MOX-
NVBUI BapiaHT aHTMOKCUOAHTHOro 3axucty [11].

PiBeHb Fe cTaTucTMyHO BiporigHo 36inbLlyBaB-
cs (p<0,001) y rpyni NOPIBHSIHHS W00 KOHTPOSIb-
Hol rpynu: nigrpyna 3 BX | cT. — 22,9 mkmons/n
ME [22,3; 23,8]; nigrpyna 3 BX Il cT. —
28,5 mkmone/n ME [27,3; 29,7]; kOHTpOnbHa rpy-
na — 18,8 mkmone/n ME [17,95; 19,5]. Lli 3miHn mo-
XYTb CBIiOYMTM NPO ageKBaTHE MOCUMEHHA QOYHK-
LliOHYBaHHA CUCTEMWN MIKPOCOMAIIbHOMO OKUCHEHHS
Ha d)OHi MacCUBHOIO BMKMAY IMHOKOKOPTUKOIAIB Y Big-
noBigb Ha BibpaUiiH1iA cTpec abo NPo KOMMEHCYo-
4y posib NiMdaTUYHOI CUCTEMN B perynsLii MibKcuc-
TEMHUX B3aEMO3B’A3KIB AaHoro GiomeTany [12].

TakoxX HaMu BUSIBIIEHO CTAaTUCTUYHO BiporigHe
36inbweHHs Fe B rpyni 3 cynposigHoto X, Y nia-
rpyni xeopux i3 BX | cT. X Il cT. piBeHb Fe cra-
HoBuB 24,9 mkmonbe/n ME [24,5; 25,8]; y nigrpyni
XBOpUX 3 i3onboBaHo BX | cT. — 22,9 mkmonb/n
ME [22,3; 23,8] i B KOHTpONbHIiN rpyni —
18,8 mkmonb/n ME [17,95; 19,5]. Y nigrpyni xBo-
pux i3 BX Il ct. 'X Il cT. piBeHb Fe cTtaHoBMB
33,1 mkmonb/n ME [24,5; 25,8]; y nigrpyni xsopux
3izonboBaHoto BX Il cT. — 28,5 mkmonw/n ME [27,3;
29,7] i B kKOHTpOnbHin rpyni — 18,8 mkmons/n ME
[17,95; 19,5]. BusiBneHe nigBuLLeHHs piBHS Fe, Wwo
Bigirpae Benuky ponb Yy iHTEHcudikauii npouecis
NepPeKNCHOro OKUCHEHHSA NinigiB Yepes3 3HUXEHHS
aKTMBHOCTI rnyTaTioHNepokcmMaasun, € akTopom
po3BuTKy X Ta ii ycknagHeHb. Y uinomy niasu-
LeHnn piBeHb Fe MOXHa po3suiHioBaTh SK 06TSX-
nneui paktop y natoreHesi X i BX.

Y xopi gocnimKeHHS BUABIIEHO HE3HAYHE NiaBu-
weHHsa Cu B nnasmi KpoBi Y XBOPUX 3 i30JTbOBAHOID
BX: y migrpyni 3 BX | cT. — 22,9 mkmons/n ME [18,3;
25,5]; y nigrpyni 3 BX Il ct. — 24,9 mkmonbs/n ME
[22,7; 26,7]; koHTponbHa rpyna — 18,8 Mkmonb/n
ME [15,5; 21,3]. CnocTepexyBaHe He3Ha4He 30irb-
weHHs BMicTy Cu B nnasmi KpoBi Moxe 6yTu no-

i e e e i, e

76 —

==== (LECORHA NELKVHKR KYPHAN

| aamEae  __amaa _ _amSma

——



B’si3aHe 3 MOPYLUEHHAMU B CUCTEMI MiKpocoMarb-
HOrO OKUCHEHHS nediHku. Ak Bigomo, Cu moxe
NMeBHOI0 MIpOK BNIMBATU Ha IHTEHCUBHICTb Mpo-
LieCiB MEPEKNCHOro OKMCHEHHS MinigiB Yepes yTBo-
peHHs1 cynepokengancmyTtasu. NigBuLLeHHs BMic-
Ty Cu B nNna3mi KpoBi Moxe ByTn Takox noe’dA3a-
He 3 NOPYLUEHHSM CUHTEe3y TPaHCMOPTHUX Binkis
y neviHui Ha ¢oHi BibpauinHO-3yMOBIEHOI naTo-
noril neviHkm [13].

Hamu BuABNeHo cTaTUCTUYHO BiporigHe 306inb-
weHHa Cu B ocHOBHIM rpyni. Y nigrpyni xBopux i3 BX
| ct. Xl cT. piBeHb Cu cTaHoBMB 28,1 Mkmonb/n ME
[25,1; 30,9]; y niarpyni xBopux 3 i3onboBaHow BX
| ct. — 22,9 mkmonb/n ME [18,3; 25,5] i B KOHT-
ponbHin rpyni — 18,8 mkmone/n ME [15,5; 21,3].
Y nigrpyni xsopux i3 BX Il c1. X Il cT. piBeHb Cu
ctaHoBuB 33,9 mkmone/n ME [31,6; 36,1], y nigrpyni
XBOpuX 3 izonboBaHo BX Il cT. — 24,9 mkmonb/n
ME [22,7; 26,7] i B KOHTPONbHIA rpyni —
18,8 mkmonb/n ME [15,5; 21,3]. IMigBULLLEHHA KOH-
ueHTpauii Cu, MabyTb, NOACHIOETLCS TUM, LLO LieW
biomeTan 6epe yyacTb Y akTMBaLil CUHTE3Y OKCU-
Ay a30Ty — OOHOro 3 OCHOBHUX Perynsatopis cy-
AVNHHOTO TOHYCY, 3HWXKEHHSI SIKOro ocobnvBo Bu-
paxeHe npu noegHaHHi BX i3 X,

dizionoriyHe 3Ha4YeHHs Makpo- Ta Mikpoene-
MEHTIB BM3HAYa€TbCS X y4acTio Yy CTPYKTypax i
PYHKLIAX BiNbWOCTI (PepMeHTaTUBHUX CUCTEM i
npotecax, siki (poxogsaTb B OpraHiami, y nnactuny-
HUX Npouecax i nepedbyaoBi TKaHMHK, Y HOpPMY-
BaHHi iMyHITETY, Yy NiATPUML KNCITOTHO-OCHOBHO-
ro cTaHy Ta BOOHO-CONbOBOro oomiHy [14]. KoH-
LeHTpaLis ioHiB MeTanis y opraHiami noguHu 3Ha-
XOAUTbCA Ha NEBHOMY PiBHIi, MOPYLIEHHA SAKOro
NpPW3BOANTbL 0 PI3HOMaHITHUX NATOSOrNYHNX CTa-
HiB.

Hes3Baxkatoum Ha Te, Lo 3MiHK BiomeTanis manmu
pi3HOCMPAMOBaHUIA XapakTep, 3 natodisionoriyHol
TOYKM 30pY, Ui MNOPYLUEHHS MOXHa BU3HAYUTU SK
«cuMHApom koMbiHoBaHoro gamcbanaHcy biomeTta-
nie» [15].

BucHoBKM

1. BmicT GiomeTanie y 00CTEXEHMX XBOPUX YCiX
rpyn 6yB BipOrigHO BULLIMM, HiXK Y KOHTPOIbHIN rpy-
ni. Hanbinblw 3Havywmymy BiAMIHHOCTI BUSIBMNEHI B
KpOBi XBOPWX i3 BiGpaLiiHo XBOpo6OLO B NoegHaH-
Hi 3 riNepPTOHIYHOI, WO 36iNbLUyBanmcs B Mipy 3poc-
TaHHSA CTYNEeHS TSHKKOCTI MOEAHAHOI NaTosoril.

2. 30inbleHHs BMiCTy GiomeTaniB y obcTexe-
HUX XBOPUX YCiX rpyn CBig4YNTb NPO HasBHICTb 3a-
ranbHUX NaHoOK nopyleHb perynsuii CyanHHOro
TOHYCY Y XBOPUX i3 BiOpaLiiHO Ta rinepTOHIYHO
xBopobamu, a TakoX Npo akTUBHY yyYacTb AOCHi-
DPKYBaHUX MIKpOeneMEeHTIB Y LMX npoLecax.
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Ha gonoMory aBTopaM

«OAECBbKUA MEOUYHUW XXYPHA»

BigomocTi npo BuaaHHA

«Ofecbkuini MegnYHUI XypHarn» 3acHOBaHO Y
1926 pouj. 3a kinbka pokiB BiH HaOyB Heabuskoro aB-
TOPUTETY cepepn, HayKoBLiB. Y HbOMY ApYKyBanu CBOi
npadi BYeHi, Yni imeHa Bynu BCECBITHLO BiAOMI BXeE TOro
Yyacy abo 3000ynu BU3HAHHA B ManbyTHbOMY. Ta 3ro-
OoM, Ha novatky 30-X pokiB, BUAAHHS XXypHany 0yno
npunuHeHo. NoHosnexun y 1997 poui, BiH 3a KOPOTKMI
Yyac BiJHOBMB CBill aBTOPUTET i MNOCIB YiNbHE MicLe ce-
pen HayKoBUX BUAAHb KpaiHU.

3acHoBHMKamun «OgecbKoro MeauyHoro XypHany»
€ MiHicTepcTBO O0xopoHM 340poB’s Ykpaivn n Ope-
CbKWI HaUioHaNbHWA MeOUYHWUIA YHIBEpPCUTET, BUOAB-
uem — Opgecbkuii HauioHanbHU MeAUYHUIA YHiBEp-
cuTeT.

["onoBHUM pefakTopoM 3 Yacis BiAHOBIIEHHSA BUMYC-
Ky XypHany € akagemik HAMH Ykpainn naypeat [dep-
xaBHoI npemil YkpaiHn B. M. 3anopoxaH. [Jo cknagy

peaakuiiHol Konerii Ta pegakuinHoi pagu BXoAATb Bi-
[OMi BiTYM3HSIHI Ta 3apybixkHi BUYEHI.

MoctaHoBamu Mpeangii BAK Ykpainm Ne 1-05/2 Big
27 TtpaBHA 2009 poky Ta Ne 1-05/5 Big 31 TpaBHs
2011 poky «Ogecbkuin MeauvHu XypHarn» BKITHOYEHO
00 nepeniky BUAaHb, y SKMX MOXyTb nybrikyBaTucs
OCHOBHI pe3ynbTaTi gucepTauiiHux pobiT 3 MeanLuHW,
Bionorii Ta apmadii. Came Ue 7 BU3HaAYae TemaTuky
noro ny6nikauin. LLlopoky y )ypHani apykyeTbcst 6nm3b-
KO ABOXCOT CTaTewn i MoBigOMMNEHb.

KypHan BuxoguTb WICTb pasiB Ha pik. BiH Hagxo-
OWTb 00 HarBigoMiWwmx GibnioTek KpaiHu, BENUKNX Ha-
YKOBMX LIEHTPIB, AeCATKIB HaBYanbHUX 3aknagis. oro
nosiBY rigHO OLiHEHO 3a MeXamu HaLlol KpailHu.

PosnosclogxyeTbca 3a nepeannaroto. Nepeannatu-
TW XXypHan MoxHa y 6yab-skoMy nepeannaTtHOMy NyHKTi.
MepennnaTHuii iHoekc — 48717.

NPABUIIA MIQrOTOBKU CTATEM
[0 «<OOECBLKOIr0O MEAUYHOIO XXYPHANY»

1. B «OgecbkoMy MeanyHOMY XXypHani» nyorikytoTb-
Cs1 TEOPETUYHI 1 OrNsiAoBI CTaTTI, SKi BigoOpakatoTb BaX-
NUBI AOCATHEHHS HAyKW, NiCYMKN 3aBepLUEHUX OPUri-
HanNbHUX KIiHIYHUX | eKcnepuMeHTanbHUX AOCHiaKeHb,
OCHOBHI pe3ynbTaTh AucepTauiiHuX pobiT 3 MeguLUUHN,
Gionorii Ta dpapmalii, a Takoxx Matepianu memopiarnb-
HOro Xxapakrtepy.

2. [lo posrnsgy npunmaroTbest NpobnemHi cTaTTi 3a-
ranbHUM obcsirom Ao 8 ctopiHok, ornsign — go 10 cTo-
PIHOK, Opu1riHanbHi 1 iHLWi BUAK cTaTern — A0 6 CTOPIHOK,
KOPOTKi MOBIAOMMEHHS — A0 2 CTOPIHOK.

3. He npuiimatotbes cTatTi, siki BXe 6ynu Hagpyko-
BaHi B iHLWMX BUAAHHSAX abo 3anponoHoBaHi 4o nyoni-
Kauil KiflbkOM BUAAHHAM BOOHOYAC, a TaKoX poboTu, ki
3a CBOEI0 CYTHICTIO € nepepobkoto onybnikoBaHUX paHi-
LWe cTaTen i He MICTATb HOBOrO HayKoOBOro Martepiany
abo HOBOro HayKOBOrO OCMUCIIEHHS BXE Bi4OMOro Ma-
Tepiany.

4.Y XypHani OpyKytTbCS:

a) pesynbTaTu opuriHanbHUX AOCHiAXeHb Y npiopu-
TETHUX HanpsMax PO3BUTKY MEAUYHUX, BiONOriYyHmX i
hapMaLeBTUYHUX HaYK;

0) poboTn 3 pyHaameHTanbHUX npobnem Gionorii,
MeanumHu, dapmakonorii Ta dapmauii:

— reHeTuKn Ta NpUKNagHnX acnekTiB MeauyHol re-
HETUKM;

— BioianyHi Ta MOpdOdYHKLiOHaNbHI Xapak-
TEPUCTUKM KIMITUH OpraHiaMy npu pisHUX BuAax narto-
nori;

— pOBOTU 3 HOBITHIX KNITUHHUX TEXHOJOTIiN;

— HOBITHI po3pobku B ranysi 3aranbHol i KNiHiYHOI
dapmakornoril Ta dapmadi;

— [OCArHEHHS B rany3si BMBYEHHS eTionoril, nato-
reHesy Ta [iarHOCTMKM Cy4aCHUX 3aXBOPHOBaHb;

P

— npodinakTuka 3axBOpPIOBaHb, LWENMeHHs, 3a-
nobiraHHA 0cobnMBO HEDE3NeYHM 3aXBOPHOBAHHSAM;

B) OrMNsAM 3 CyvacHUX akTyanbHUx npobnem Giono-
rii, MeguunHKn Ta hapmaldii;

r) iHdoopmalisi, XpoHika, toBinei.

5. CtatTa HagcunaeTbesa 40 pedakuil B 4BOX NpuMip-
HWKax, nignucaHux ycima astopamu. Ceoimu nignuca-
MU aBTOPU rapaHTyloTb, O CTaTTIO HanucaHo 3 JOTpu-
MaHHSIM NpaBun NigrotoBku ctaten 4o « Ogecbkoro me-
OWYHOrO XXypHarny», eKkcrepuMeHTarbHi Ta KfiHiYHi go-
CnigXeHHs 6ynu BUKOHaHI BigNoBiAHO 00 MiDKHAPOAHUX
€TUYHUX HOPM HayKoBWUX LOCHiAXeHb, a TakoX Haja-
I0Tb pedakUii NpaBo Ha nybrnikauito cTaTTi y XXypHani,
po3MillleHHs Ti Ta MaTepianis Wo[o Hel Ha canTi Xyp-
Hany i B iHWWX AXepenax.

6. CtaTTa CynpoOBOAXKYETLCS HanpaBneHHsaM 40 pe-
Oakuii, 3aBisoBaHMM NiANMCOM KepiBHUKa Ta nevaTKowo
YCTaHOBU, A€ BMKOHAHO poboTy, a ANs BiTYM3HSAHUX
aBTOPIB TAKOX €KCNepPTHUM BUCHOBKOM, L0 A03BOMSE
BiOKpUTY nybnikauito.

7. AKWwo y cTaTTi BUKOPUCTAHO MaTepianu, siKi € iH-
TerneKkTyanbHOK BAacHICTIO KifTbKOX opraHisauiv i paHi-
e He nybnikyBanucs, aBTop Mae ogepxaTun 403BiN Ha
ix nybnikauito KOXHOI 3 LMX opraHisauivi i Hagicnatu
1oro pasom 3i ctaTTeto.

8. TeKCT OpyKyeTbCcAa Yepes MiBTopa iHTepBany Ha
CTaHOApPTHOMY MaLLMHOMUCHOMY apKyLUi (LUMpUHa Monis:
niBoro, BEPXHLOro Ta HWXHLOrO Mo 2 CM, NPaBoro —
1 cm) wpudptom Arial (Arial Cyr) a6o Times (Times Cyr)
po3MipoM 14 nyHkTiB. CTOpiHKa TEKCTY MOBMHHA MICTU-
T He Binble 30 paakis.

9. MoBa cTaTeil — yKkpalHCbKka A5 BITYU3HAHUX aB-
TOpiB, pOCiiCbKa W aHrnikcbka Anst aBTOpPIB 3 iHLINX
KpaiH.
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10. Matepian cTaTTi Mae 6yTu BUKITaAEeHO 3a Tako
CXEeMOI0:

a) ingexc YOK;

0) iHiyianu Ta npi3BuLLEe aBTOpa (aBTOPIB);

B) Ha3Ba cTarTTi;

r) NoBHa Ha3Ba yCTaHOBM (YCTAHOB), A€ BUKOHAHO
poboTy, MiCTO, KpaiHa;

[) nocTtaHoBKa Npobrnemu y 3aranbHOMy BUMMsSAiI Ta
il 3B’130K i3 BaX>XMMBMMWN HAyKOBMMW Ta MPaKTUYHUMMU
3aBOaHHAMU;

€) aHani3 oCTaHHIX JocnifpkeHb i nybnikauin, B AKMX
3ano4aTkoBaHO pPO3B’si3aHHS AaHOi NpobremMu i Ha Ski
CnMpaeTbCH aBTop;

X) BUAOINEHHS He PO3B’si3aHMX paHille YacTuH 3a-
ranbHol Npobrnemu, sikuM NPUCBAYYETLCA CTaTTS;

3) hopMyritoBaHHA MeTu cTaTTi (MocTaHOBKa 3aB-
OaHHS);

n) BMKMag OCHOBHOrO Martepiany AOCMiLXEeHHS 3
NMOBHUM OBrpyHTYBaHHSIM OTPUMaHUX HayKoBUX pe3yrib-
TaTiB;

K) BACHOBKM 3 JA@HOr0 AOCIiAXEHHS | nepcnekTuamn
noganbLUMX po3pobokK y oMYy Hanpsami;

n) nirepartypa;

M) Ba pe3toMe — POCINCbKOK MOBOK 06CAroM 4o
800 gpykoBaHux nitep (0,45 CTOpPiHKK) A aHIMIACLKO
obcsirom oo 1800 gpykoBaHux nitep (1 cTopiHka) 3a Ta-
Koto cxemoto: iHaekc YK, iHiyianu Ta npissuLe aBTopa
(aBTOpiB), Ha3Ba CTaTTi, TEKCT pe3toMe, KIH4YOBI crosa
(He BinbLue M’aTn).

11. Pe3toMe aHrniCbko MOBOK Mae KOPOTKO MO-
BTOPIOBATU CTPYKTYPY CTaTTi, BKNOYAKOUM BCTYM, METY
Ta 3aBOaHHs, METOAMU, pe3ynbTaTu, BUCHOBKM, KIMOYO-
Bi cnoBa. IHiuianu Ta npisBuLe aBTopa (aBTOpIB) NO-
OatTbCs Y TpaHcrniTepadii, Ha3Ba cTaTTi — y nepekna-
Ai Ha aHrmivcbKy. Knoyosi crnosa 1 iHWi TepMiHW cTaTTi
MatoTb BiAMOBIAaTY 3aranbHONPUNHATM MEAUYHUM Tep-
MiHaMm, HaBeleHM Yy CnoBHUKax. He cnig BukopucTo-
BYBaTW CMNEHT i CKOPOYEHHS, SKi HE € 3aranbHOBXMBa-
HUMMU.

12. XimivHi Ta MaTemaTuyHi opMynn BOPYKOBYHOTb
abo BnmcytoTb. CTPYKTYpHi hopmynn opopMnsioTb SIK
PUCYHKUW. Y dpopmynax po3mivaroTb: mari Ta Benuki ni-
Tepu (Benvki no3HavatoTb ABOMA pUckaMu 3HU3y, Mani
— [JBOMa puUcKkamMu 3BepXy NPOCTMUM OniBLEM); NaTUH-
CbKi niTepn NigKPECOTb CUHIM OniBLEM; rpeLbKi —
00BOAATL YEPBOHMM OSiBLIEM; NIAPSAKOBI Ta HaopPA4-
KOBi UMcpM Ta niTepn No3HavawTb AYrow NpoCcTUM
onisyem.

13. Y ctatTax cnig BukopuctoByBaTtu MikHapoaHy
cuctemy ogunHmub Cl.

14. PucyHku (He BinbLue ABOX) i nignucu Ao HUX BU-
KOHYIOTb OKpemo. Ha 3BopoTHOMY 60Lii KOXKHOTO pUCYH-
Ka NpPOCTUM ORiBLEM Chif yKa3aTu 1oro Homep i Ha3By
cTaTTi, a 32 HeObXigHOCTI MO3HAYNTY BEPX i HM3.

15. Tabnuui (He Binblwe TpbOX) crig ApyKyBaTW Ha
OKpeMMX CTOpPiIHKaX, BOHW MOBUHHI MaTu HymepaLlito Ta
Ha3By. Ha nonsix pykonucy HeobXxigHO BkasaTu Micle
PO3MILLIEHHS PUCYHKIB | Tabnuup. IHdopMaLlis, HaBeaeHa
B Tabnuusax i Ha pucyHKax, He NoBUHHa AybntoBaTuCcs.

16. Cnucok nitepaTypHUx axepen noBUHEH MiCTU-
TN Nepenik npaub 3a OCTaHHI 5 pokKiB i nuwle B oKpe-
MUX Bunagkax — BinbLu paHHi nybnikauii. B opuriHans-
HUX poboTax LuTytoTb He Binbwe 10 gxepen, B orns-
nax — o 30. Ha koxHy poboTy B cnucKy nitepaTypu
Mae OyTu nocunaHHsi B TEKCTi pykonucy. Jlitepatypa y
CMUCKY PO3MILLYETLCS 3rigHO 3 MOPSAKOM NOCUMNaHb Ha
Hely TEKCTi CTaTTi, aKi NoA4aloTb Yy KBagpaTHUX OYXKKax,
abo 3a andasiTom. AkWO HaBoaATbLCA PObOTU NuLle
O[IHOrO aBTOpa, BOHU PO3MILLYOTLCS Y XPOHOMOrYHO-

My nopsiaky. [Jo cnuncKy niTepaTypHUX Sxepen He chnig
BKITHOYaTM pobOTH, SKi LLie He HaapyKOBaHi.

17. Cnucok nogaeTbCcs y ABOX MPUMIipHUKax Arns
KOXXHOrO ek3emnnsapa cTaTTi, SKi OPYKYTbCS OKpeMo
OAWH Big ogHoro. MNMepwunin NpUMiIpHUK 0GOPMIISETLCS
BignosigHo go ACTY NOCT 7.1:2006. Opyruin — nos.-
HICTIO MOBTOPIOE NEPLUNIA, ane NaTuHULE 3a HMKYe-
HaBeOEeHVMY CXEMaMMU.

Ans cmamed:

Author A.A., Author B.B., Author C.C. Title of article.
Title of Journal 2005; 5(129): 49-53.

Mpi3BuLla aBTOPIB | Ha3Ba XypHany nofarTbcs na-
TUHULEI Y TPaHcriTepalil, Ha3Ba cTaTTi — Yy nepeknagi
Ha aHrmMincLKy.

HAns mamepianie koHghepeHUili:

Riabinina, A.A., Berezina, E.V., Usol'tseva, N.V.
Surface Tension and Lyotropic Mesomorphism in Sys-
tems Consisting of Nonionogenic Surfactant and Wa-
ter, Liotropnye zhidkie kristally i nanomaterialy: sbornik
statei VIl Mezhdunarodnoi nauchnoi konferentsii (Lyo-
tropic Liquid Crystals and Nanomaterials: Proceedings
of the Seventh International Conference), Ivanovo:
Ivanovskii Gos. Univ., 2009, p. 73-75.

Mpi3BULLLa aBTOPIB NOA4AOTLCH Y TpaHcniTepaLlil, Ha-
3Ba npaui — y nepeknagi Ha aHrnincbKy. onoBHe B
onmncax KoHgepeHLUin — Ha3Ba KOH(epeHLii MOBO
opwuriHany (nodaeTbCs y TpaHcniTepauii, AKWo Hemae
1T aHrnincLKOI Ha3BW), BUAINSAETECS KYPCUBOM. Y OyX-
Kax HaBOAMTbLCS Nepeknag Ha3BWu Ha aHrmincbKy. Buxia-
Hi AaHi (Micue npoBeaeHHs KOHdepeHLji, MicLe BuaaH-
HS, PiK, CTOPIHKN) — aHrMiNCbLKOI0.

ns moHoepaghili ma iHWUX KHUXOK:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last
government of the USSR]. Moscow, KromPubl., 1993.
221 p.

MpisBuwa aBTOPIB NogalTbCA Yy TpaHcniTepalir,
Ha3Ba KHWXKM — KYPCMBOM Yy TpaHcriTepadil 3 nepe-
KnagoMm Ha aHrnincbKy y kBagpaTHux gyxkax. Micue
BUAAHHSA, piKk BUOAHHSA, 3aranbHa KifbKiCTb CTOPIHOK
— aHrnincbLKoW, Ha3Ba BUOaBHULTBA — Y TpaHchiTe-
pauii.

3aysaxyemo: y cnucky naTuHuLE NoTPiGHO yka-
3yBaTW BCIX aBTOPIB NiTepaTypHOro Axepena, Ha sike
Bu nocunaeteck (OACTY NOCT 7.1:2006 yboro He ne-
penbayae). Takox He cnig y HbOMy 3aCTOCOBYBaTH ne-
penbaveHnx CTY TOCT 7.1:2006 3HakiB po3aiNieHHS:
/I i —. HasBy pxepena (KypHar, KoHdepeHLUid, KH1ra)
3aBXaW BUAINAITb KYPCUBOM.

[oTpumaHHs uyux npaBun 3abesnedyntb KOpPeKTHe
BiOBpaKeHHs LMTOBaHMX JKepen y nepeBaxHin 6inb-
LLIOCTi pedpepaTUBHUX HAYKOMETPUYHUX Ba3 faHuX.

18. Ckopo4eHHs cniB i CNOBOCMOMYyYeHb NoAatThbCs
BianoBsigHo ao ACTY 3582-97 i TOCT 7.12-93.

Onsa Tnx, XTo HEe Mae AoCTyny A0 NOBHOMO TEKCTY
OCTY, Ha canti Ogecbkoro MeayHiBepcuteTy HaBe-
OeHo npuknaan opopmneHHs 6idniorpadiyHnx 3anu-
ciB. JocTyn 3a nocunaHHam http://odmu.edu.ua/
index.php?v=1179.

19. o cTaTTi Ha OKPEMOMY apKyLLi MOBO OpuriHa-
ny " aHrnincbKo AoJatnTbCs BiZOMOCTI PO aBToOpIB,
SKi MICTSITb: BYEHE 3BaHHS, HAYKOBUI CTYMiHb, NpPi3Bu-
e, iM’s Ta no 6aTbKOBI (MOBHICTIO), Micue poboTu 1
nocagy, sky obivimae aBTop, agpecy A NIMCTYBaHHS,
HoMepu TenedoHiB, dakciB Ta agpecu enekTPOHHOI
nowTu.

20. [lo opyKoBaHuNx MmaTepiarnis, BUKOHaHWNX i3 BUKO-
PUCTaHHAM KOMM'IOTEPHUX TEeXHOMOorin, 060B’A3KOBO
JoJalTbcsa MaTepianu kKomn’toTepHoro Habopy Ta rpa-
ikn Ha ANCKeTi (NasepHOMyY OUCKY).
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TekcT moxe OyTun Takmx cpopmarie: Word for Win-
dows, RTF (Reach Text Format).

padiyHnin maTepian cnig nogaBaTtn B OKPeMUX
dannax gopmartie XLS, TIFF, WMF abo CDR. Po3ginb-
Ha 30aTHICTb LWUTPUXOBUX opuriHanie (rpadiku, cxemmn)
¢opmaris TIFF nosuHHa 6yt 300-600 dpi B&W, Ha-
niBTOHOBMX (¢poTorpadii Ta iH.) — 200-300 dpi Gray
Scale (256 rpagadin ciporo). LnpuHa rpadivHnx opu-
rinanis — 5,5, 11,51 17,5 cm.

21. CtaTTi nigaatoTbCs HAyKOBOMY peLeH3yBaHHIo,
3a pesyrnbTaTamu SKKOro yXBartOETbCH PilUEHHS NPO
OoLinbHiCTL nybnikauii podoTu. BigxuneHi ctatTi He
NMoBepTalTbCS | MOBTOPHO HE PO3rNsAatoThCs.

22. Pepakuisa 3anvwae 3a coboro npaBo pedakLiiHol
npaBku CTaTel, sika He CNOTBOPHOE X 3MicTy, abo no-
BEPHEHHS CTaTTi aBTOPY 41151 BUNPABMNEHHSI BUSBNEHNX
aedbexTiB. CTaTTi, BigicnaHi aBTopam Ha BUMpPaBeHHS,
cnig NnoBepHyTU 4O pefakLii He NisHile HiX Yyepes Tpu
OHi nicnsa ogepXKaHHs.

23. [laTtolo HagXooKeHHs cTaTTi 40 XypHarny BBa-
XKaeTbCs AeHb OTPMMaHHSA peakLieto 0OCTaTOYHOro Ba-
piaHTa TEKCTy.

24. KopekTypy aBTopam He BUCUNAKTbCH, NpoTe,
AKLWO Le He nopyllye rpadik BUXOAY XKypHany, MOX-
NMBE HaJaHHSA NpEenpuHTy, B SKOMY OONYyCTUME BU-
npaBneHHs nue NoOMUIToK Habopy i dakTaxy.

25. lMNy6nikayis maTtepianis y «OgecbkoMy Meany-
HOMY >KypHani» nnatHa. Onnarta 34ilCcHIETLCA nicns
peLeH3yBaHHS cTaTen i cxBaneHHs iX 40 APYKY, Npo
LLIO aBTOPIB NOBIJOMIISAOTL AOAATKOBO.

Pekeizumu Ans nepepaxyeaHHs Kowmie 3a ny6-
NiKauyiro:

OpepxyBad nnatexy: Ogecbkuii HalioHanbHUn Me-
OVYHUI yHIBEpCUTET.

bank: N'YOKCY B Opgecbkin obnacti, M®O 828011,
p/p 31258273210481, igeHT. kog 02010801.

Y npusHadeHHi nnaTexy 060B’A3KOBO BKa3aTu: Kog
25010200, 3a gpyk cTaTTi y XypHani (Ha3Ba xxypHany).

Konito kBMTaHLji Npo cnnaTty NpocMMo HaacunaTi noLu-
Toto Ha agpecy: Oaecbknin HalioHaNbHUIA MEOUYHWIA YHI-
BEPCUTET, peaakLis XypHany (Hassa >ypHary), Banixos-
CbKUiA NpoB., 2, M. Opeca, 65082; dakc (048) 723-22-15
aona B. . JlixauoBoi; Tten. (048) 728-54-58 (p.),
(097) 977-23-31 (M.), e-mail: vera@odmu.edu.ua.

26. CtatTi gnsa nyénikauii HanpaBNATK 3a aapecolo:
Opecbkuii HauioHanbHUI MeguYHNA YHIBEpCUTET, pe-
fakuis «Ogecbkoro MegMyHoro XXypHany», Banixoscb-
Kun npos., 2, M. Ogeca, 65082.

27. CtartTi, WO He BiANoOBiAaTb LM nNpasunam, He
po3rnsgatTbes.

PedakuyitiHa Konez2isi

Mopsaaok peueH3yBaHHA
PyKONuUciB HayKOBUX CTaTeM, AKi HaaxoaaTb AnA nyonikadii
B pefakuito «0aecbkoro MeamM4Horo XXypHany»

Haykosi cTaTTi, aki HagxoaaTb Ang nybnikauii B pe-
Aakuito «OgecbKoro MeguyHoro XXypHany», nignarawTb
peLleH3yBaHHIO.

PeueH3eHTaMn XypHany € gocsigyeHi axisui —
OOKTOPW HayK, YNeHn peaKornerii XypHarny Ta horo pe-
OakuinHoi pagun. Konu € notpeba, peaakuisa 3anyyvae oo
peLieH3yBaHHs CTOPOHHIX daxiBuiB. [lonyckaeTbcs ny6-
nikauisi HayKkoBoOI CTaTTi 32 MMCbMOBUM NOAAHHAM Yne-
HiB pegakuivHOI Konerii Ta pegakuiiHol paaw.

Mig yac peyeH3yBaHHS OLIHIOTBECA BiANOBIAHICTb
CTaTTi TemaTuui XxypHany Ta il Ha3Bi, akTyanbHiCTb i
HayKoBWI piBEHb, 4OCTOIHCTBA N HE4OSiKK, BiANOBIg-
HiCTb odpopMNneHHs cTaTTi BuMoram pepgakuii. Ha-
NPUKIHLi poBUTLCSA BUCHOBOK NPO A0 iNbHICTE Nyoni-
Kauil.

PeueHsis HagaeTbCca aBToOpy CTaTTi HA MOro 3anuT
6e3 nignucy, BkasiBky npi3suLLa, nocaam i micus pobo-
TN peLeH3eHTa.

AKLWO peLeH3eHT pekomeHaye BunpaBmTn abo Jo-
onpautBaTi cTaTTio, pefakuis Bignpasnse aBTopy

P

TEKCT peueHsii Ans BHeCeHHs B poboTy BigMNOBIiAHMX
3MiH.

ABTOpY, CTaTTs SIKOro He Oyna npuinHATa 4o nyoni-
Kau,il, Ha oro 3anuT BiaNpaBnNsaeTbCA MOTUBOBaHa Bif-
MoBa. Pykonuc cTaTTi He noBepTaeTbes.

AKLWo aBTOp He 3rofeH 3 AYMKOK peLeH3eHTa, BiH
MOXe JaTu MOTMBOBaHY BiAMNOBiOb.

Konu € notpeba, 3a NOrog>KeHHsM 3 aBTOPOM MOXe
OyTV NpoBedeHO JoOAaTKOBE peLeH3yBaHHS PyKonucy
iHWKM dhaxiBueMm.

OcTtaTto4He pilleHHsA Npo nyonikadito cTaTTi Ta ii Tep-
MiHW NpUMae pefakuinHa Konerisi.

B okpemunx Bunagkax 3a HasiBHOCTi NO3UTUBHOI pe-
LeHsii MoxnuBa nybnikauisi cTaTTi 3a pilleHHSIM ronoB-
HOro pegaktopa abo oro 3acTynHuka.

Micns yxBaneHHs pilleHHs npo nybnikauilo cTaTTi
penakuist iHdhopmye npo Le aBTopa 3 ykazaHHsM Tep-
MiHy ny6nikauji.

OpwuriHanu peueHsin 30epiraoTbes B pegakuii npo-
TArom 1 poky.
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Information for Authors

“ODES’KIJ MEDICNIJ ZURNAL”
(“The Odessa Medical Journal”)

Information about Edition

“Odes’kij medic¢nij zurnal” (“The Odessa Medical
Journal”) was founded in 1926. During a few years it
was highly appreciated by scientists. The works of the
famous scientists had been published there. But then,
at the start of 30-s, the publication of the Journal was
stopped. It was renewed only in 1997, and very soon
the Journal won its authority again and took a proper
place among other scientific editions of the country.

The founders of the Journal are the Ministry of
Health of Ukraine and the Odessa National Medical Uni-
versity, the publisher — the Odessa National Medical
University.

The editor-in-chief of the Journal since the time of
its renewal is the academician of the NAMS of Ukraine,
the Ukraine State Prize Winner V. M. Zaporozhan. The
members of the editorial board and editorial council are
the world-known scientists.

By decisions of Presidium of the Higher Attestation
Commission of Ukraine N1-05/2 from the 27th of May,
2009 and N 1-05/5 from the 31st of May, 2011 “The
Odessa Medical Journal” was included in the list of edi-
tions, which publish the basic results of dissertation
works on medicine, biology and pharmacy. This fact de-
termines the subject of its publications. About two hun-
dred papers and reports are published in the Journal
annually.

The Journal appears bimonthly. It comes to the most
known libraries of the country, large scientific centers,
some educational establishments. Its release is highly
appraised outside of the country.

The Journal is distributed by subscription.

The Journal can be subscribed at any subscription
point.

Subscription index — 48717.

THE MANUAL OF ARTICLE STYLE FOR
“ODES’KIJ MEDICNIJ ZURNAL”
(“THE ODESSA MEDICAL JOURNAL”)

1. “Odes’kij medi¢nij zurnal” (“The Odessa Medical
Journal”) publishes theoretical and review articles,
which cover important achievements of science, results
of completed original clinical and experimental research-
es, basic results of dissertations on medicine, biology
and pharmacy, and also memorial materials.

2. Problem articles with total volume of up to 8 pa-
ges, reviews — up to 10 pages, original and other types
of articles — up to 6 pages, short reports — up to
2 pages are submitted.

3. Articles, which have been already published in oth-
er editions or were submitted for publication to some edi-
tions at the same time, as well as the works which are a
remake of the articles published before and do not con-
tain new scientific material or new scientific comprehen-
sion of already known material are not submitted.

4. The following materials are published in the Journal:

a) results of original researches concerning main
directions of development of medical, biological and
pharmaceutical sciences;

b) works on fundamental problems in biology, medi-
cine, pharmacology and pharmacy:

— genetics and applied aspects of medical genetics;

— biophysical and morphofunctional analysis of cells
of an organism at different types of pathology;

— works on modern cellular technologies;

— the modern elaborations in the field of general
and clinical pharmacology and pharmacy;

— achievements in the field of study of etiology,
pathogenesis and diagnostics of modern diseases;

i e e e i, e

— prophylaxis of diseases, inoculation, prevention
of especially dangerous diseases;

c) reviews on the modern actual problems of biolo-
gy, medicine and pharmacy;

d) information, chronicle, anniversaries.

5. An article should be submitted to editorial in two
copies, signed by all the authors. By their signatures
the authors guarantee that the article meets all the re-
quirements of the manual of the article style for “The
Odessa Medical Journal”, experimental and clinical re-
searches have been executed according to the inter-
national ethical norms of scientific researches, and also
they give the publisher a right for publication of the ar-
ticle in the Journal, placing it and its materials on the
Journal’s site and in other sources.

6. An article is accompanied with a letter to the edito-
rial staff, vised signature of the chief and the seal of the
establishment where the work was done, and for the
home authors also by the expert inference, that author-
izes the open publication.

7. If used in the article materials are intellectual prop-
erty of some organizations and have not been published
before, an author should get permission for their publi-
cation from each of these organizations and send it to-
gether with the article.

8. The text is printed with 1.5-spacing throughout the
text on a standard paper (width of fields: on the left,
above and below by 2 cm, on the right — 1 cm) in Arial
(Arial Cyr) or Times (Times Cyr) 14 points. The page
of the text should contain no more than 30 lines.
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9. The language of the articles is Ukrainian for home
authors, Russian and English for foreign authors.

10. The material of the article should be placed in
the following order:

a) UDC index;

b) initials and the last name of the author (authors);

c) title of the article;

d) a complete name of the establishment (establish-
ments) where the work was done, city, country;

e) statement of a problem in general and its con-
nection with important scientific and practical tasks;

f) analysis of the modern researches and publica-
tions, in which the given problem was initiated and which
the author is guided by;

g) pointing out the parts of general problem which
were not resolved before;

h) formulation of the aim of the article (raising a task);

i) statement of the basic material with complete sub-
stantiation of obtained scientific results;

j) conclusions from the given research and perspec-
tives of subsequent works in this direction;

k) references;

[) two abstracts — in Russian up to 800 printing
letters (0.45 page) and in English up to 1800 printing
letters (1 page) after the following scheme: UDC in-
dex, initials and the last name of author (authors),
title of the article, text of the abstract, key words (no
more than five).

11. The abstract in English should shortly repro-
duce the structure of the article, including introduction,
purpose and task, methods, results, conclusions, key
words. Initials and the last name of author (authors)
are given in transliteration, the title of the article must
be translated into English. The key words and other
terms of the article should correspond to generally
used medical terms cited in dictionaries. One should
not use slang and abbreviations which are not in ge-
neral use.

12. The chemical and mathematical formulas are in-
printed or put down. The structural formulas are designed
as figures. In formulas there are marked out: small and
large letters (large ones by two hyphens from below,
small ones — by two hyphens from above by a lead pen-
cil); the Latin letters are underlined with a dark blue pen-
cil; Greek ones — with a red pencil; subscript and su-
perscript letters — by an arc line with a lead pencil.

13. The International System of Units (Sl) should be
used in the articles.

14. Figures (no more than two) and signatures to
them are made separately. On the back side of every
figure by a lead pencil one should indicate its number
and title of the articles, and if necessary to note a top
and bottom.

15. The tables (no more than three) should be placed
on separate pages, be numbered and titled. The mar-
ginal notes should indicate the place of figures and
tables. The information given in tables and figures must
not be duplicated.

16. The references must contain the list of works
for the last 5 years and only sometimes — more early
publications. In the original works they quote no more
than 10 sources, in the reviews — about 30. Every work
in the literature list should be referred in the manuscript.
The literature in the list is ordered according to reference
to it in the text of the article, which is given in the square
brackets, or after the alphabet. If the works of one and
the same author are presented, they take place after
the chronological order. The references shouldn’t con-
tain works, which have not been published yet.

P —"

17. The list is given in duplicate for every copy of
the article, which are published separately one from
another. The first copy is designed according to
DSTU GOST 7.1:2006. The other one — fully duplicates
the first one, but by the Roman alphabet after the
schemes given below.

For articles:

Author A.A., Author B.B., Author C.C. Title of article.
Title of Journal 2005; 5(129): 49-53.

The last names of authors and title of the Journal
are given by the Roman alphabet in transliteration, title
of the article — in translation into English.

For materials of conferences:

Riabinina, A.A., Berezina, E.V., Usol'tseva, N.V.
Surface Tension and Lyotropic Mesomorphism in Sys-
tems Consisting of Nonionogenic Surfactant and Wa-
ter, Liotropnye zhidkie kristally and nanomaterialy:
sbornik statei VIl Mezhdunarodnoi nauchnoi konferentsii
(Lyotropic Liquid Crystals and Nanomaterials: Proceed-
ings of the Seventh International Conference), Ivanovo:
Ivanovskii Gos. Univ., 2009, 73-75.

The last names of authors are given in transliter-
ation, title of the work — in translation into English.
The main thing in descriptions of conferences is the
name of conference in the language of original (is giv-
en in transliteration if there is not its English name),
indicated by italic. Translation of the name into Eng-
lish is given in brackets. Imprint (place of holding a
conference, place of publication, year, pages) — in
English.

For monographs and other books:

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last
government of the USSR]. Moscow, KromPubl., 1993.
221 p.

The last names of authors are given in translitera-
tion, title of the book — in italic in transliteration with
translated into English in the square brackets. Place of
publication, year of publication, total number of pages
— English, name of publishing house — in trans-
literation.

Please, note: in the references in the Roman alpha-
bet it is necessary to indicate all the authors of the litera-
ry source, which you refer to (DSTU GOST of 7.1:2006
does not provide it). Also one should not use the signs
of division: // and — , which are provided by DSTU
GOST of 7.1:2006. The name of the source (Journal,
conference, book) is always indicated by italic.

The observance of these rules will provide the true
representation of quoted sources in the majority of ab-
stract scientometrical databases.

18. Abbreviations of words and word combinations are
given according to DSTU 3582-97 and GOST 7.12-93.

For those who have no access to the complete DSTU
text, there are examples of bibliographic records regis-
tration on the site of the Odessa Medical University. Ac-
cess by link: http://odmu.edu.ua/index.php?v=1179.

19. Information about authors, which contains aca-
demic status and degree, the last name, name and pat-
ronymic (in a full form), place of work and occupation,
address for correspondence, telephones and faxes
numbers, e-mail address are added to the article on a
separate sheet of paper in the language of original and
English.

20. The published materials executed with the use
of computer technologies, are added by materials of
computer type-setting and graphic on a diskette (CD,
DVD).

The text can be done in the following formats: Word
for Windows, RTF (Reach Text Format).
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Graphic material should be submitted in separate
files of the XLS, TIFF, WMF or CDR formats. Resolu-
tion of stroke originals (the graphics, schemes) of the
TIFF formats must be 300-600 dpi B&W, semitone (pic-
tures, etc.) — 200-300 dpi Gray Scale (256 gradations
of gray). Width of graphic originals — 5.5, 11.5 and
17.5 cm.

21. Articles are subjected to scientific reviewing, as
a result of which the decision about the work is taken
whether to publish it or not. The rejected articles are
not returned and are not resubmitted.

22. The Journal reserves the right for editorial cor-
recting, which does not distort its contents, or returns
an article to the author for correction of revealed er-
rors. The articles sent to the authors for correction,
should be sent back no later than in three days after
being received by authors.

23. The date of article’s coming to the Journal is
the day when editorial office receives the final variant
of the text.

24. Proof-reading are not sent to the authors, how-
ever if it does not disturb the term of Journal release, a
preprint version can be provided, in which only type-
setting and factual mistakes can be corrected.

25. The publication of materials in “The Odessa
Medical Journal” requires payment. Payment is made
after reading articles and approval of them to printing,
about which the authors are informed additionally.

26. The articles for the publication are sent to the
address: the Odessa National Medical University, edi-
torial staff of “Odes’kij medi¢nij Zurnal”, Valikhovskyy
lane, 2, Odessa, 65082.

Other contacts are:

fax: +380 48 723-22-15 for V. G. Likhachova;
phone: +380 48 728-54-58, +380 97 977-23-31;
e-mail: vera@odmu.edu.ua

27. The articles that do not conform to these rules,
are not submitted.

Editorial board

Manuscripts Reviewing Order

Scientific articles submitted to “Odes’kij medicnij
zurnal” (“The Odessa Medical Journal”) need re-
viewing.

Reviewers of the Journal are experienced spe-
cialists — doctors of sciences, members of the edi-
torial board and editorial council of the Journal. If
necessary the editors enlist cooperation of outside
experts. The scientific article publication is possi-
ble after the writing presentation of editorial mem-
bers.

The reviews should estimate if the article corre-
sponds to the subject of the Journal and its title, actu-
ality and scientific level, advantages and disadvantag-
es, correspondance of the article design to the editori-
al requirements. The conclusion about advisability of
publication is drawn in the end.

A review is given to the author of the article on
his demand without signature, pointing the last name,
occupation and places of the work of a reviewer.

If the reviewer recommends to correct or com-
plete the article, the editorial staff sends the re-
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view text to the author for inserting proper chang-
es in.

The author, whose article was not submitted to the
publication, is sent an reasonable refuse on his demand.
The manuscript is not returned.

If the author does not agree with a reviewer’s
point of view, he can give him a reasonable ans-
wer.

In case of necessity an additional reading of manu-
script by another specialist can be carried out on agree-
ment with the author.

A final decision about the publication of the article
and its terms is made by the editorial board.

Sometimes in case of a positive review the article
can be published after the editor-in-chief’s or vice-edi-
tor-in-chief’s decision.

After approval of the article publication the editorial
staff informs the author about it with indicating the term
of publication.

Originals of reviews are kept in the editorial during
1 year.
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ORECoEH HENHSHAH MOPHAI

5 (127) 2011

ORECoRHH HENHSHAH MOPHAI

2(130) 2012

ORECoERH HEXHSRHA HOPHAR

6 (128) 2011

ORECoRHH HENHSHAH MOPHAI

4 (132) 2012

2013

Ciyeno
7 14 21 28
1 8152229
2 9162330
310 17 24 31
4 11 18 25
5 12 19 26
6132027

Ké6imenwo
1 8152229
2 9162330
310 17 24
41118 25
512 19 26
6 1320 27
7 14 21 28

Aunenwv
1 8152229
2 9162330
310 17 24 31
4 11 18 25
512 19 26
6 13 20 27
714 2128

XoBmenwv
7 14 21 28
1 8152229
2 9162330
310 17 24 31
41118 25
512 19 26
6132027

Aromuut
41118 25
51219 26
6132027
7 14 21 28

1 81522
2 91623
310 17 24

Tpabeno
6132027
7142128

1 8152229
2 9162330
3 10 17 24 31
4 1118 25
5 12 19 26

Cepnenw
51219 26
6132027
7142128

1 8152229
2 9162330
310 17 24 31
4111825

Aucmonad
41118 25
512 19 26
6132027
714 2128

1 8152229
2 91623 30
31017 24

bepesenw
41118 25
512 19 26
6 13 20 27
714 21 28
1 8152229
2 9162330
3 10 17 24 31

Yepbeno
310 17 24
4 11 18 25
512 19 26
6 13 20 27
714 2128

1 815 2229

2 916 23 30

Bepecenw

2 9162330

310 17 24
41118 25
512 19 26
6 13 20 27
7 14 21 28
1 8152229

I'pydenw
2 91623 30
31017 24 31
41118 25
51219 26
6132027
7142128

1 8152229

MEPEATIIAYYHTE I YHTAHTE

OECHRHH NETHSHHH KYPHAN





