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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUM CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, HalleyaTaHHas 4epe3 MoJITOpa HHTepBajia Ha OJHOIl CTOPOHE CTAHAAPTHOIO JIUCTA ¢ INMPHUHOI
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucnoip3oBats AcadNusx. Pasmep mpudra - 12. K pykornmcu, HanieyaraHHOW Ha KOMITBIOTEPE, TOJDKHA
OBITH IPUIIOKEHA AUCKETA CO CTATBHEM.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
nHu(ppoBbIe, UTOrOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHMIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuiel U rpaduKy 1OJDKHBI OBITH O3aryIaBIICHbI.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff hopmare.

B noanucsix kK MUKpodoTorpadusM cieayeT yKa3bBaTh CTEIICHb YBEIHMUCHHUS Yepe3 OKYIISP HITH
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @aMUIINK OTEUECTBEHHBIX ABTOPOB IIPUBOAATCS B CTAThe 00A3aTEIbHO BMECTE C MHULMATIAMH,
WHOCTPAHHBIX - B MHOCTPAHHON TPAHCKPHUIIIUH; B CKOOKaX JOIDKEH OBITh YKa3aH COOTBETCTBYIOLIHIA
HOMEp aBTOpa M0 CIUCKY JIUTEPaTyphI.

7. B koHIIE KakKJI0M OPUTHHAIIBHOMN CTaThH JOJDKEH OBITH MPHIIOKEH OnOmmorpadudecKkuit
yKasarelb OCHOBHBIX IO JJAHHOMY BOIIPOCY Pa0OT, UCIOIb30BaHHBIX aBTOpoM. CllefyeT yKasarb
HOPSIIKOBBI HOMEp, (aMUIIMIO U MHUIMAJIBI aBTOPA, IIOIHOE HAa3BaHUE CTAThH, KypHaja MU KHUTH,
MECTO U TOJ] U3/IaHUsl, TOM U HOMEP CTPaHUIIBL.

B andaBuTHOM NOpsAKE yKa3bIBAIOTCA CHaYaIa OTE€YECTBEHHBIE, 8 3aTeM HHOCTPAaHHBIE aBTOPEI.
VYkazareiab HHOCTPAHHOH JUTepaTyphl TOJKEH ObITH MPECTAaBICH B MEYaTHOM BHJE WM HAIKCaH OT
PYKH YETKO U pa300pUYMBO TYLIBIO.

8. st momy4enus npasa Ha ImyOJIMKAIMIO CTaThs JOKHA UMETh OT PyKOBOAMTENS pabOThI WIIH
YUpEkKACHHs BU3Y M CONPOBOIUTEIHLHOE OTHOLICHUE, HATMCAHHBIHE WIIM HalledaTaHHbIC Ha OlaHKe U
3aBEpEHHBIE TIOANNCHIO U MEYATHIO.

9. B KOHIIE CTaThH JIOJKHBI OBITH ITOJIITHCH BCEX aBTOPOB, IOJTHOCTHIO TPUBEICHBI NX (haMuny,
MMEHa U OTYECTBa, yKa3aHbl CIYyKeOHBIM M JOMAIIHWH HOMEpa TeJeOHOB M aapeca MW HHBIE
koopauHatTel. KonndyecTBo aBTOPOB (COaBTOPOB) HE AOJKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe 10mmKHBI OBITH TPUIIOKEHBI KpaTKoe (Ha MOJICTPAHUIBI) pe3loMe Ha aHITIMHCKOM,
PYCCKOM M TPY3MHCKOM SI3bIKaX (BKJIIOYAIOLIEE CIEAYIOIINE pa3Aeibl: BCTYIJICHUE, MATEPHUa U METO/IHI,
Pe3yNIbTaThl ¥ 3aKIIOYEHHE) U CIIMCOK KItoueBbIX cioB (key words).

11. Penakuus octaBisiet 3a cOOOH MpaBo COKpaIlarh U HCIPaBIsiTh cTarbi. Koppekrypa aBTopam
HE BBICBUIAETCS, BCS padOTa U CBEpKa MPOBOAUTCS 1O aBTOPCKOMY OpPHTHHAIY.

12. Hegomyctumo HampaBieHHE B PEAAKLHUIO padoT, MPEACTABICHHBIX K MEYaTH B MHBIX
M3/IaTeTbCTBAX UIIM OMYOJMKOBAaHHBIX B IPYTUX M3/IaHUSX.

IIpyu HapymieHnH yKa3aHHBIX IPABHJI CTATbH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials).

With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results, and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

5. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.

In the subtitles for the microphotographs please indicate the ocular and objective lens magnification
power, method of coloring or impregnation of the microscopic sections (preparations).

6. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
and year of edition, volume and page numbers.

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.

8. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors
could be reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

10. Articles must have a short (half page) abstract in English, Russian and Georgian (in-
cluding the following sections: introduction, material and methods, results and conclusions) and
a list of key words.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-
sheets are not sent out to the authors. The entire editorial and collation work is performed according
to the author’s original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Javashvili G., Kiknadze G., Kurtanidze T.

Thilisi State Medical University;, Georgian Health Law and Bioethics Society

“Science without conscience is but the ruin of the soul”

Francois Rabelais, 1532

“The interests and welfare of the human being shall prevail

Many centuries have passed since publishing
the above cited catchphrase by Francois Rablais.
Rablais less likely could predict all these scien-
tific discoveries and knowledge accumulated by
the mankind for the benefit and sometimes for
the harm of the humans.

Science is a part of our life and progress, espe-
cially when it concerns the biomedical research.
Today it is frequently stated that “today’s research
is tomorrow’s treatment”. This opinion proves
to be reasonable on a daily basis. The reader is
well aware of the examples when the knowledge
gained from scientific researches and their sub-
sequent preventive, diagnostic treatment and re-
habilitation methods significantly and sometimes
drastically have changed the prognosis for vari-
ous health conditions. On the other hand, there are
many examples of scientific misconduct when the
dignity and rights of research subjects, including
the right to life have been neglected.

The idea to draft the present paper is related to the 10
years anniversary of joining the Council of Europe
Convention on Human Rights and Biomedicine
(in 2000) and recent entry into force of Additional
Protocol to the above Convention concerning Bio-
medical Research (on the first of August 2010).
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over the sole interest of society or science.”
Convention on Human Rights and Biomedicine
The Council of Europe, Oviedo, 1997

Undoubtedly the ratification of the above- men-
tioned document will contribute to the promo-
tion of contemporary principles of biomedicine
in Georgia. Although, further efforts shall be
taken, including informing scientific circles and
broader society on the issues of research ethics,
rights of research subjects and related priorities
in our country.

Finally, we would like to mention that an
important stimulus for drafting this article
was given by the editor-in-chief of Medical
Journal of Georgia, the late professor Jangir
Mamaladze, who often indicated to the neces-
sity of educating medical society on the issues
of biomedical ethics.

Liberty of Research.

Research and trial is an inseparable part of a hu-
man being; it is the primary means for broadening
human knowledge and scope.

It may be difficult to exactly name the first medi-
cal experiments. The first historical notes concern
experiments carried out by Persian and Arab
physicians and philosophers in XI - XIII B.C. Avi-
cenna (Ibn Stna), Avenzoar (Ibn Zuhr), Ibn Tufail,
Ibn Jumai, Abd-el-latif, Ibn al-Nafis, etc.



Today many scientists consider that the research
shall not be subject to bureaucratic or other types
of restrictions, it shall be free. Further, there is a
point of view that a research, testing a hypoth-
esis and attempts to answer the questions via
experiments is the human right and shall not be
restricted.

Despite the fact that numerous national or inter-
national scientific and medical management in-
stitutions promote fast and to the possible extent,
free development of biomedical research, these
institutions also clearly recognize that totally free
and unrestricted research shall not be undertaken,
that the biomedical research carried out on human
beings shall be regulated.

Itis universally recognized that freedom of research
shall be restricted in the areas where the rights of a
research subject may be violated [27].

Human being — Subject of biomedical research.
Any new method in medicine eventually has to
be tested on a human being. No matter how safe
the preliminary studies, including experiments in
vitro and on animals can be, any first application
of'a new method to a human being is considered
an experiment and carries some risk.

In the 1920s extraction of insulin by Frederick
Banting and Charles Best and successful experi-
ments on the dogs in 1922 were followed by the
first injection of insulin into human being — Leon-
ard Thompson.

The discovery of penicillin by Alexander Flem-
ing in 1928 was followed by the experiments by
Howard Florey and Ernst Chain and the testing
of penicillin on a human being in 1943 [5].

By the end of XVIII, on the basis of observing
the natural course of smallpox Edward Jenner
tested his first vaccine on human being in May of
1976. His first research subject was his gardener’s
son - 8 year old James Phipps (picture 1). Further
Jenner administered experimental vaccine to farm
workers and their children [2].
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Picture 1. Dr. Jenner performing his first vac-
cination on James Phipps; painting by Ernest
Board (1877-1934)

In contemporary medicine the first application of
new methods as an experiment on human beings
is quite frequent but there are legal framework
and protective measures for safeguarding these
people. The necessity for such safeguards was
preconditioned by examples of unethical re-
searches violating human rights and dignity, and
sometimes even incurring death.

Examples of unethical researches.

The most horrible examples of unethical researches
are related to the World War II. These were in-
humane experiments carried out on thousands of
prisoners in concentration camps in 1939-1945.
Below we will bring some of these facts.

In 1944 in Dachau concentration camp was
carried out the so called Freezing/Hypothermia
experiment (picture 2) which aimed at finding
effective methods of treating frozen German pi-
lots. In experiment prisoners were involuntarily
immersed in a tank of ice cold water for 3 hours
[1,7]. Adolf Hitler’s private doctor Karl Brandt
together with other doctors participated in this
experiment.

In the same camp was carried out the so called
“High Altitude experiment”. The prisoners were
places in a low-pressure chamber in order to
define the lowest pressure indicator endured by
a human being. This experiment was carried out
for the same purpose [1].
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Picture 2. Photo reflecting freezing experiment.
Dachau concentration camp, 1942-1943

Among these extremely cruel experiments by
Nazi were the tests on humans, including those
on children carried out by Josef Mengele [1].
The picture gives David Oléere’s painting “The
Experimental injection”. David Olere himself
was a prisoner in Auschwitz camp where Mengele
carried out his experiments [24].

Picture 3. “The Experimental injection”; paint-
ing by David Olere, 1945

Georgian writer Konstantine Gamsakhurdia de-
picted the inhumane experiments carried out by
the Nazi doctors during the Second World War.
The story was published in 1949 and seems to be
the first work in belles-lettres concerning inhu-
mane experiments carried out by the Nazi doctors
during the Second World War. The story is about
a person who falls a prisoner in the Nazi camp
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and German doctors administer some deadly drug
into him and his friend [12].

The above described cases were discussed at
the so called “Doctor’s Trial” as subsequent
to Nuremberg trials. As a result of these trials
7 doctors out of 20 defendants received death
sentences [1,23] .

As the misconducts of the Nazi doctors came to
light, after the doctor’s trial, mostly on initiative
of US government, this problem became the focus
of overall attention. However, later it turned out
that in 1932 in the US itself many unethical bio-
medical researches were conducted which were
stopped only in 1972. The place of research was
Tuskegee city, Alabama State. The research was
carried out by US Public health department and it
aimed to study the natural course of syphilis with-
out treatment. Research subjects (about 400 men
infected with syphilis) were not treated for their dis-
ease. There were informed that they were involved
in a research and they considered that procedures
they were undergoing, including lumbar puncture
was curative in nature (picture 4). Throughout the
years death rate in study group increased and twice
exceeded the control group. Despite the availability
of penicillin as a medication for syphilis, the re-
search subjects were not informed about this new
method and were not treated [23,18].

Picture 4. Photo shows an episode of Tuskegee
experiment

The study was stopped only on July 25, 1972, when
the newspaper Washington Start published the ar-
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ticle by journalist Jean Hellert “Syphilis Victims in
U.S. Study Went Untreated for 40 Years” [14].

These were not the only examples of unethical
researches in US. For instance, in 1963, in New
York Jewish Chronic Disease Hospital the human
cancer cells were injected into 22 chronically dis-
eased debilitated patients without their informed
consent [19].

There are multitude examples of unethical re-
search throughout the world many of which are
not yet officially reported [3].

Regulation of a research and protection of a
research subject: internationally recognized
documents

The above described facts preconditioned cre-
ation of international as well as national legal
and/or regulatory instruments.
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As the history has numerously showed the society
cannot rely on only personal qualities and ethical
reliability of the physician-researcher. It became
necessary to develop certain principles which could
serve as a guide for biomedical research practices.
As Friedrich August von Hayek (an Austrian-born
economist and philosopher) stated “We need good
principles more than good persons” [11]. Certainly,
the above-mentioned statement is exaggerated and
decreases the role of a person, although it empha-
sizes the necessity of the principles which should
be a guide for people.

Thus, the necessity for universally recognized
norms was admitted and since The Second World
War, a range of instruments has been developed
concerning protection of human dignity and
rights in biomedical research [28]. Table 1 con-
tains an incomplete list of such documents and
their general characteristics.

Table 1. International instruments in the field of protection
of human subjects of biomedical research

on Biomedical Research on Human being

International instruments Date of approval/update | Author organization Scope

Nuremberg Code 1947
Helsinki Declaration: ethical principles 1964./1975, 1983, 1989, |World Medical Associa- Global
of biomedical research on human being 1996, 2000, 2002, 2004 tion
International Ethical Principles 2002 CIOMS and World Global
of Biomedical Research on human being Medical Association
Good Clinical Practlces. (In.ternatlonal 1996 International Forum EU, USA, Japan
Conference on Harmonization)
Directive 2001/20/EC 2001 EU EU 25 countries
Convention on the Human . The Council of

. . .. 1997 The Council of Europe Europe
Rights and Biomedicine .

(47 countries)

Convention’s Additional protocol 2005 The Council of Europe The Council of Eu-

rope (47 countries)

The Nuremberg code

The so called Nuremberg Code was drafted dur-
ing the Doctor’s trial as a response to the crimes
committed by the Nazi doctors during the Second
World War.

During the Nazi Doctor’s trials in Nuremberg in
1946-47 the prosecutors could not refer to any
legal instruments (law, order, or other regulatory

10

document) stipulating the doctor’s obligations
during research on a human beings. The sole
instrument was the Oath of Hippocrates. This
stimulated creation of a code which would de-
scribe the doctor’s obligations in the process of
research on human beings [1,29].

American neuropsychologist Leo Alexander,
German psychiatrist and medical historian Wer-
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ner Leibbrand and American physician Andrew
Ivy developed The Nuremberg Code which
contains 10 articles and defines obligations of a
physician-researcher and the rights of a research
subject.

The code was published in 1947. Its first article
stipulates the necessity to obtain free, voluntary
and informed consent from a research subject
prior to research.

“Article 1. The voluntary consent of the human
subject is absolutely essential” - This implies
that a research subject should be capable of
consenting, Further, the surroundings free
from force, coercion, deceit, fraud, duress
or any other form of constraint shall ensure
free choice; for making an informed decision
subject shall be aware of and understand the
essence of participation in the research; the
latter implies that prior to taking a positive
decision the research subject shall be informed
about the nature, duration, aims and methods,
means, related possible discomfort and risk;
possible impact of the research on subject’s
health and personality.

The Nuremberg Code has never been a legally
binding document. Although, it is universally
recognized as the first instrument of interna-
tional importance in the field of biomedical
research ethics and even today, it is addressed
in discussions or teaching issues of biomedical
research ethics.

The Belmont Report

Spreading the information about the Tuskegee
experiment and critics from the society were
followed by the so called Belmont Report which
is one of main guiding instruments in the US in
the field of research ethics and protection of the
rights of research subject. The Belmont Report
was created by “National Commission for the
Protection of Human Subjects of Biomedical and
Behavioral Research” which was set up in 1974
by US congress as a response to the society’s
reaction and assigned with the task to define
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biomedical research related ethical principles and
prepare guideline recommendations for investi-
gators conducting a biomedical and behavioural
researches on human beings.

The Belmont Report based on four contemporary
principles of Bioethics (grouped in three: respect
for persons, beneficence and justice) stipulates
guideline principles of biomedical ethics for
conducting research on human beings and con-
tains relevant recommendations for physician-
researcher’s practice [22,30].

The Helsinki Declaration

Helsinki declaration is the most popular instru-
ment among the researchers which defines the
guiding principles for scientists conducting
research on humans. The full title of declara-
tion is “The World Medical Association Ethical
Principles for Medical Research Involving Hu-
man Subjects”. The declaration was created and
adopted by The World Medical Association in
1964 in Helsinki (Finland) [25].

Helsinki Declaration has significantly influenced
creation of many international and national legal
instruments and codes of ethics. The Declaration
is mentioned in the Law of Georgia on “Drug and
Pharmaceutical Activities™ as the basis for protec-
tion of the rights of research subjects (Article 8,
paragraph 1) [17].

The Declaration was last updated in 2000. Af-
terwards in 2002 and 2004 two explanations
were prepared for the declaration text of 2000
that concerned the use of placebo in research
and accessibility of research methods or drug for
research subject after the research [33].

(CIOMS) Council of International Organizations
of Medical Sciences and World Health Organiza-
tion Recommendations

(CIOMS) Council of International Organizations
of Medical Sciences and World Health Orga-
nization guidelines is a similarly well-known
document. It includes detailed explanations and
comments to separate principles.
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The first version of the document was published
in 1993, which was amended in 2002 [8,9].

The Council of Europe Convention on Human
Rights and Biomedicine and its additional
protocol on Biomedical Research on Human
beings

The full title of the convention is “Convention
for The Protection of Human Rights and Dignity
of the Human Being with regard to the Applica-
tion of Biology and Medicine: Convention on
Human Rights and biomedicine”. However, it is
mostly known as “Convention on Human Rights
and Biomedicine”. The document is created by
the Council of Europe Steering committee on
Bioethics and was open for signature on April 4,
1997 in Oviedo (Spain).

The Mentioned convention is the only bind-
ing international instrument yet which aims at
protecting the human rights and dignity in the
field of biology and medicine. The Convention
stipulated regulations binding for the countries
which ratified the convention. The convention
indicates that the countries acceding to this
convention shall protect “Dignity and identity
all human beings and guarantee everyone, with-
out discrimination, respect for their integrity
and other rights and fundamental freedoms
with regard to the application of biology and
medicine” [31].

The mentioned convention stipulates the intro-
ductory phrase to this article “The interests and
welfare of the human being shall prevail over the
sole interest of society or science.”

The additional protocol on Biomedical Research
to the Convention was declared open for signature
in 2005. Currently it is the most specific interna-
tional binding document regulating the rights of
biomedical research subjects [32,34].

Both the Convention and its additional protocol

are signed and ratified by Georgia, thus making
it binding for Georgia (see below).
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European Commission directive 2001/20/EC
European Commission Directive 2001/20/EC,
also known as “The Clinical Trials Directive” was
adopted on April 4, 2001. It obligated EC member
countries to elaborate and approve national laws,
sub-legislative acts and relevant regulation before
May 1, 2003 which would be required for imple-
mentation of above mentioned directives [10].

The Directive sets clear rules for conducting clinical
trials. On the one hand, it promotes medical prod-
uct studies within EU; on the other hand, it defines
guarantees for protection of research subjects.

Above mentioned international instruments have
much in common but they bear considerable
differences in terms of their implementation.
Namely, despite the fact that the national or
international codes of ethics, declarations and
agreements (binding) carry common aim, they
influence researchers’ practices in many differ-
ence ways. Particularly, despite the great impact
of codes of ethics and declarations on physi-
cians’ activities, the safety of a research subject
should be preferably ensured by rather rigid legal
instruments (international agreements, national
legislation). The following quotation by English
philosopher Jeremy Bentham fully corresponds to
problem of biomedical research and protection of
research subject rights: “Right is a child of law:
from real laws come real rights” [6].

Ethical Research: The Principles of biomedical
research ethics and protection of the research
subject

Ethical principles of biomedical research on hu-
man beings correspond to the four well known
principles of contemporary biomedical ethics
(Autonomy, beneficence, Do-no-harm and jus-
tice) and include:

- Autonomy;

- Beneficence, which also embraces the principle
of “Do-No-Harm” (Non-Maleficence);

- Justice.

Below is given brief description of each principle
[30].
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Autonomy: principle of autonomy implies respect
for human and in the context of biomedical re-
search it requires:

o On the one hand, to give clear and com-
prehensive information to potential research
subjects about the aims and methods of research,
related risk, discomfort, expected benefit and
other aspects;

J On the other hand, to involve a potential
research subject in a research if after receiving
and perceiving the above mentioned informa-
tion the latter declares consent - the so called

“informed consent”. Further, the consent shall
be absolutely voluntary, free, excluding any
coercion.

Therefore, respect for a person requires free
and informed consent to be obtained prior to
research from a person capable of taking con-
scious decision.

If the research requires inclusion of persons in-
capable of giving full consent (e.g. minor, men-
tally ill person), necessary additional protective
guarantees shall be established.

Respect of a person as an autonomous subject: the informed consent
of a person invited to participate in a research;

maleficence”
(Do-No-Harm)

“Autonomv” Further, the consent shall be free i.e. upon obtaining a consent any
y coercion (including, hiding the truth or deceit) shall be excluded;
Persons with limited autonomy require additional protection.
“Beneficence” Maximize possible benefit and minimize potential risks;
and “Non-

f|> The risk shall be minimized to the possible extent for persons
unable to give consent when they participate in a research which
doesn't bring direct benefit to them.

Equal,

Justice justified;

fair attitude towards
distribution of burden and benefit;

::> Inclusion of unprotected vulnerable persons in a research shall be

Research shall not exclude persons who may benefit from research.

individuals and groups, equal

Beneficence and related principle “Do-No-
Harm”: Beneficence and related principle of
Do-no-harm imply maximizing expecting benefit
during research and minimizing research related
risk to the possible extent.

If a research includes subjects unable to consent
(e.g. e.g. minor, mentally ill person) and the re-
search doesn’t bring direct benefit to the research
subject’s health, the risk shall be minimal. The
concept of “Minimal Risk™ is defined in the “Con-
vention on Human Rights and Biomedicine”.

For the realization of the principle of beneficence
the researcher shall follow high standards of
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research science and professional obligations.
That’s why it is necessary to evaluate scientific
aspects of research project and researchers’ com-
petence in the process of ethical evaluation of the
research protocols.

Justice: justice implies fair distribution of benefit
and harm. The principle of beneficence in terms
of a research requires fair selection of research
subjects without any discrimination. For this
purpose it is necessary:

o To prevent imprudent inclusion of unpro-
tected and vulnerable people into research for
the benefit of others (e.g. prevent such research
on children or mentally ill persons which is not

13



related to children or mental illnesses); To pre-
vent exclusion from the research of the persons
who may directly benefit from it; or the research
may bring benefit to similar contingent or similar
health conditions (e.g. it will be wrong to prohibit
all types of researches on children, as it will prevent
development of contemporary and efficient methods
for the management of children’s health conditions
and diseases).

Therefore, the principle of justice requires that
the inclusion-exclusion criteria shall be based on
the research aims and shall not aim at including
the contingent prone to consent easily (prisoners,
mentally ill, etc). On the other hand, research
shall not exclude those persons who may find
research results important.

Below is given summary of the basic principles
of a biomedical research on human beings with
relevant recommendations.

Legislative and ethical regulatory documents in
Georgia

Currently there are four basic legislative norma-
tive acts in Georgia which regulate the rights of
a biomedical research subject [17,20]:

= The Council of Europe Convention on Hu-
man Rights and Biomedicine (Signed by Geor-
gia in May, 2000, ratified by the parliament in
September 2000, entered into force on March
1,2001);

= Additional protocol to the Convention on
Human Rights and Biomedicine, Concerning
Biomedical Research (Signed by Georgia in Feb-
ruary, 2005, ratified by the parliament in October
2009, entered into force on August 1, 2010);

=  The Law of Georgia on Healthcare (adopted
in 1997);

*= The Law of Georgia on Drug and Pharma-
ceutical Activity (adopted in 1997; fundamentally
revised in 2009).

The most detailed and specific normative act in
this field will be the Law of Georgia on Biomedi-
cal Research Involving Human Beings which was
prepared in 1998-2000 and submitted to parlia-
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ment for review in 2001. The document was also
reviewed by the Council of Europe invited expert
Professor Abrahams (Great Britain). Later the
draft law was recalled from the parliament and a
new edition was prepared which was discussed at
the conference in 2006 again with the participa-
tion of Council of Europe experts (Regional Meet-
ing of DEBRA - in terms of the project “The Council
of Europe and Promotion of Research ethics in East
Europe, October 9010, 2006). At this stage the draft
law is still in the Parliament and is being prepared
for the further review [17].

The first Georgian normative act detailing the prin-
ciples of biomedical research is the law of Georgia
on Healthcare and its chapter XIX containing re-
quirements for biomedical research [13,17]:

o Research protocol shall contain aims,
objectives and possible results of the research and
the research shall be carried out only in terms of
the research protocol;

o Research protocol shall be evaluated by
an independent body and Ethics Committee;
o Research risk and benefit shall be as-

sessed in advance; the research associated risk
shall be proportionate to possible positive results
of the research;

o Research subject shall be fully informed
about the research details (aims, methods, pos-
sible risks and expected positive results, available
alternatives, etc);

o Research shall not start without an in-
formed consent of a research subject;
o Research subject exercises the right to

refuse to participate in a research at any stage,
irrespective of previously given informed con-
sent.

The law further describes the rights of persons
with the limited capacity including minors, with
regard to the biomedical research.

The law on Drug and Pharmaceutical Activity
defines the rule for drug trials including in the so
called “Clinical phase” when assessing the drug
efficacy is carried out on humans. In such cases the
law requires that the institution where the research
is planned establish an ethics committee.
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After enactment of the Council of Convention
on Human rights and Biomedicine in Georgia,
it became an important integral part of Geor-
gian legislation. Further, the convention is
superior in hierarchy to above mentioned two
Georgian Laws.

Although much has been done for the creation of
the legislative basis on the protection of rights of
the biomedical research subject, there is still con-
siderable room for improvement. For instance, no
relevant sanctions have been introduced against

the violation of rights of the research subject
and principles stipulated in biomedical research
related legislation. On the other hand, quality
of existing research ethics committees require
significant improvement and moreover, unified
system of such committees shall be updated or
better say, developed [15].

The table 2 describes Georgian legislation on
biomedical researches involving human sub-
jects. The table includes those documents which
haven’t been adopted yet.

Table 2. Georgian legislation on biomedical researches involving human subjects

Law Adopted Updated
The Law of Georgia on Healthcare 10.12.1997 21.03.2008
The Law of Georgia on Drug and Pharmaceutical Activity 25.12.1996 18.06.2008
The Law of Georgia on Biomedical Research Involving Human Being Under review
International instruments Accession Ratification S::)bgl;tl;zd Enactment
The Council of Europe Convention 11.05.2000 27.09.2000 22.11.2000 |  01.03.2001
on Human Rights and Biomedicine
The Convention’s Additional Protocol 1, g5 5995 20.10.2009 08.04.2010 | 01.08.2010
concerning Biomedical Research
*CoE — the Council of Europe
Ethics Committee - Effective mechanism for o Establishment of sanctions against viola-
protection of a research subject tion of research subject’s rights;
Despite the existence of the above mentioned e Preliminary examination of the ethical part

legal instruments (both national and interna-
tional), during the last three decades the soci-
ety has witnessed many cases of violation of
health related interests and individual rights
of research subjects. Supposedly, physician-
researchers were not sufficiently motivated to
refrain from unethical practice. The motiva-
tion is a drive for our activities. Thus, it is
necessary to properly motivate researchers to
perform their activities ethically. To address
this problem, at least three basic approaches
are considered a priority [15]:

. Awareness-raising/education aiming at
introducing researcher with the contemporary
principles of biomedical ethics and protection
of research subjects; making moral, ethical
principles inseparable part of their daily ac-
tivities;
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of a research protocol by ethics committees.

The role of education is highly important. It
should aim at making researchers feel conscious/
need of respecting the principles of research eth-
ics and research subject’s health and welfare. But
this 1s not sufficient.

Introduction of sanctions against violation of the
subject’s right still remain an important issue.
The Council of Europe Convention on Human
Rights and Biomedicine stipulates this and states
that signatory parties to this convention shall
introduce relevant sanctions against breaching
regulations of this convention (convention Ar-
ticle 25) [31]. Obviously, the above-mentioned
statement covers those articles which are related
to protection of human rights.
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A sanction may not be stipulated in a law but
consider a warning or some sanctions from
professional associations or other organizations
of researchers, or educational and/or research
institution heads.

In the end, one more rather effective mechanism
for ensuring protection of research subjects is
preliminary evaluation of research protocols by
research ethics committees. This is a preventive
measure and enables prevention of cases of un-
ethical researches. The role of prevention is as im-
portant with regard to ethical conflicts as within
the context of solving pure medical problems. In
this respect it will be relevant to cite Ruth Purtilo
(University of Creighton, Omaha, Nebraska
State, USA): “Everyone would agree that when
possible, prevention is the best tool for managing
ethical conflicts arising in professional relations
and functioning of an institution” [26].

The aim of establishing research ethics commit-
tees is to “discover” unethical researches and
prevent their implementation in order to avoid
unfair attitude towards a research subject. Such
committees help to improve research projects so
they correspond to modern ethical standards.

Today almost all the national or international
legal instruments take into account the request
that any biomedical research protocol shall be
independently evaluated by ethics committee.
The Council of Europe Convention on Human
Rights and Biomedicine and its additional Pro-
tocol Concerning Biomedical Research, as well
as the Laws of Georgia on Healthcare and Drug
and Pharmaceutical Activities stipulate this re-
quirement [16,21].

Currently according to the various data there are
15 research ethics committees in Georgia. Out of
them 10 are registered at the US Office for Human
Research Protection - OHRP. One of most inten-
sive and regularly working committees is Thbilisi
State Medical University (TSMU) Biomedical
Research Ethics Committee, established in 2007.
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Up today it has held more than 20 sessions and
reviewed about 40 protocols.

In the end, Georgian National Council on Bioeth-
ics also reviews biomedical research protocols.
It was established in 2000 under the order of the
Ministry of Labour, Health and Social Affairs.
Although it is not the council’s task to review
protocols, it receives for consideration interna-
tional and multi-centre research projects, as well
as researches carrying rather high risks or in the
absence of research ethics committee at the re-
searcher’s institution [15,16,21].

It is desirable to alter the existing system of eth-
ics committees and make their activities more
efficient. Due to the small number of research
projects the activities of some committees are
not regular and they rarely convene. This in-
fluences the quality of their work. The lack of
expertise in this field shall be also taken into
account.

Judging from the above mentioned, it is reason-
able to decrease the number of research ethics
committees and redistribute them throughout the
country to make them easily accessible. This will
increase the regularity of the committee works.
Further, ethics committee will gather little num-
ber of experts knowledgeable in this field. On the
one hand this will promote ethical evaluation of
research plans without barrier and it will increase
the quality of ethical evaluation on the other.

Biomedical research ethics - integral part of
researcher’s competence

Awareness of biomedical research ethics and
principles of protection of the research subject
shall be part of professional competence of
present-day researchers in the field of biomedi-
cine. Today any study or a training programme
for researchers contains study modules on the
biomedical research ethics and protection of the
research subjects. Most of contemporary insti-
tutions involved in the research require that the
researcher take mentioned module.
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Today such courses are available through on-
line/distance learning programmes. Currently
such programmes are not accessible in Georgia.
However, in the framework of the project “Em-
ory-Georgia Tuberculosis research preparatory
programme” funded by Fogarty international
Centre it is planned to translate such popular
web-page (Collaborative Institutional Training
Initiative — www.citiprogram.org) with participa-
tion of experts from TSMU and Georgian Health
Law and Bioethics Society.

# CITI Home Page - Windows Internet Explorer

@:/ hd citiprogram.org Jalwm©lix @coode

£ https

File Edit View Favorites Tools Help
v Favorites | & CTTI Home Page G-8 =

@ The CITI Program is a subscription service providing research ethics education to all
members of the research community. To participate fully. learners must be affiliated
with a CITl participating organizatiol

The CITl course is a protected site. If you are a new learner at a participating
organization you must register to create your own username and password and gain
access to the site.

Finally, research subject protection and biomedi-
cal research ethics module are incorporated into
doctoral programmes. Namely, at TSMU such
model operates since 2008. It is obligatory for
all the doctoral students in the field of clinical
medicine.
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SUMMARY

SCIENCE AND CONSCIENCE

Javashvili G., Kiknadze G., Kurtanidze T.

Thilisi State Medical University;, Georgian Health Law and Bioethics Society

Many historical facts, describing exploitation and
discrimination of research subjects which have
been justified by the importance of research aims,
are known.

Today the protection of the rights and safety
of persons involved in biomedical research
(research subjects) is the necessary precondition
for contemporary biomedical researches and
correspondingly, development of the science. An
integral responsibility of researchers working in
the field of biomedicine is to ensure the protection
of safety and rights of research subjects.

In Europe, as well as other countries of developed
and partly in developing world, there is a relevant
legislative basis of international agreements and
national legislation which aims at protecting the
research subject.

Georgia possesses considerable legislative
basis in this field which includes two obligatory
instruments of Council of Europe and two
national laws.

Relevant legislation and ethical evaluation of
biomedical research protocols involving human
subjects by research ethics committees is an
effective mechanism for protection of a research
subject's safety and rights.

In Georgia there already exist biomedical
research ethics committees. Further, their
amalgamation is necessary to increase their
competence and regularity of activities through
increasing the number of submitted research
protocols as well as re-distribution of expertise
(3-5 committees instead of existing 15-20 or
more committees).

© GMN

All the researchers participating in biomedical
research shall be educated on the issues of protection
of rights of research subjects and contemporary
principles of bioethics. The latter shall become
an inseparable part of professional competence of
researchers for which it is necessary to prepare and
put into practice special training programmes (mural
as well as distant courses).

Key words: bioethics, research subjects, system
of ethical protections.

PE3IOME
HAYKA U COBECTb

JkapamBuam 1.9., Kuknaasze I.b., Kypra-
nuase T. k.

Tounucckuii 2ocyoapcmeeHHvlll MeEOUYUHCKUL
yuugepcumem, Obdwecmeo 6UOIMUKU U Medu-
YUHCKO20 3aKoHOo0amenvcmeaa I pyuu

HccnenoBanus HeOOXOIUMBI [ OIpeJelie-
HUSI 3HAYUMBIX OOIIMX COCTaBHBIX JKU3HHU U
nporpecca, He3aME@HHUMbIE CpellCTBa ISl pac-
HIMPEHUs] Kpyro3opa 4yenoBeka, 0COOEHHO MpH
OMOMEIULIMHCKUX HCCIeTOBAHUIX. ABTOPHI
MOTYEPKUBAIOT HEOOXOTUMOCTh 0COOOTO BHU-
MaHHMs HcclieoBaTenell K BompocaM olecre-
YyeHHs1 OE30MaCHOCTH U 3alllUThI MPaB CyObEKTa
HAy4HBIX HCcIeoBaHmil. V310KeHbl OCHOBHBIE
MPUHLIUIIBI TUKH OMOMETUITUHCKUX HCCIIe0Ba-
HUH U 3aKOHOJATETIbHBIX HOPM, ACHCTBYIOIINX B
aT0it cpepe B [ py3un, ocoboe BHUMAHUE YIEIEHO
MPUOPUTETHBIM TSl [ py3un Bompocam.

B stoii chepe B I'py3un mmeercss 70CTAaTOIHO
CONU/IHAS 3aKOHO/IaTeNNbHAs 0a3a, BKIIIOYAIOIIast
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IBa 00s3aTeNbHBIX MHCTpyMeHTa EBpocoBera:
Konsenmuio o «IlpaBax uenoBeka u Onomenu-
uuHe» U €€ JOMOJHUTENbHBIN npoTokoa «O
OMOMETUITMHCKOM HUCCIIeJOBAHNN» U JIBA Ha-
LMOHAIBHBIX 3akoHa [py3un - «O 31apaBooxpa-
HeHUM» U « O neKapcTBe U GpapMareBTHIECKOM
NEATEIIBHOCTI.

Hau6onee 2 heKTHBHBIM MEXaHU3MOM 3aIIUTHI
npaB cyOBEKTa UCCIEAOBaHUs SBISETCS 00sI3a-
TeJbHAs MPeIBAPUTEIbHAS YKCIIEPTU3A TPOTOKO-
JIa KCCIIEIOBAHUSI DTUIECKUM KOMUTETOM.
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3HaHHUS BONPOCOB COBPEMEHHOW OMOITUKH U
3aLUTHI IPaB CyObEKTOB MCCIIEOBAHUS JTOIDK-
HBI CTaTh HEOTHEMJIEMOH YaCThIO KOMIIETECHIINU
ar000T0 HccaenoBarens ¢ pa3pabOTKOW U BHE-
JPEHUEM COOTBETCTBYIOLIHX YYEOHBIX IPOTPaMM
- OYHBIX M JUCTAHIIMOHHBIX.

Wneq noaroroBKy 1aHHOM CTaThu MHULIMAPOBAaHA
10-neTHell TOAOBIIMHON CO JHS BCTYIUICHUS B
cuy «KoHBEHIIMH 0 IpaBax 4ejaoBeka 1 Onome-
JULMHe» U HelaBHel patudukanmeit [lapnamen-
ToM ['py3un nonosnHurensHOro nporokosna Kon-
BeHIMU «O OMOMETUIIMHCKOM HCCIIEJOBAHUI.
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Crnyyau u3z npakmuxu

CEMEWHBINA AJEHOMATO3HBIN ITOJIATIO3 TOJCTOM KUIIKA

I'puronus H.I'., 'moproduanu I.T., UYxanaze I.I'., boaaramsuau HI.H., I'puroaus* I .H.

Tounucckutl 20cyoapcmeenHvlil MeOUYUHCKULL YHUsepcumen,
oenapmamenm xupypeuu Ne2, I pyzus;
* Mionxenckuu ynusepcumem um. Jlroogue-Maxcumunuana, I'epmanus

Pak TojcTOM KHMIIKM BO MHOTHX CTpaHax
MHpa IO TeMmIaMm pocTa 3aboieBaeMoOCTH
OIlEpeX)aeT JpyTrue 3J10KaueCTBEHHbIE HO-
BOOOpa30BaHUSA U SABISAETCS BTOPBIM IO
IIpUYUHE CMEPTHU B CcTpaHax EBpomeickoro
coto3a [3,7,8]. Pak TOJNCTOM KUIIKKW — MHOTO-
¢baxkTopHOE 3a00JIeBaHKE, B TATOT€HE3€E KOTO-
pOro MMEET 3HaueHue LEeNbId psaa GaKkToOpoB
BHEILHEHN cpebl U HacaeAcTBeHHOCTHU. C BBI-
COKHUM PUCKOM BO3HMKHOBEHUS paKa TOJCTOU
KUIIKU aCCOLIMUPYETCS Psif HACIEICTBEHHbBIX
cuHapomoB. IIpuHATO cuuTaTh, 4YTO PUCK
Pa3BUTHS KOJIOPEKTAIBHOIO PaKa B €BPOIEH-
CKOHM MONYIALUHUU NPU CEMEWHOM IOJIUIIO3E
coctaBiusieT 4-5%. Auddy3ublii ceMmelHbIil
MOJIMIIO3 TOJICTON KUILIKY SIBIsIETCSl Hauboee
3HAYUMBIM U YaCTBIM (AKTOPOM pPa3BUTHS
paka tosictoil kumku [3,4].

CemeliHBIA MOIUINO3 SIBISETCS ayTOCOMHO-
JOMUHAHTHBIM 3a00JiecBaHUEM, HE CBs3aH-
HBIM C MOJIOM, XapaKTePU3yEeTCs Pa3BUTHUEM
MHO>KE€CTBEHHBIX a/ICHOMATO3HbBIX MOJIUIIOB U
MHUKPOAJIEHOM B TOJICTOM KHILIKE, KOTOPbIE TIPU
KITACCHYECKOM (DEHOTHIIC BBISBIISIIOTCS B FOHOCTH
WJIM TPEThEN JeKazae Ku3Hu. [lonunel yamie Ha-
YUHAIOT PACTU U KIIMHUYECKH MPOSBIISATHCS MOCIE
10-n1eTHero BO3pacTa U MOT'yT I1OPaXkaTh HE TOJIb-
KO O0OJIOYHYIO KUIIIKY, HO M BECh KEIyI0YHO-
KHIIeyHsli Tpakr [1,6,10].

Cpennuii BO3pacT pa3BUTHS paka TOJICTON KUILIKH
Ha (OHE CEMEHHOTr0 aJICHOMATO3HOTO MOJIUTI03a
cocrasinser 30-35 net. Y 5% nanueHToB Mmoaumb
CTAHOBATCS 3JIOKAYECTBEHHBIMU K 20-JI€THEMY
Bo3pacTty [4]. KomruecTBo moaumoB B 000109HOM
KHIIIKE BapbUPYET B Mpe/esiax OT HECKOJIbKUX
COTEH JI0 HECKOIBKHX ThicsY [1,3].
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CeMeiliHbIM aleHOMATO3HBIN MOJUIIO3 CTall
nepBBIM 3a00JI€BaHUEM, ACCOIMUPOBAHHBIM C
PaKOM TOJICTOM KHILIKH, 115l KOTOPOTO OBLIT UICH-
TU(UIMPOBAH I'eH npeapacnonoxeHHocTn APC
(Adenomatosis Polyposis Coli), sBnsitomuiics
JOMUHHUPYIOIIUM 3THOJIOTHYECKUM (HaKTOPOM
B Pa3BUTUU DTOW INaronoruu. Puck pasBurtus
CEMENHOrO0 MOJIMI03a U paKa TOJICTOW KUIIKH Y
Hocuteneit mytauuid rera APC 6muzok x 100%.
Omnyxonu Apyrux JoKadu3anui (Kemyaka, Teaa
MAaTKH, IIIUTOBUIHOM KeJIe3bl, MOJIOYHOM JKelle-
3bl, LIHC) moryT Bo3HuKaTh y 75% nanueHToB-
Hocureneit rena APC [6,9].

Bri6op meTona yiedeHUs MHOKECTBEHHBIX I10-
JUIOB U 11 (HY3HOTO MOTUTI03a TOICTONU KUIITKU
JOJDKEH OBITh MHAUBUAYyanu3upoBaH. [Ipu mud-
(Gy3HOM CEMEHHOM TOJUIO03€ TOJICTOW KUIIKH
PEKOMEH TyeTCsI KOJIDKTOMHUS, B OCHOBHOM, HAJIO-
YKCHHEM MJIC0aHAIEHOTO aHACTOMO34, a B PEIKUX
CIyYasix - WICOPEKTATHHOTO WJIH WJIEOCHTMO-
HJHOTO aHacToMo3a. B oTiMune oT cemeitHoro
MOJIMIIO03a, MMPU MHOXKECTBEHHBIX MOJIUIAX Ha
OTPAaHMYEHHOM YYaCTKE MPOU3BOMST PE3EKIIUIO
MOPAKEHHOT0 oTAena Kumku [2,5,11].

B xupyprudeckom renapraMeHTe KIMHUYECKON
oonpHuIs nMenn akagemuka M.K. Tumusa ¢ 2000
1o 2009 . 3ahpukcupoBaHo 2 ciryyasi CeMEHHOTo
aJICHOMaTO3HOTO IOJIUII03A.

[TpuBOAMM OMUCaHUE STUX HAOIIOACHUIA:

Habnioodenue nepsoe: myxuuna 18-u net (ucr.
6one3nu Ne 240/148) mocTynua B KIMHHUKY
07.06.2006 1. ¢ xamobaMu Ha MEPUOTUIECKOE
HaJINYHME PUMECH KPOBHU U CIIU3H B (PeKATBbHBIX
Maccax B TeueHue 2-x Jiet. CoracHo aHaMHe3Y,
0aly1ka 1o MaTepuHCKON IMHUK yMepJia B BO3-
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pacte 52-X JIET OT paka psIMOM KUIIKHU. boinbHOM
00paTHIICS B IPOKTOJIOTUYECKHUH LIEHTD, TIE eMy
OBUIO MPOBEIEHO JUTHUTAIBHOE U SHIOCKOIU-
4eckoe 00ClIel0BaHUE U MOCTABIECH JUArHO3
MHOKECTBEHHOT'O CEMEHHOTO MOJIUII03a.

B ximHMKY O0JIbHOM TOMEIIEH C IUarHO30M MHO-
YKECTBEHHOI'O aJIECHOMATO3HOIO IIOIHUII03A.

OOBEKTUBHO: CEPJIEUHO-COCYINUCTAsI U IbIXATEIb-
Hasi CUCTEMBI 0€3 MaTOJIOTHYECKUX N3MEHEHUH,
NIeYeHb U CEJIC3EHKA HE YBEJINYEHBI, MOUYEBBIIC-
JuTeNbHas cucteMa 0e3 narosoruil. B pesynbrare
KOJIOHOCKOITMYECKOT0 UCCIIEJOBAHNUS, IIPOBEICH-
HOTO 3 MecsIa CIycTs, O0JIBbHOMY MOCTaBICH
UarHo3 TU¢y3HOTO MOTUIT03a TOJICTON KUIIKH;
pasMephl MOJMIIOB BapbUPOBAIU B IMpeaesiax
0,2-0,7 MM.

B ximHuKe 0OJTHPHOMY MPOBENEHBI CIEAYIOIIHIE
KITMHUKO-Ta00paTOPHBIE UCCIICIOBAHUS: aHAIIN3
kposu: Er —4,72x10'%; Hb — 130 rp/m; Fi - 0,83;
L - 13,7x10% remarokpurt - 39; najaoukosijicpHbIe
HeiTpoduisl — 2%; cerMeHTosIepHbIe HEUTPO-
¢bwmitel — 59%; 303uHODMIEI - 2%; 6a30hUITBI —
1%; mamdonutsl — 24%; moHOIMTHI — 12%; COD
- 4 Mmm/4; caxap B KpOBH - 5,4 MMOJI/JT; Tpynma
kpoBu - 0 (I) RH+. Dnekrponutsl kpoBu: Na
- 123 mmon/m; K- 4,9 mmon/n; C-peakTUBHBIN
oenok - 4 mr/mr; OKI' — N; koarynmorpamma -
N; ounupyoun — 18 mmon/n; kpeatuHuH — 60
MKMOJI/JI. AHaIU3 MOYHM 0€3 MaTOJIOTUYeCKUX
W3MEHECHUM.

15.06.2006 1., mociie NpoBeEHHOTO Kypca Mo/I-
TOTOBHUTEIBHOTO JIEYeHHUs1, OOIbHOMY MPOBEICHA
omnepauus: MoJ dHA0TpaxealbHbIM HAapKO30M
IIPOBEJIEHA CPEIMHHAs JIaapOTOMUsl, BCKpPbITa
OprolHas MOJIOCTh; TOJCTAask KUIIKa MOOUIIH-
30BaHa 110 BCel IIMHE (BMECTE ¢ OpbhKeHKamMu
MOTIEPEYHON 0000YHON M CUTMOUTHOM KHIIIKOH,
ee TUM(aTHIECKUMHU KOJIJIEKTOPAaMH U OOJIBIITNUM
canbHUKOM). [loziB3/1011IHAsA KUIlIKa TIepecedeHa
Ha paccTosiHUM 15 cM oT OayruHUEBON 3acCiIOH-
ku. [Ipsimas kumika MOOMITM30BaHa B €€ HIKHEH
TPETH U IIEpECEUEHa anmnapaToM, 3aTeM U3 MoJ-
B3JIOIHOM KUIIKK chopMupoBaH S-00pa3HbIit
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pe3epByap; ¢ MIOMOLIBIO CIIEHMAILHOIO arlapara
CTEIIEPOM MEKJy aHAJIBHOM YacCThIO NPSAMOU
KHUIIKHA U WIEOCTOMHBIM PE3EPBYAPOM HAJIOKEH
aHactoMo3. [IpokcumanbHBI OTAEN WUIIeyma, B
BHJIE JIBYCTBOJIbLHOM CTOMBI BBIHECEH HAPYXKY - HA
JIEBYIO MapacTepajbHYIO JIMHUIO. bproliHas mno-
J0CTh 3ammuTa nocioiHo. LIIBel cHsTh Ha 10-b1i
JICHb, paHa 3aKWJia MEPBUYHBIM HATSKEHUEM.
[TocneonepanoHHbIN TIEPUO MPOXOIUI Oe3
OCJIOKHEHUH.

12 aBrycta 2006 r. 60JIbHON TOBTOPHO MOCTY-
W B KIMHUKY JIJIS1 3aKPBITUS IBYCTBOJBHOMN
CTOMBI. PEKTOCKONIMYECKUM HCCIIEA0BAHUEM
NaTOJNOTHYECKUX M3MEHEHUH B aHAJIbHOM
OTJIeJI€ NMPSIMOW M MOJB3JOIIHON KHUIIOK HE
00Hapy»KeHO; B 00JIACTH MIICOAHATHLHOTO aHa-
CTOMO3a - 3aKUBIIUHI pyoen. 12 aBrycra Obu1a
IIPOBEJIEHA Ollepalus MO 3HAOTPaXealbHbIM
HapKO30M: B 00JaCTH CTOMBI IIPOBEJEHBI JIBa
NOJTYKOJIBLIEBUAHBIX pa3pe3a, cTOMa BHICBO-
00X/eHa U BBIHECEHA B paHy, METIH KHUIIKH
0CBOOOXICHBI OT craekK. LlenoCcTHOCTh KUIIKU
BOCCTAaHOBJIEHA HAJIOKEHHUEM IPSIMOTO aHa-
CTOMO3a KOHEI-B-KOHELl. bpromHas moysocts
3aKphITa y3/10BbIMHU MIBaMHU. [Tocneonepannon-
HBIH MepUo/1 MPOXoaui 6e3 0CIOKHEHUH.

Jedekanus BoccTaHOBUIIACH HA 4-bIif IEHb I10-
cJle omepaluu, ¢ 4acToTout 6-8 pas, a crmycts 3
Mecsiia - 3-4 pa3a B JICHb.

Habnwoenue smopoe: myxauna 41 ron (UcT.
6oneznu Ne 212), B KIMHUKY mocTynuia 18.
01.2008 r. c >xamobamu Ha 001IYIO C1A00CTH,
NepHOANYECKOE MOBBIIICHUE TEeMIIEPATypPhl
tena 10 39-40° C, Gonu B obimacTu mpaBoOro
noapebepps. CorinacHo aHamMHe3y, OOJIEH C
HOs10ps 2007 . Matp GonsHOTO 15 NeT Ha-
3aJl yMepJia OT paka TOJCTOW KUIIKH, a ero
Opar mMpOXOaMI KypcC JICUEHUS 3a TpaHUIeH
no nosoay nepdopanuu KUMKU (TOUHBIH
JIMarHo3 HEU3BECTEH).

B pes3ynabrare coHorpaguuexoro u
KOMITBIOTEPHO-TOMOTPA(UUESCKUX HCCIE0-
BaHHUU IMOCTABJIEH JUArHO3 abciiecca eYeHH,
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BCJIEJICTBUE YEro MPOBEAEHO NMEPKYTAaHHOE
ApeHupoBaHue abcuecca U3 V cerMeHTa
neyeHu. [lpu npeHupoBaHUU MOJIYy4YEH THOU
I'yCTOM KOHCHCTEHI MU B KosmuecTtBe 140
MJI; B TIOJIOCTh abciiecca BCTaBJIEH APEHaX.
Karerep ycTpaHeH Ha 15-plii neHp mociie
MOJHOTO YJIYYIIEHHUS COCTOSHUS OOJBHOTO.
Cnyctsa Heneno y 00JIbHOTO MOBBICUIIACH
TeMIlepaTypa U MOBTOPHO NMPOBEJIEHA MMyHK-
nus nonocTtu abcnecca. Acnupanueil mo-
aydeH THOU B oobeme 20-30 mi1, B MOJIOCTH
abcuecca ycTaHOBJIEH JpeHax. boibHOMY
MPOBEICHO KOMITBIOTEPHO-TOMOTpauuecKoe
HCCIIE0BAHUE U B IEYEHOYHOM YTy TOJICTOM
KHUIIKY BbIsIBIeH HHGuIbTpart. [Ipu BBenenun
KOHTPACTHOTO BEIIECTBA YEPE3 JPEHAXK KOH-
TPACT NEPEXOAMI B IPOCBET TOJICTON KUIIKH.
Kononockonuuecku ycraHoBieH 1u(y3HbIi
CEMEWHBIA MOJHUIT03 TOJICTOM KHUIIKH, pa3-
Mepbl MOAUNOB - oT 2-x no 11-u mm. Ilpu
BBEJICHUH Yepe3 APEHaX B OJOCTh abcuecca
METHJICHOBOTO CHHETO MEXy HHPUIBTPATOM
U TOJCTOW KHUIIKOW YCTAHOBJIEHO HaJIW4UE
buctynsl.

OOBEKTUBHO: CepAEYHO-COCYAUCTAsI, JAbIXa-
TeIbHasi CHCTEMBI - B Mpejaesnax (Hhu3uolo-
THYE€CKOW HOPMBI, apTE€PUAIbLHOE JaBICHUE
- 120/70 mMm.pt.cT., P-80, R-20; mansmaTop-
HO - XHUBOT MSTKHI, IEUYEeHb M CeJIe3C€HKa
HE yBeJIM4eHbl, cuMntoM [lacTepHankoro
- oTpunarenpHbIi. [ledekanus - oquH pas B
CYTKH, OTMEYAETCS HAJIUUYUE NPUMECHU KPOBHU
B (pekanbHBIX Maccax. B mpaBom moapebepbe
- MEXIYy NEpAHEN aKCHIUIAPHOW U MaMMHUJI-
JASpHOM NUHUAMU BcTaBieH apeHax PigTail,
MMOCPEACTBOM KOTOPOTO NEPUOIUYECKH OTXO0-
JIUJI THOM KHUJKOW KOHCUCTEHLUH, C PE3KUM
3aI1axoM.

B kinHMKE GOJBHOMY NPOBENH CIEAYIONINE
KIIMHUKO-T1a00paTOpHBIE UCCIICAOBAHMS: aHATIN3
kpoBu: Er — 3,5x10'%; Hb — 106 rp/n; Tpombo-
utel — 60%; L - 10,1x10?; mamoukosiiepHbie
HeiTpoduisl — 7%; cerMeHTosIepHbIe HEUTPO-
¢bunsl — 71%; 203uHOGUIBL - 2%; MOHOIIMTHI
- 10%; COD - 67 mM/4; obmuii Oestox — 68,4;
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Al — 4%:; Na - 136,5 mmon/n; K - 4,7 mmon/m;
Koarynorpamma - N; ounmupyOun — 5,5 mmon/;
KpeatuHuH — 81,8 MKMO/11; Tpymna KpoBu - [V
A(B) Rh (-).

24.01.08 1. mpoBeeHa oneparus MPOKTOKOIIK-
TOMHUS C HAJOKEHHEM WICOPEKTAJIBHOTO aHa-
cTOMO3a C S-00pa3HBIM pe3epByapoM HieyMma.
ITox sHIOTpaxeanbHBIM HApKO30M IIPOBEICHA
CpeIuHHas JTanapoTOMUs; BCKPBITa OpIOLTHAs
MOJIOCTh: B BEpXHEH TpeTu Bocxoasmeid 060-
JIOYHOM KUIIKH BBISIBIICH HH(UIBTPAT, BPOCIINI
B PETPOINEPUTOHEAIBHYIO NOJIOCTh. IIpuHATO
pelIeHne POBEIAEHUs KOJDKTOMUHU. TexHuye-
CKM M3BJICYCHHE BOCXOMAIIETO CErMeHTa 000-
JIOYHOU KHIIKH OCJIOKHUJIOCH BBUY TECHOU
CBSI3U UMEIOIIETOCS HHPUIBTPATA C COCETHUMHU
OpraHaM¥ - JBEHAJILATUIIEPCTHON KUILKOU U
BOpOTaMu mpaBou noyku. Hecmorps Ha 3710,
yIaJ0Ch MOJHOCTHIO U3BII€Yb €r0, 0€3 BCIKHUX
OCJIOXHEHUH. bt MOOMIM30BaHbI O0NIBIION
CaJIbHUK ¢ OppDKEHKaMu MonepeuyHoi 060104-
HOU M CUTMOBHUJIHOM KuIOK. [Ipsmas kumka
ObljIa TIepeceueHa Ha I'paHULEe €€ CPEeIHEN U
HIOKHEN TpeTd. [[oaB3A01IHYI0 KHUIIKY Iepe-
CEKJIM Ha paccTosiHUU 15 cM oT GayruHuEeBOM
3aCJIOHKU. B 1ucTanbHON YacTH MOAB3A0IIHOMN
KUIIKU OBl copMHUpOBaH S-00pa3HBIA pe-
3epByap (Pouch). AHacTOM03 HalOXKEeH MEXITY
pe3epByapoM IMOJAB3IOIIHON KHIIKHA U OCTaB-
HIelcst 4acThio NpsAMoi. B OpromrHol mojoctu
OCTaBJICHBI 2 JpeHa)ka; OpIOIIHAs MOJOCTh 3a-
LIUTA TIOCIIONHO.

Makpornpenapar: ToJicTasi KAIIKa (C 4acThiO
IPAMOM KUIIKK), 1IMHOH 168 cM. [pu BCkpbITHH
MpOCBETA BCSA CTEHKA KUIIKU AU PY3HO MOKPHITA
nosunamu pasmepom 0,5-0,8 cM, a B BepxHei
TPETH BOCXOJAMICH 000J0YHON KUIIKU - WH-
buIbTpUpoBaHHAas 00JACTh ¢ TepPOPUPOBAHHOM
IIEJIbI0, KOTOpasi MPOHU3bIBAJIA BCIO CTEHKY MH-
¢bunsTpaTa 1 co31aBajIOCh BICYATICHUE HATMYHS
omyxoJeBoro mnporecca (puc. 1,2,3). I'ucrono-
THYECKUM HCCIIEIOBAHUEM TOCTABIICH TUArHO3
aJICHOKApPLIMHOMBI TOJICTOM KUIIKH BBICOKOU
muddepeHnnanu, CeMeHHbIN MOIUIT03 TOJICTON
kumku. Ormevanucy Gudbpo3HO-pyOIEBBIE
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M3MEHEHUsI B OOJIBIIOM CallbHUKE; B JUMQa-
TUYECKMX y3JIaX METacTa3bl HE BBISBICHBI, 10
TNM knkaccupukanun ormevanace TN M.
[TocneonepannoHHBIN nepuoj] mpoxonua 6e3

Puc. 1. llonunoz moncmoui Kuwku

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSISHMNZIKL M 5SJIRNGN6M LNSLRI6N

ocioxxHeHUH. Jledekanus BOcCTaHOBIIIACH HA
6-011 1eHb; MBHI CHATHI Ha 10-b1i neHb. bonb-
HOUM BBIMHUCAH U3 KIUHUKHU C MPEANHUCAHUEM
OHKOJIOTHYECKOI'0 HAOIIOICHHMS.

Puc. 2. Onyxonesviii npoyecc 6 cnenoii Kuuixe

Puc. 3. Ilonunos cucmosuoHou KumKu

Taxum 00pa3omM, onucaHHbIE BBIIIE CIIydau I0-
3BOJISIIOT 3aKJIFOYUTh, YTO CEMEHHBIM aJeHOMa-
TO3HBIN MOJMIIO3 CIEAYeT paccMaTpHUBaTh, Kak
0o0MUraTHBIA Tpeapak, 06e3 JICYeHHsT KOTOPOTro
B 100% ciydaeB uMeeT MeCTO TpaHChopMaIus
mpoliecca B pakoBYIO OMyXojib. PagukanbHoe
nedeHue AUG@Py3HOTO MOJIUIO03a MOXKET OBITh
MPOBEEHO TOJbKO XUpPYypruuecku. Metogom
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BBIOOpA SIBIISIETCSI KOJIDKTOMUSL C HAJIOKEHUEM
MJI€0aHATBHOTO WM MIIEOPEKTAILHOTO aHACTO-
Mo3a. [Ipr MHOXKeCTBEHHBIX OJIUMAaX BBITOIHS-
eTcsl yaajaeHre NOpakeHHOM MOJIMIaMHU TOJICTOM
KHILIKH, IO BO3MOXKHOCTH C COXpPaHEHUEM TeX
CErMEHTOB, KOTOPbIE MOTYT ObITh CAHUPOBAHBI
9H0CKOMHYECKH 1 32 KOTOPBIMU B JaJIbHEHUIIIEM
He0oOX0IMMO MOCTOSHHOE HAOJIIOIECHNUE.
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Ba)KHLIM 3TalroM B yCTaHOBJIeHI/II/I AUarHo-
3a CEMEHHOTO IIOJIMII03a SIBIASETCS MEIUKO-
TCHETUYCCKas KOHCy.]'IBTaI_II/IH. HpI/I 3TOM CHCI[yGT
YTOYHUTh M UACHTUPUIUPOBATH BCE CIydau
3a00J€BaHUs y POACTBEHHHUKOB, BO3PACT BO3-
HUKHOBCHUSA 60H€3HI/I, HaJIn4yue HepBI/I‘IHO-
MHOYKECTBEHHBIX OITyXOJieH, (PeHOTUITNYECKUE
HpI/ISHaKI/I, Hpe;[meCTBy}oume BO3HUKHOBCHHUIO
paka (Hampumep, aJleHOMbI TOJICTOM KHUIIKH),
crienupUIecKue CHHIPOMATBHBIE aCCOITUAITHH.

JIns manuMeHTOB, UMEIOIIMX NAaTOJIOTHYECKUN
TE€HOTHUI, PEKOMEHIOBAHO JIMCIIAHCEPHOE Ha-
OnrofieHre, BKIIOYAIONIEE KOJTOHOCKOIHUIO C
25-30-neTHEero Bo3pacta U KOHCYJIBTAIUIO MPO-
Kkrosora. JIJis >KeHIUH 00CIieI0BaHUE JOTOHU-
TEJIbHO JIOJDKHO BKJIIOYATh MHTPABArMHAIBHOE
YABTPA3BYKOBOE UCCIIEAOBAHIE OPraHOB MaJIOTO
Tasza, MaMMOrpaduro, aHaTu3 YPOBHS MapKepOB
CA-125 u CA-153, xoHCyIbTallUd MaMMOJIOT
Y TMHEKOJIOTa C IIeJbI0 CBOEBPEMEHHOU Mpo-
(buIaKTUKY.
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SUMMARY

FAMILIAL ADENOMATOUS POLYPOSIS OF LARGE INTESTINE

Grigolia N., Giorgobiani G., Chkhaidze G., Bolatashvili Sh., Grigolia* G.

Thilisi State Medical University, #2 Surgery Department;
*Ludvig-Maksimiliani University of Munich, Germany

At present the only treatment of familial diffuse
polyposis is total colectomy and ileorectal anas-
tomosis. Two cases of familial diffuse polyposis
are analyzed.

The first case: 18 year old man with diffuse
polyposis of large intestine. The second case: 41
year old man with diffuse familial polyposis of
large intestine, liver abscess in segment V, and

© GMN

fistula between the abscess and large intestine.
In the both cases a radical proctocolectomy with
the good, newest results. was done The patient
underwent a proctocolectomy with the ileoanal
anastomosis with S-shaped ileal reservoir with
an ileostoma.

Key words: familial diffuse polyposis, treat-
ment.
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PE3IOME

CEMEMHBIN AJEHOMATO3HBIN TOJNUIIO3 TOJICTON KUIIIKU

I'puronus H.I'., 'moproduanu I.T., UYxauaze I.I'., boanaramBuau LI.H., I'puronmus* I H.

Tounucckuti 2ocyoapcmeentbili MeOUYUHCKUL YHUgepcumen,
Odenapmamenm xupypeuu Ne2, I pysus;
* Mwonxenckuil ynusepcumem um. Jlroosue Maxcumunuana, I'epmanus

B HacTosiiiee Bpemsi eIMHCTBEHHBIM METO0M
nedenust 1u((Gy3HOTO MOTHUITI03a TOJICTOM KHIII-
KU SIBIISICTCSI XUPYPrUUECKOe BMEIIATEIbCTBO,
OJTHAaKO BOIIPOC O BBIOOPE METO/a OTIEPaTHBHOTO
BMEIIATENILCTBA M €r0 00beMe 0CTaéTCsl OTKPhI-
ThIM. B cTarhe paccMOTpeHbI 1Ba HAOMIONCHHS
mdQy3HOTO MONNTIO3a TOICTOW KUIIKH.

[TepBoe HabmromeHue: MyxxuuHa, 18 meT ¢

nuarHo3oM audQy3HOro Moiauno3a TOJICTOH
KHIIIKW; BTOPOE - My»unHa 41 roj1, ¢ AMarHo3om
nudPy3HOro ceMeHHOro MOJIUI03a TOJICTOM
KHIIKY, abcrecca V cerMeHTa nedyeHu u u-
CTYJIOW MeXay aOCIeccoM MEeYeHU M TOJICTOM
KMIIKOW. B o0oux ciaydasx mpoBeaeHa paau-
KaJIbHasE KOJMPKTOMHS NUQP(GY3HOTO MOITU03a
TOJICTOW KHUIIKH C XOPOIIUMH ONMKaIuMu
pe3ylbTaTaMH.

@9boydy

dbbgogro bof@ogol myxoby@o 5©gbmds@dmby@o 3mao3mbo

b. 3M0gm@o0s, . 30mAOAMd0b0, 5. hboodg, . dmesmsTgogo, . a@oamenos*

ndoeoliol Lobgend{ogem Lsdgooiobm ¢bogg@lodgdo,
Joo @00l wg3s@Bsdgb@o Ne2, lisJsermggerm;
0 0 0a-d>dbodogmosbo ob. 0 0 0, obos
*309bbgbols eoyygogy-dsJlodognosbols Lob. 9bogg@lodg@ o, g dsb

Jo®dmeygbognos 2 353096@ 0l s@fgde.
30039 5go0dYmxal  2odmyganobos My ob-
9@0  3meo3mbo. 3@obogsdo  sgodymayls
hoyBo®ws 3MMJHmgmeng@mdools m3g@sios
00 gesbogna@o sbsliBmdmbols ‘dgddbom ogng-
3ol S-ob Iogl MgbgAga@Ls ©s bgogno
bofemagol wa®hgbogn bofoenls ‘dm@ols.

353 MIMORM@@Ma0gAs© solgs ©ooy-
beobo dbbgogro bofansgol d@ogamdomo
500gbmdsBmby@o 3meno 3mbolis, boanem dg-
M®9 53503d4mRL >@obodbgomes Jbbgoeno
bofaogol myxoby®o dmaodmbo s @go-
denols dg-5 LgadgbBol sdLglo; @godenols
56(39bbs s Ibbgogro bofansgol  Lob-
509@L @0l 2odmgmobs gobi@yes.

5350d4mxl hoy@omws 3O mJGmmagldm-

26

dos ogngmsbsgy@o  sbosliBmdmbols dgfd-
boo. 35@MAMORMEMy0Y@0 godm Jgeng30m
©solgs dbbgoao bofansgol mxsby®o
30 3mbobs s dlbgoano bofanogols
do@oo  0gggMgbios300l SEgbm jo@(30-
bemdol osgbmbo.

53M0y 00, 300390 Sgoedymaol  dmano-
3mbo dodpobs@gmds sgmgoligdosbo
3o5235M 900l 2oM9dg, bogom Jgmegl -
3003 obes 3m@o 3ol s©gbm o 0bm-
do 208350 9ds,MMAaol 3gOHRmAS300l
dgegao donbes MgHO™3gHodmbyao
56L3glol hodmysgmodgds. mMogg dSgo-
dg4mgl hoygBo®mos Moo Mo M3gMo300
— 30mJBm3me gd@mdos 3odao gsbarmglo
390g29000.



GEORGIAN MEDICAL NEWS
No 7-8 (184-185) 2010

METABOIMYECKHUE HAPYHIEHUSA KAK ®AKTOPbBI PUCKA
PA3BUTHS APTEPUAJIBHOM T'MITIEPTEH3UN

Janamena H.X.

Llenmpanvhas 6orvnuya ne¢pmanuuxos, baky, Azepbatioxcan

Ha mpoTsskeHHH MHOTHX JIET MPOJIOJDKAIOTCS
WHTEHCHUBHBIC TOMCKH MEXaHU3MOB Pa3BUTHS
aprepuaibHoil runeprensuu (Al') ans paspa-
OOTKH HOBBIX aHTHUTHIICPTEH3UBHBIX CPEIICTB
U TPaBUIBHOTO BBIOOpa Mpenaparos, dddex-
THUBHBIX U 0€30TaCHBIX B Ka)KJIOM KOHKPETHOM
cayvae. OnHaKko, MHOTOOOpa3ue MEXaHU3MOB
[1aTOJIOrMYECKOTO MOBBILIIEHUS aPTEPUAIBHOTO
nasienus (AJl) 3aTpynuser pa3paboTKy enu-
HOM KoHUenuuu pa3Butus Al

Pexomennanuu EBporneiickoro obmecra mo
runeproHuu u EBponelickoro obmecta kap-
JMOJIOTOB MO JMATrHOCTHKE U jedeHuio Al
paccMaTpUBarOT HAJIMYHE TTOPAKEHUSI OPTaHOB-
MHIIIeHEeH, MeTabonnueckoro cuaapoma (MC),
caxapnoro auabera 2-ro tuna (C/-2 tumna) u

aCCOLIMMPOBAHHBIX KIMHUYECKUX COCTOSHUM
Kak (akTopsl pucka pazsutus Al [6].

OrnpeneneHHOEe MECTO OTBOJIUTCS paccMOTpe-
HUIO T€HETUYECKUX MEXaHU3MOB. B kauecTBe
BEPOSITHBIX (PAKTOPOB pHUCKa BBIJAEISIOT He-
OJlaronpusATHBIE BapUaHThl MOJUMOpPPU3IMaA
Ir€HOB, KOJUPYIOIHUX KOMIOHEHTHl pPEHUH-
AHTMOTEH3UH-aJIbJOCTEPOHOBON CHUCTEMBI
(PAAC). BaxubIM (hakTOpOM pHcKa pa3BUTHUS
ATl saBnsiercs Bo3pact [12]. “Ckauox”™ Be-
posTHOCTH nosiBieHusa Al mpuxomurcs Ha
BeCbMa y3KHH BO3pacTHOM guana3oH 32-35
JeT, a 3ateM 1o 55-60 neT mpoaoKaeTcs
KPYTOH JIMHEWHBIM €r0 pOCT ¢ HEKOTOPBIM
CHUXEHUEM CKOPOCTHU pocTa rnocie 60-u get
(puc.) [10,23].
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OnHuM U3 BaXHEHMHUX (HAKTOPOB pHICKA SIB-
nsercs Hanuuue MC. Al ywacto aBasercs
OJTHUM W3 MEPBBIX KIMHUYECKUX MPOSIBICHUM
MC [11,13,15,20,22]. C npyroii CTOpOHBI, y
nanueHToB ¢ Al' BIBOE BbIllIE PUCK PAa3BUTHS
CA-2 tuna u, modTOMY, JaKe Cpeau Juil 0e3
n30bITOYHOTO Beca, A’ BXOAUT B MOHSATHE
“MeTab0INYeCcCKOro CHUHAPOMA’™, KOTOPHINA Xa-
paKTepu3yeTcsl pe3UCTEHTHOCThIO TKaHEH K
UHCYNIUHY [21].

N3BecTHO, uTO moBbIIeHUE AJ[ compoBo-
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XKIaeTcsl TUnepTpodueil MuoKapaa JIEeBOTO
xenynouka (I'JDK), onnako B ucciegoBaHusx,
IIPOBEJEHHBIX B IOCJIEJHUE TOJbl, TOKA3aHO,
410 y O0onbHBIX MC pa3BUBaeTCs BBIpaKEH-
Has ['JIDK, HeanekBaTHas ypOBHIO IOBBIIIE-
Hus AJl [22,29]. T'JIXK crnoxHas peakuus He
TOJBKO COOCTBEHHO Ha moabeM AJl, HO u
Ha nucOallaHC BCEro CHEKTpa MMEIINXCH
metabonuyeckux ¢pakropos [26]. [JIXK pac-
CMaTpuUBaeTCsd KaK HE3aBUCHUMBIH MapKep
BBICOKOI'O pHUCKa CEpJIEUHO-COCYIHUCTHIX 3a-
O0oneBanuii [29], B TOM 4YucClie BHE3aMHOU
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CMEpTH, CYIIECTBEHHO BIUSIOIMMI Ha MeXa-
HU3M (GOPMUPOBAHUS THACTOIUYECKON AHC-
¢byHkIuu neBoro xenynouka [4,18,30].

OnHUM M3 NYCKOBBIX MOMEHTOB IOCTY-
NaTeJbHOTO JBMXEHHS B II€NH Pa3BUTHUS
CEepAEYHO-COCYAUCTHIX HapymeHu npu MC
ABJSIETCS IUPOKHUN CHEKTP pacCTPOUCTB
HEUPO-TOPMOHAIBHON PEryJsAIUU, YTO BbI-
paxkaeTcs B HapylieHHH Oananca (akTOpPOB,
PETYIUPYIONUX HOPMaTbHOE (PYHKIIMOHHPO-
BAHUE CEPJEUYHO-COCYAUCTONW CHUCTEMBI. DTO
HapyuieHue OanaHca HaOdwomaeTcs Kak Ha
MJIa3MEHHOM, TaK U TKaHEBOM YpOBHsX [25].
D¢ hekTh TUPKYTUPYIOUUX CUCTEM HOCAT
NPUCIIOCOOUTENbHBIN U KPaTKOBPEMEHHBIH
XapakTep, a TKAaHEBbIE CUCTEMBI BBI3BIBAIOT
XpOHUYECKHUE, HEOMATONPUATHBIE U TPYIHOY-
CTpaHuMBble nocheacTBus [27].

IIpenmnonaraercs, 4TO OCHOBHAs TPUTTEpHAas
pouib B narorenese Al' npu MC npunaginexur
nHcynuHope3uctenTHocTH (P) u Bri3BaHHOM
€10 KoMreHcaropHoil runepuncynuHemuu (I'MN)
B COYETAHMM C COMYTCTBYIOIIMMH METa0O0IH-
yecKUMU Hapyenusimu [8,14,31]. Pesucrent-
HOCTb TKaHEW K MHCYJIMHY NPUBOJIUT K Hapy-
LIEHUIO TOJIEPAHTHOCTH K IIIFOKO3€, TUIUHOTO
0OMEHa; ITOBBIIIAETCS CBEPTHIBAEMOCTH KPOBH,
puck I'JDK, MukpoansOymMmuHypuu 1 Ipyrux na-
Tooruueckux u3menenul. 'l u NP, apusasice
NEePBUYHBIMH MeTa00IN4YeCKUMU P deKTamu,
MOTYT BBbI3bIBaTh Y OOJbHBIX pa3zButue Al
pa3IMYHBIMU MYTSIMU UM UX coueTaHueM. B
OJTHUX CIIy4asiX MOKET Mpeo0iaaaarh 3aepxKa
HaTpus U BOJbI, B IPYTUX - YCUIIEHUE Cepey-
Horo BbIOpoca u nossimieHue OIICC. Oaun u
TOT K€ MeXaHu3M pa3BUTUs A" MoxeT ObITh
oOycinoBieH pa3HbIMU nnpuyuHamMu. CyThb pas-
BuTHs Al 3akmtouaercs He B npuunHe Al a B
MyTSX pealu3aluu 3TOU IPUYUHBI [7].

[Ipu 5TOM KOHKPETHBIMH OCHOBHBIMU 3BEHBSMU,
MPUBOJAIIMMH K noBbieHuto A/l npu merado-
JINYECKOM CUHAPOME, SBJISIOTCS:

AKTUBALMSI CUMITATUYECKON HEPBHOW CHCTEMBI,
BBI3BIBAIOIIIASI POCT CEPJIETHOTO BHIOpOCA U, KaK
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CJIEICTBHUE, CIa3M NepUPEPUIECKIX COCYIOB C
MOBBIIIIEHUEM 00IIEeTo MepudepuIecKoro co-
cyauctoro conpotusienus (OIICC);
runepBosieMusi, 00yCIIOBIEHHAs TTOBBIIIEHHON
peabcopOuueii HaTpUs B MPOKCUMAIBLHBIX Ka-
HaJbIlaX TIOYKU W BBI3BIBAIOINIAS MTOBBIIICHUE
CEpJIIEYHOTO BBIOpOCA;

MOBBIIICHUE BBIPAOOTKU JHOTEIHEM Ba30KOH-
CTPUKTOPHBIX OMOJIOTUIECKH AKTUBHBIX BEIIIECCTB
- DHJIOTENIMHA, TPOMOOKCaHa A2 U CHUXEHUE
CEKPEeIMU TAKUX MOIITHBIX Ba30AUIISTATOPOB, KaK
MPOCTAIMKIIMH ¥ OKCHUJT a30Ta ITOJT BO3/ICHCTBHEM
WHCYIIMHA.

3HauMTENbHYIO poiib B naroreHeze Al mpu MC
UTPAET MOBBIIIEHHE AKTHUBHOCTH CUMITaTHIECKOM
HepBHOU cuctemsl [5,9,15,16,31]. YeranosneHo
TaKXe, YTO MHCYJIMH, KaK MUTOTE€HHBIN (aKTop,
ycunupaeT mponudepanuio GudpodracToB u
718 IKOMBIIIIEYHBIX KJIETOK COCYJIOB 32 CYET CTH-
MYJISLUU TKaHEBBIX (DAaKTOPOB pOCTa U CHHTE3a
KOJUIareHa B aTepOCKICPOTHUYECKUX OJSIIKAX,
cyXast X npocseT U ewte oonee nosbimas OIICC
[7]. Kpome TOro, MHCYIUH ABISETCS NMPSIMBIM
Ba30AMJIATUPYIOIIMM areHToMm, nosromy NP cama
110 ce0e crocoOCTBYET KOMIIEHCATOPHOMY IOBBI-
menuto OIICC [22].

WP cnocoberByer passututo Al mpeumyiie-
CTBEHHO 4Ye€pe3 aKTHBALMI0 CHMIIAaTOaJpeHa-
JIOBOM CHUCTEMBI - YBEJIIMUEHHUE YPOBHS Kare-
XO0JIAMUHOB M, COOTBETCTBEHHO, MOBBIIICHUE
CUMIATHYECKON CTUMYIIAIIMH CEP/ILIA, COCYIOB
u nouek [19-22]. B ycnoBusx I'M npoucxonut
OJI0OKMpOBaHNE TpaHCMEMOpPAHHBIX MOHOO00-
MEHHBIX MEXaHU3MOB (CHM)KEHUE aKTUBHOCTH
TpancmeMmOpanHoro gpepmenta Na*, K" u Ca*™
3aBucuMoit AT®d-a3bl), TEM CaMbIM MOBBIIIA-
etTcst conepkanue Na“ u Ca?" u yMeHbIIaeTcs
conepxanue K, Mg*", pH BHyTpH KieTku, B
TOM YHCJI€ U B TIAJAKUX MHOLMTAX. JTO MPHU-
BOJIUT K YBEJIMUEHHUIO YyBCTBUTEIBHOCTH COCY-
JACTOM CTEHKH K IIPECCOPHBIM BO3IEUCTBUAM
KaTexoslaMUHOB, aHruoTeH3uHa Il (ATIIl) u
nossimieHuo AJl [1,2,7].

AxTtuBanus anbda- 1 -aIpeHOPEenTOPOB UTPAET
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Ba)XXHYIO pOJIb B NATOTEHE3€ PE3UCTEHTHOCTHU K
uHCynuHy. CuuTaercs AOKa3aHHBIM, YTO JUIH-
TenbHast ONokaaa Oera-1-agpeHopenentopos (a
3HAUUT aKTUBAIMA ajb]a- 1 -aapeHopenenTopos)
yBeJIMuuBaeT puck passutus C1-2 tuna y nanu-
entoB ¢ Al [30].

VBenuueHue GUIbTPaIK ITFOKO3bI KITyOOUKaMHu
MOYEK MPU TUIEPCUMITATUKOTOHUHU CIIOCOOCTBY-
€T YCUJICHUIO 00paTHOTO BCACHIBAHUS TTFOKO3bI
BMECTE C HATPHEM B ITPOKCHMAIIbHBIX KaHATIBIIAX
HedpoHa [8,19]. DTo NpUBOIUT K TUTIEPBOJIEMUH
Y TIOBBIIICHUIO COJEPKAHUS HATPUS U KaJIbIUS

B CTEHKAaX COCY/IOB, BBI3BIBASI CIIa3M IOCIIEIHUX
n noseimenune OIICC.

Kpome Toro, npu MC pa3BuBaeTcsi BbIpaKeH-
Hasl JUCIUNUAEMUS - MOBbIIEHUE YpoBHS TT,
o6mero XC, TMIONPOTEeNn 0B HU3KOM IIIOTHOCTH
(JITTHIT) u cHmxeHre TunonpoTeU 0B BICOKOM
minotHoctu (JIIIBII) [2,20,24]. [ToBbieHue
KOHLIEHTpAllUX aT€POTCHHBIX JIUIONPOTEU/IOB
¢ 0OJBpIION MOJEKYISPHOH Maccoi, B CBOIO
ouepellb, IPUBOAUT K HAPACTAHUIO BA3KOCTH
ma3Mmel, noBeiennto OIICC u noanepxuBaet
BbICOKHUH ypoBeHb A/l (Tabnuua).

Tabnuya. Knaccugpurayusi nep8uunsblx OUCIUnOnpomeudemul

Tun [ToBbiIeHHAs Buemnnii Bujg Puck arepockie- O6ummii XC T JIE[(]SH
¢bpakmys TLTa3MBbl posza
YpOBEHb B IIa3Me, Mr%
I'ereposurot-
Hasl ceMerHas
I'XC:400-600.
[Ipozpaunasi, T'omo3surot-
I JITTHTT Oonee xénras, Bricokuit Has ceMeiHas <200 30-50
YeM 0OBIYHO I'XC:800-1200.
Hecewmeii-
HbIE (hopMBI
I'XC:240-400.
MyTHas,
JITTHII, 6e3 O6enoro . 250-
11 TITOHI HOBEPXHOCTHO- Bricokuit 300-400 500 30-50
TO cJ1osi
Jlunonporeu- MyTHas.
I ABIIPOMEXY- | CBEpXY - TOH- Bricokuii 300-600 300-1 30,50
TOYHOM MJIOT- KM MOJIOYHO- 800
HOCTH. GembIit croii
MyTHas, 6e3
v JITIOHIT tlosepHoct- VieperHbiii <250 3001 30,50
HOTO 0eroro 700
cios
JIIIOHII, xuno- | Mytnas. Cepxy 1500-
v MHKDO- MOJIOUHO-0e- ‘YMepeHHbII 600-800 5000 5-20
HBI JIBIHA cIIof

XC- xonecmepun, Tl - mpuenuyepuowl, I'XC- cunepxonecmepunemus

Ha ceroansmnuit 1eHb o0Cyxaaercs eie oaHa
Teopusi matorenesa Al' mpu oXkupeHnu, COrmacHo
KoTopoit pocT AJl 00yCIIOBIIEH MOBBIIICHUEM
y 3TUX OONBHBIX ypoBHs jentuHa. [lokazaHo,
YTO YPOBEHb JIEITHHA TECHO KOPPEIUPYET C UH-
nekcoM Maccbl Tena, A/l, konnentpanuein ATII
u HopaapeHanuHa [20,28]. JlenTun aBasgeTcs
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TOPMOHOM, CUHTE3UPYEMBIM aIUTIOIIUTaMH BUC-
LEPaTbHOM KUPOBOI TKaHU; €r0 KOHLIEHTPALIHS
B IUTa3M€ MPSIMO MPOIMOPIMOHATIbHA CTEIEeHH
oxxupeHus. UHCYIUH U JIENTUH PErylIupyroT
YyBCTBO HACHIIIIEHUS Ha YPOBHE Tyro0Opa3HOro
U MapaBeHTPUKYISAPHOTO siJep THIoTajamyca,
CTUMYJISIIIUSL KOTOPBIX MPUBOIUT K aKTUBAIIMH
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psiga CUMIATHYECKUX HEPBOB (ITOYCYHBIX, HAJI-
MMOYCYHUKOBBIX M BUCIIEPATHHBIX ) ¥ TIOBBIIIICHHUIO
KOHIIEHTpAIMU KaTeX0JaMUHOB B 11a3me [19].

PenanbHas runepcUMNaTUKOTOHUS BO3HUKAET
kak cieacteue ['M, cTUMYIISIUK HEHTPAIBbHBIX
MEXaHU3MOB CUMIIATUYECKON HEPBHOM CUCTE-
MBI U KaK Pe3yJbTaT YBEJIUYEHUS BBIICICHUS
HOpaJpeHaJuHa B CUMIIATUYECKUX CHHAICaX
IIOYEK BCJIEICTBUE AaKTUBALIUU [I0OYEYHOU TKa-
HEBOM PEHUHAHTMOTEHHON CUCTEMBI B yCIIO-
Busx UP. [Ipu 3ToM nogaBiieHUE UHCYJIMHOM
INIIOKO30CTUMYJIUPYEMOU 3KCIPECCUU I'eHa
AT B kjeTkax NPOKCHUMAaJbHBIX KaHaJlbIEB
IMOYEK HE NMPOUCXOAMUT: dKCIPECCUs TeHa
pactopmaxkupaetcs, cekpeuus AT ycunupa-
ercs [32,34]. UccaenoBarenu CUMTAIOT, YTO
UMEHHO 3TOT MEXAaHU3M JIE)KUT B OCHOBE
OOHApYXEHHOTO yBEJIUYECHUS NPOAYKIUH
ATII B k1yOOUKOBBIX ¥ KaHAJIBI[EBBIX KIIETKAX
[IOYEYHOW TKAHU IIOJ BJIUSHUEM TUIIEPIIIHU-
kemuu [35].

['unep- v TUCIUTINIEMUS BBI3BIBAIOT aTEPOCKIIC-
pPOTHYECKOE TOPAXKEHHE COCYNIOB, YTO TAKKE,
B CBOIO OYepeilb, CIIOCOOCTBYET MPOTPECCUPO-
BaHUIO peHoBackyisipHo AT [13,28,32,36].
Heo06xonuM0 OTMETHUTBH, YTO CaMble paHHHUE
CTPYKTYPHO-()YHKIIMOHAIbHBIE U3MEHEHHUS Y
6onpHBIX Al ¢ HapylIeHHEM YIJIEBOJHOTO 00-
MeHa O0OHApYKUBAIOTCS Ha YPOBHE niepudeprye-
CKHX COCY/IOB M IMEIOT IPOrHOCTUYECKOE 3HAUe-
Hue [14,17,21,28]. B natonoruyeckuii mporecc
BOBJICKAIOTCS BCE KOMIIOHEHTHI CUCTEMbI MUKPO-
LUPKYISIIH, BKIIOYas pa3peskeHUe COCYTUCTOTO
pycia, U3MEHEHHUS COOTHOILIICHUS ME/INS/ TIPOCBET,
3aMeJIeHUe HeOAaHTHOTeHe3a, HapyIIeHHe (PyHK-
IIUH SHI0TENHUS. DTH U3MEHEHUS MOTYT OBITh KaK
IIPUYMHOM, TakK U cieactsuem Al

V¥ nanuenToB ¢ Al' ¥ HapylI€eHHUEM YIIIEBOIHOTO
oOMEHa UMEIOTCS CIOKHBIE HapyIIeHUs QyHK-
IIUHM CHCTEMbI MUKPOLMPKYISAIUH. JIuchyHKIS
sHpotenus ¢ nepunuroMm NO, TOBBIIIEHHEM
SKCIpeccuu (aKTOPOB POCTa, JIOKAJTHHBIX Ba-
30aKTUBHBIX BEILECTB, IPOTEUHOB U IIPOTEHUHA3
MaTpHUKCa MOYKET INPUBECTU K COCYIUCTOMY
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PEMOJICITUPOBAHUIO, TIOBPEKICHUIO CTPYKTYPBI
cocy/a, HapyIIEHUIO MPOLIECCOB Ay TOPETYISALUU
[1,3]. B Hacrosiee Bpems TUCHYHKIIHS YHIOTE-
IS pacCMaTpPUBACTCS KaK paHHsIsI pa3a pa3BUTHUS
areporpom6bo3a [27,28,33].

Takum oOpa3zoM, yuuThIBasi 3HaYEHHE MeETa-
OonMyecKux HapylmeHH U (akTOpoB pHCKa B
Pa3BUTHHU CEPACYHO-COCYUCTHIX OCTOKHEHHNA 1
UX OTPHUIIATENIFHOE BIMSHUE HA TEUCHUE apTepu-
aJIbHOM TUIIEPTEH3UH, CIIEAYET IPOBOAUTH TU-
(depeHnupoBaHyIo aeKBaTHYO Tepanuto Al
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SUMMARY

METABOLIC SYNDROME AND RISK FACTORS
FOR DEVELOPING ARTERIAL HIPERTENSIA

Dadashova N.

Central hospital of oilers, Buku, Azerbaijan

Insulin Resistance and the resulting hyperinsu-
linemia is a collection of heart disease risk fac-
tors that increase the chance of developing arte-
rial hypertensia — a key symptom of Metabolic
Syndrome (MS).

The basic role in pathogenesis of AH at MS
belongs to insulin resistance (IR) and is caused
by its compensative hiperinsulinemia (HI) in
a combination with accompanying metabolic
infringements. Beside this at MS develops ex-
pressed dislipidemia — an increase of TH level,
the general XS, LPLD and decrease of LPHD.

Recently one more theory of AH pathogene-
sis was discussed with adiposity according to
which growth the AP is caused by increase of
leptine level at these patients.

Thus, pathogenesis of AH at patients with met-
abolic variations and risk factors is very com-
bined, varied and requires the differentiated and
multilateral methods of treatment.

Key words: an arterial hypertensia, metabolic
variations, risk factors.

PE3IOME

METABOIMYECKHUE HAPYHIEHUSA KAK ®AKTOPBI PUCKA
PA3BUTHS APTEPHAJIBHOM T'MIIEPTEH3UN

Janamena H.X.

Llenmpanvnas 6orvnuya nHegpmsanuuxos, baky, Azepbatioxcan

MHTEeHCHBHBIE TOMCKY MEXaHU3MOB Pa3BUTHUS ap-
TepuasibHON runepren3uu (Al') nponomxkarorcs
no ceii f1eHb. OJHUM U3 BaXKHEHIINX (PaKTOpOB
pHUCKa SIBISETCS Hajluyue MeTaboInyecKoTo
cunapoma (MC).

IIpenmnonaraercs, 4TO OCHOBHAsA TPUTTEPHAas
ponb B naroreHeze Al' mpu MC npunaiexxuT
MHCYJIMHOPE3UCTEHTHOCTH U BBI3BAHHOMU €10
KOMIIEHCAaTOPHOW THIIEPUHCYIMHEMUHU B COYe-
TaHUM C COMYTCTBYIOIIMMHU METa0OINYECKUMU
HapymeHuaMu. Kpome toro, npu MC pa3BuBa-
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€TCs BBIPAKECHHAS JUCITUITUAEMHUS] — YBEJIMUCHUE
YPOBHSI TPUTIIHIIEPUAOB, OOIIETO XOJIECTepUHA,
JIMIIONTPOTEHUI0B HU3KOM INIOTHOCTU U CHUKEHUE
JIMIIONIPOTEUOB BBICOKOM TIJIOTHOCTH.

B nocnennee Bpemsi o0Cykaaercs emie ogHa
Teopusi matorenesa Al” mpu oXkupeHnu, COracHo
KOoTOpoil pocT AJ] 00ycloBIEH MOBBIICHUEM
YPOBH: JICLITUHA Y O3TUX GOHBHBIX.

Takum o6pazom, narorene3 Al' y manmeHToB ¢
MeTa0OIMUECKUMHU U3MEHEHUSIMH U (paKTOpaMu
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pHUCKa OYCHBb CIIOKEH, Pa3HOOOpa3eH u Tpedyer
(G QepeHIIMPOBAHHOTO MOIX0/a K JICUSHHIO.
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THE IMPACT OF THYROID DISEASES ON
BONE METABOLISM AND FRACTURE RISK

Amashukeli M., Giorgadze E., Tsagareli M., Nozadze N., Jeiranashvili N.

Iv. Javakhishvili Thilisi State University, Faculty of Medicine,
Department of Internal Diseases, Tbilisi, Georgia

Osteoporosis is a systemic skeletal disease char-
acterized by low bone mass and microarchitec-
tural deterioration of bone tissue, leading to en-
hanced bone fragility and a consequent increase
in fracture risk [13]. Osteoporosis is related to de-
creased bone strength, which encompasses both
bone quantity and quality. The disease develops
slowly, over the long time period and very often
its first manifestation is a fracture; for this reason
osteoporosis is called the “silent disease” [2].

WHO considers the importance of osteoporosis
next to the diseases such as coronary heart dis-
ease, oncologic diseases, diabetes mellitus [10].
In fact, the mortality during the first 6 months
after the osteoporotic fracture of the femoral neck
is up to 30% [2].

There are the primary (postmenopausal, senile,
juvenile, idiopathic) and secondary forms of
osteoporosis. One of the leading causes of sec-
ondary osteoporosis are thyroid diseases [8]. As
thyroid disorders are prevalent among Georgian
population, recognition of secondary osteopo-
rosis, developed on the background of thyroid
pathologies, carries special importance.

Mature bone is a dynamic system that continu-
ously remodels itself. Bone is resorbed by os-
teoclasts and is replaced by osteoblasts. In the
normal state, these actions are tightly coupled
[33]. The remodeling process is influenced by
thyroid hormones. Thyroid hormones act via the
thyroid receptor (TR), which is a nuclear receptor
and acts as a transcription factor [27]. TR exists
as several isoforms. In the skeleton, TRal and
TRBI are expressed in growth plate chondrocytes,
bone marrow stromal cells, and bone-forming
osteoblasts, but it is not certain whether they
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are present in bone-resorbing osteoclasts [11].
Along with the receptor-mediated action, thyroid
hormones act on bone via complex cytokine and
growth factor signaling pathways, including the
Indian hedgehog/parathyroid hormone-related
peptide feedback loop and the growth hormone/
insulin-like growth factor-1 and fibroblast growth
factor receptor-3 signaling pathways [30,34].
Triiodthyronine (T3) has been demonstrated
to regulate chondrocyte proliferation, promote
terminal differentiation and induce mineraliza-
tion and angiogenesis [21]. Thyroid hormone
stimulates production of type II and X collagen
and alkaline phosphatase (ALP), a marker of bone
mineralization [25].

According to Wexler and Sharretts, not only
thyroid hormones, but also thyroid stimulating
hormone (TSH) influences bone metabolism and
it acts via the receptor as well. The TSH recep-
tor (TSHr) is a membrane protein that regulates
transcription via secondary messengers, such
as cyclic adenosine monophosphate and it has
recently been demonstrated in osteoblast and
osteoclast precursors [6]. TSH seems to be an
inhibitor of bone turnover. In cell culture, TSH
inhibits osteoclast formation, resorption and sur-
vival [33]. But the data about the action of TSH
on bone in vivo is controversial [10,16].

Bone mineral density (BMD), assessed by dual-
energy X-ray absortiometry (DXA) remains the
gold standard for the diagnosis of osteoporosis.
DXA enables to measure the bone mineral density
and bone mineral content in different parts of the
skeleton. According to the consensus of WHO,
the diagnosis of osteoporosis is based upon T-
score, which indicates the number of standard
deviations (SD) above or below the mean BMD
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values for young healthy adults. Based on the
1994 WHO report [35], osteoporosis is defined
as a BMD value at least -2.5 SD below the mean
value of a young healthy population (T-score<-
2.5). The data of large prospective studies indi-
cate, that BMD values correlate tightly with the
risk of fractures [12].

The meta-analysis of large studies demonstrated
the definite relationship between thyroid diseases
and bone mineral density as well as the fracture
risk, namely by overt and subclinical thyrotoxi-
cosis, hypothyroidism and the treatment with the
suppressive doses of levothyroxine. There is
coherent evidence, that thyrotoxicosis causes
severe osteoporosis and pathologic fractures.
The risk of fractures remains increased within 5
years of the diagnosis of hyperthyroidism [32].
The degree of BMD decrease is different accord-
ing to various authors, but Harvey and O’Shea
found that it makes approximately 12-15% in the
lumbar spine, 13-17% in the proximal femur and
15-20% in the radius [18].

The meta-analysis of 20 studies, including
902 patients with overt thyrotoxicosis (TT)
demonstrated the significant decrease of BMD
in untreated patients, whereas the significant
improvement, even the normalization of BMD
was noted after starting treatment of the primary
disease. The analysis of the influence of TT on
fracture risk (62 830 patients) revealed significant
increase of femoral neck fracture risk in patients
with the history of TT compared to control group
[1]. The risk increased significantly with the pro-
longed history of thyrotoxicosis [13].

According to Vestergaard and Mosekilde, the
treatment regimen also affects the fracture
risk in patients with Graves’ disease. The
fracture risk in patients with hyperthyroidism
(n=11776) was studied in a large prospective
study in Denmark. The control group included
healthy population of the same sex and age.
After starting the treatment of TT, the fracture
risk decreased and it was significantly lower in
patients who had undergone surgery compared

© GMN

to those under conservative and radioiodine
therapy [31]. According to some authors, ra-
dioiodine treatment may even increase fracture
risk in patients with autoimmune TT [15]. Pre-
sumably, this may be related to the significant
increase in antibodies to the receptor of thyroid
stimulating hormone (antiTSHr) during and
after the radioiodine treatment, while this is
not observed in case of surgical treatment: the
level of antibodies decreases during the first
year after the total as well as subtotal thyroi-
dectomy [24]. But the data about the level of
antiTSHr and fracture risk during conservative
treatment is controversial and this issue needs
further investigation.

Subclinical thyrotoxicosis (STT) is defined as the
suppression of TSH while the serum triiodthyro-
nine (T3) and thyroxine (T4) are normal [4]. Ac-
cording to the epidemiologic studies in the USA
(17 353 people), the prevalence of subclinical
TT is 3,2% [20]. It increases in iodine-deficient
regions from 0,7 % in children, 6,4 % in adults,
up to 15,4 % in elderly and 14-21 % in patients
treated with thyroid hormones [7]. The U.S. Pre-
ventive Services Task Force defines STT as the
disease which increases the risk of osteoporosis
and osteoporotic fractures, but this has not been
completely proven [19].

The data of several large studies, which in-
vestigated the fracture risk in 15 316 post-
menopausal women (age range 55-80 years),
demonstrated that in patients with low thyroid
stimulating hormone (TSH) (<0,1 mIU/L),
as well as borderline TSH (<0,5 mIU/L), the
BMD in femoral neck and the whole body was
significantly lower than in patients with normal
TSH; accordingly, the incidence of vertebral
fractures in radiographs - was significantly
higher. Other laboratory findings were similar
in these two groups of patients [22].

The suppressive doses of thyroid hormones are
used for the treatment of highly-differentiated
thyroid cancer after the total or subtotal thyroi-
dectomy. According to the recommendation of
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British Thyroid Association, the patients oper-
ated for the differentiated thyroid cancer should
receive levothyroxine in doses high enough to
suppress the level of TSH <0,1 mIU/L during
their whole life [5].

The review article by Schneider and Reiners
included 63 studies published in the period
of 1990-2001, which covered the issue of the
impact of levothyroxine treatment on BMD.
When analyzing the data considering the sex
and menopausal status of the patients, it was
demonstrated that the suppressive treatment
did not influence BMD in males and pre-
menopausal females [29]. The results for post-
menopausal women are controversial [26,29]:
many researchers could not prove the impact of
suppressive treatment neither on lumbar spine,
nor on proximal and distal cortical bone [9,17].
Other authors demonstrated reduction of bone
density on different parts of the skeleton in
pre- and postmenopausal women and as well
as in men [28]. So, despite numerous studies,
it’s very difficult to draw a conclusion about
the impact of suppressive doses of thyroid
hormones on BMD.

Recent population studies have shown that hy-
pothyroidism is associated with an increased risk
of fracture and it remains high during 10 years of
the diagnosis of hypothyroidism [32]. Although
the underlying mechanisms are unclear, because
the BMD is increased in this case.

The achievement of normal hormone state in
patients with thyroid disorders prevents bone loss
and leads to the improvement of BMD values.
Despite that, in many cases the level of BMD
decrease may be so significant that the normaliza-
tion of thyroid function may not be enough and
antiosteoporotic treatment should be initiated [1].
There are several groups of medications for the
treatment of osteoporosis [23]. The choice of the
drug is made on individual basis, but nowadays
bisphosphonates with the preparations of calcium
of vitamin D are used most successfully and with
the least adverse effects.
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SUMMARY

THE IMPACT OF THYROID DISEASES
ON BONE METABOLISM AND FRACTURE RISK

Amashukeli M., Giorgadze E., Tsagareli M., Nozadze N., Jeiranashvili N.

Iv. Javakhishvili Tbilisi State University, Faculty of Medicine,
Department of Internal Diseases, Tbilisi, Georgia

Osteoporosis is a systemic skeletal disease charac-
terized by low bone mass and microarchitectural
deterioration of bone tissue, leading to enhanced
bone fragility and a consequent increase in frac-
ture risk. One of the leading causes of secondary
osteoporosis are thyroid diseases; this fact carries
special importance for Georgia because of thyroid
disease prevalence in Georgian population.

In the present article we discuss the mechanisms,
by which thyroid hormones and thyroid stimulat-
ing hormone (TSH) act on bone. We also present
the data of meta-analysis of large studies, which
demonstrate the complex relationship between
the thyroid diseases and bone mineral density
as well as the fracture risk; namely by overt

and subclinical thyrotoxicosis, hypothyroidism
and the treatment with the suppressive doses of
levothyroxine. Beside that, we review the related
data and the possible reasons, why different treat-
ment regimens of Grave’s disease: conservative,
operative and radioiodine are related to different
fracture risks.

Finally, we discuss briefly the practical aspects of
the treatment of secondary osteoporosis, related
with thyroid diseases.

Key words: osteoporosis, thyroid hormones, thy-
roid receptors, overt thyrotoxicosis, subclinical
thyrotoxicosis, hypothyroidism, levothyroxine,
suppressive treatment, bone mineral density.

PE3IOME

BJIUSIHUE 3ABOJIEBAHUI IIIUTOBUTHOM KEJIE3bI
HA METABOJIU3M KOCTHOM TKAHHM M PUCK ITEPEJIOMOB

Amamykean M.T., l'uopraaze E.P., Harapeau M.3., Ho3anze H.JL., l:kenpanamsusu H./I.

Tounucckuu cocyoapcmeennwiii ynusepcumem um. Me. Jocasaxuwsunu,
Gaxynemem meduyunvl, denapmamenm sHympenHux zaoonesanuti, Tounucu, I py3us

B 0030pHO#i cTaThe paccCMOTpPEHBI COBPEMEH-
HbIE TEOPUH O BIMSHUU TOPMOHOB ILIUTOBHIHOM
KeJle3bl U THPEOTPOITHOTO TOPMOHA HA KOCTHYIO
IJIOTHOCTH. [IpuBOASTCS HOBEHIINME AaHHBIE O
B3aMMOCBSI31 MEXTy MaTOJIOTUSAMHU HIUTOBUIHOM
KEJe3bl, MUHEPAJIbHOM MIOTHOCTHIO KOCTH H
puckoMm nepesnoMoB. [IpoananusupoBaHbl pe-
3yJbTaThl BIUSAHUS Pa3IMYHBIX METOJIOB JICUECHUS
6one3nu [ peiiBca Ha pa3BUTHE PHCKA ITIEPETOMOB,
a TAK)KE COBPEMEHHBIE aCIEKThI JICUCHHSI BTOPHY-
HOTO OCTEO0I0pP03a, pa3BUBAIOIIETOCS B PE3yJIbTa-
T€ 3a00JI€BaHUM IIUTOBUTHOM HKEJIE3bl.

38

AHanu3 oOMUPHOTO MaTepHaia MO3BOJISET 3a-
KJIFOUUTh, YTO NMPU TUPEOUJHBIX MATOJOTHUSIX
0Cc000€ BHUMaHHE CIIETYET YIENATh COXPAaHEHHIO
KOCTHOM MacChl, YTO CTaBUT Iepe]l HEOOXOTUMO-
CTBIO IPOBEICHUS IPEBEHTUBHBIX MEPOTIPUATHI
C LEJIbI0 YCTPAHEHUSI OMACHOCTHU Pa3BUTHUS
OCTEO0IOpO3a.

Cratbs npeaHasHadYcHa Jisd KIMHUIUCTOB-
OHAOKPHUHOJIOTOB, PCBMATOJIOTOB U TCpAaIiCB-
TOB.
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OIIEHKA SIIMJEMHUOJOTHTYECKON CUTYAIIUN
O HOCUTEJIBCTBE MAPKEPOB BUPYCHBIX I'EITATUTOB B 1 C
CPEIM 310POBOI'O HACEJIEHUSA BAKY U HAXYUBAHA

HUoparumos 3.H., Taru-3ane P.K., lanamesa A.J., Mamenos M.K.

HUU cemamonoeuu u mpancgyzuonoeuu um. b. Disasosa;
Hayuonanvuouii yenmp onxonoeuu, baxy, Aszepbatioscan

[IpobGnema 0OBEKTUBHOM OIIEHKH IIHPOTHI pac-
MIpOCTpaHeHus! MH(EKIIMH, BbI3BAHHBIX BUPYCaMHU
rernatuta B (BI'B) u renatura C (BI'C), nenena-
IIPaBJIEHHO UCClIelyeMasi cpe/iu HaceneHus Azep-
OaiixaHckol PecryOnuky yxe Ha MPOTSKEHUN
Oosee 20-1 JIeT, 110 Ceii JIeHb HE PEIIeHa, TTOCKOJIhb-
Ky HE00XOIMMBIE CEPOIMUIEMHUOIOTNYECKHE
UCCJIe/I0BaHUs MPOBEACHBI JJaJIeKO HE BO BCEX
peruoHax crpassl [2,5].

Kak u3BecTHO, B KaueCTBE IOKa3aTeseH, OT-
paXkaroNUX UHTEHCUBHOCTh HUPKyIAuyu BI'B
n BI'C B KOHKpETHOM IpyIIne HaCEIEeHUs WIIH
Ha ONpEAeIECHHON TepPUTOPUU, MOTYT OBbIThH
UCIIOJIb30BaHbI CleAylolue Mmokaszarenu: 1)
3a00J1€Ba€MOCTb OCTPBIMH (hOpMaMU rernarura
B (I'B) urenarura C (I'C); 2) 3a6osieBaeMoCTb
xponndeckumu I'B u I'C u 3) yacrora BbIsB-
JEHHs CPENM 3J0POBOT0 HACEIECHHUS COOTBET-
CTBYIOLIMX CEPOJIOTHYECKUX U MOJIEKYJISPHBIX
MapkepoB uHuuuposanus BI'B u BI'C, ot-
pakaroUuX pacupOCTPAHEHHOCTb CpPeau Ha-
CEJIEHUSI COOTBETCTBYIOIIMNX CYOKIMHUYECKHUX
¢dbopm undexuwmii [11,13].

OnHako, OLlEHKA AMHUIEMHUOJIOTUYECKON CH-
Tyauuu B AzepbaiikaHe mocpecTBOM MEPBBIX
JIBYX TOKa3aresel okas3anach 3aTpyIHUTEIIbHOMI
0 JByM IpuyuHaMm: 1) cornacHo opuuuaib-
HBIM JaHHBIM MUHUCTEpPCTBA 3/IpaBOOXPaHEHHUSI
AzepOaiimxaHna, 3a mocyienHue 15 jgeT B cTpane
OTMEYaJIOCh MOCTENEHHOE CHI)KEHHE IMOKa3a-
teneit 3abonesaemoctu octpbivMu I'B u I'C, uto
HE COOTBETCTBYET TEHJEHLIMM, OTMEYAEMOH B
MUpE B LI€JI0OM; 2) IaHHbIE, OTPa)KaroIIue YUCIIO0
0O0JIbHBIX XPOHUYECKUMHU BUPYCHBIMU I'elaTH-
TaMU B OUIMATIBHBIX CBOJKaX MUHUCTEpCTBA
3/IpaBOOXPAHEHUS OTCYTCTBYIOT [9].
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Ncxons u3 3Toro, Mbl IPUIUIA K 3aKITFOYEHUIO O
TOM, YTO O pacHpOCTPAHEHHOCTH CPEU Hacee-
Hus ek, BeizBaHHbIX BI'B 1 BI'C moxHO
CY/IMTb JIMIIb HA OCHOBAHUH PE3YJIbTaTOB OMNpE/Ie-
JICHUM YaCTOTHI BBISIBICHHUSI CEPOJIOTHYECKUX
MapKepoB WH(PUIIMPOBAHUS STUMU BUPYCAMH
Cpeau 3I0POBBIX KUTEJICH HAIIEH CTPAHBI.

[TyTem ananu3a paHee ONMyOJUKOBAaHHBIX HAMHU
nanHeix [1,3-5], oTpakaromux 4acToTy BbISB-
JICHUS] yIIOMSIHYThIX MapKePOB UHPHUITUPOBAHMS
BI'B u BI'C y B3pociioro 310poBoro HaceJeHus
A3zep0aiikaHa, Mbl TPUHSUTH BO BHUMAaHHUE TOT
(baxT, 9TO CEPOJIOTUYECKUE MCCIICIOBAHUS TI0
OMpPEAETICHUIO B CBIBOPTKE KPOBH MOBEPXHOCTHOTO
antureHa BI'B (HBsAg) u anturen k BI'C (anti-
HCV) npoBoaunuce nuib cpeau sxureneit baky
n HaxunBaHa, B TO BpeMs KaKk aHaJIOTUYHBIE UC-
CJIEIOBAHUS CPEIU 3/I0POBOI0 HACETIEHUS IPYTUX
TOPOJIOB M CEJIbCKOM MECTHOCTH CTPaHbI MO Cer
JICHb HE TTPOBECHBI.

BwMmecte ¢ TeM, yuuThiBas, 4TO B 3TUX TOPOAAX
COCTPEIOTOYCHO HE MEHEE YETBEPTH HACETICHUS
BCEH CTpaHbI U O0JIEE TPETU BCETO TOPOJICKOTO
HacesieHus1 A3zepOaiiyKaHa, Mbl COYJIA BO3MOXK-
HBIM TPUITH K 3aKJIIOUYEHUIO, UTO PE3YJIbTaThI
MOTYT JaTh XOTS OBl OPUEHTHUPOBOYHOE
NpeCTaBIeHUE O PaCIPOCTPAHEHHOCTH
paccMmaTpuBaeMblX MH(PEKIUN cpelu Hacele-
Hust AzepOaiikanckoi PecmyOnuku B mesnom,
Y BBIHECTH CYXKJICHUE O XapaKTepe dMUIEMHUO-
JIOTUYECKOM CUTyallU B CTPAHE B OTHOIIICHUH
HOCHUTEIbCTBA MAPKEPOB BUPYCHBIX T€IaTUTOB
BuC.

OnHako, cpaBHUB PE3yJbTaThl ONPEEICHUSA
HBsAg u anti-HCV B kpoBH 310pOBBIX JKHUTeE-
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nel baky, osydeHHbIE B HECKOJBKUX HCCIIE-
noBaHusx [1,3-5], Mbl OOHAPYXHIH, YTO OHU B
OIpeIeTIEHHON Mepe pa3InyaInch MEXKIy COOOH.
[ToaTOMY, Ha OCHOBaHUU ITUX PE3YIBTATOB, MBI
PELINIIN ONPEAEIINTD T€ BETNYNHBI YACTOTHI BbI-
apnenuss HBsAg u anti-HCV, kotopsie Hanbonee
00BEKTUBHO OTPAXKAIOT PACIIPOCTPAHEHHOCTH
TUX MHPEKIUN Cpelu 370pOBOTO HACEICHHS
baky.

Pazymeercs, 3Tu BEIMYUHBI MOXKHO OBLIO OFI,
METOJMYECKH Oe3yMpedHo, ONMpPEeAeIUTh MyTeM
repecuera MPOIEHTHBIX MOKa3aTelel 4acTOThI
BBISIBJICHHSI K&XKIOTO U3 3TUX MapKEPOB, UCXOS
13 OO0IIEero 4mciia 3J0POBBIX JUIl, BOBICUYCH-
HBIX BO BCe OTH HccieaoBanus. OIHAKO, TAKOU
MoaXoa ObUT OBl HEJJOCTATOUHO KOPPEKTEH, IMO-
CKOJIbKY TIPOBEJICHHBIE paHEe HCCIEIOBaHUS
OCYIIECTBIISITUCH B Pa3HBIX JIAOOPATOPHSIX H C
WCTIOTB30BAaHUEM PA3ITUIHBIX TUATHOCTUICCKUX
TecT-cucTeM [7].

3T0 00CTOATENHCTBO MOOYIUIIO HAC PACCMOTPETh
BO3MOXHOCTh «YCpETHEHHs» IOKa3aTeleil Ja-
ctoThl BoiABIeHUss HBsAg u anti-HCV Gonee
MIPOCTBIM, XOTSI M1 MEHEE TOUYHBIM IyTEM MeTa-
aHaJu3a - anmpoKCUMallii, OCHOBAaHHOW Ha U3-
BECTHOM M3 CTAaTUCTUKH IOJIOKEHUHU O TOM, YTO
IPY HOPMAJILHOM pacIipeeIeHIH N3MEHSIOIINX -
Csl MTapaMeTPOB €ro «KpaHUe» - MUHIUMAaJIbHbIE
Y MaKCHUMaJlbHbIC 3HAYEHUSI OTPaAaHUYUBAIOT HC-
TUHHYIO aMIUTUTYy KOoJeOaHUs 3TUX MOKa3aTe-
neit [6].

Habnronenust OblIM OCYIIECTBICHBI B TPEX
yupexaenusx: 1) 8 HUU remaronorum u

TpaHcy3uonoruu oocnenosano 47454 1oHOpOB;
2) B HarmonansHOM 1ieHTpe OHKOoruu - 5790
JIOHOPOB U 3) B Ta00paropuu (PyHKIHOHUPYFOIIETO
B baky meunnHckoro nenTpa «KpacHslii moimyme-
csp - 2345 3noposbix s [3,4,8,10].

[Tpu >TOM 111 UCHIOJNIB30BAHUS TAKOTO TMO-
X0Jla B KauecTBe (paKTHUECKOrO MaTephasia Mbl
u30panu pe3yapTaThl TPEX, MPOBEICHHBIX 3a
nociennue 10 neT, cepornuaeMHOI0rH4eCKuX
UCCIIEIOBAaHUH, B KOTOPBIE OBLIO BOBJICUYEHO JI0-
CTaTOYHO OOJIBIIOE KOJIUYECTBO 3A0POBBIX JIUIL:
0€3B0O3ME3HBIX JOHOPOB B Bo3pacTe oT 18 10
60 jert, a TakXke 340pPOBBIX JIMII, IOIBEPITINX-
csl mpoduIaKTHIecKoMy obcnenoBanuio. Bee
UCCIIEIOBAHUS MTPOBOJMIIMCH METOJIOM TBEPIO-
¢dazHoro uMmmyHohepMeHTHOTO aHann3a — MDA
(ELISA) ¢ ucnonb30BaHHEM COOTBETCTBYIOIINX
KOMMEpYeCKUX HaOOpOB pearecHTOB KOMITaHUH
“Human” (I'epmanus) — 8 HUM remaronoruu u
TpaHcdysuonoruy, a Takxke B HarpmonaabHOM
uentpe onkojoruu u “DRG” (CILLIA) — B Me-
JUIIMHCKOM LeHTpe “KpacHbiil monymecsir”.
OrneHka pe3ysnbTaToB BCEX MCCIEAOBAaHUMN IPO-
M3BOJIMJIACH C MOMOIIBI0O MHOTOKAaHAJIbHBIX
dboToMeTpOoB.

B 00111e#i CIoKHOCTH CEpOTOrHUECKH Ha MapKePhI
unpuimposanus BI'B u BI'C 6110 06c1en0Bano
55589 B3pocibIX 310pOBBIX KUTENEH baky, uTo
COCTaBHJIO OKOJIO 2% BCEro HaceJIeHUs ropoa.

[TyTreM mogo0HOTO MOAX0/1a MBI YCTAHOBHUIIH, YTO
“ycpenHeHHble” yacToThl BhisBieHuss HBsAg u
anti-HCV y 310poBbIX xkuTeneit baky cocraBuimm
2,9% wu 3,8%, COOTBETCTBEHHO (Ta0IUIIA).

Tabnuya. [lokazamenu ceponocudeckux ucciedosanull xcumenei baxy na naruvue
v Hux HBsAg u anti-HCV, nposedennvix 6 paziuunbvix MeOUYUHCKUX YUPEHCOECHUSX

Yupesenne Yuciio BoisiBiien HBsAg | BoisBaens! anti-HCV
00cJ1e10BaHHBIX abc.u. % abc.u. Y%
HUU TuT 47454 1358 2,9 1709 3,6
HIO 5790 184 3,2 307 5,3
MII-KITI 2345 63 2,7 82 3,5
Bcero 55589 1605 2,9 2098 3.8

yenoguvle obosnavenusn: HUU T'uT - HUU cemamonozuu u mpancgyzuonozuu;
HI]O - HayuonanvHulti yenmp oHko102uu,
MI]-KII - Meouyunckuii yeump “Kpacuwiii nonymecsy”
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Ceposornueckoe uccie10BaHue CpeIu 3110pPOBbIX
xuteneit HaxuuBana Ow110 mposeaeHo 1326
munam B Bospacte oT 17 no 65 ner. CornacHo
noxy4eHHbIM pe3ynsrataMm HBsAg Obli1 BBIsIBIICH
y 57-u peuunuentos, a anti-HCV —y 73-x, uto
coctaBmio 4,3% u 5,5% ot uncaa o0caeI0BaH-
HBIX JIMI], COOTBETCTBEHHO [1].

IIpuHAB 32 OCHOBY 3TH pE3yJbTaThl C YUYETOM
BbIZIENIeHHBIX BO3 kputepueB 3HAEMUYHOCTH
Tepputopuii [12,14], MBI IPUIIITH K 3aKITIOYEHUIO,
yro Kak baky, Tak u HaxunBan MoryT OBbITH OTHE-
CEHBI K YHCITy TEPPUTOPUN CO CPEIHEN YaCTOTOU
XpOHUYECKOro HocurenbeTsa BI'B u ¢ ymepenHoi
SHJIEMUYHOCTHIO B OTHOILICHUU MH(EKINH, BbI-
3BaHHOM BI'C.

BwMmecTe ¢ Tem, yuuThIBas ONpeIeIEHHOE pa3inuue
MEXJy pacuuTaHHBIMU HaMU BEJIUYMHAMU I10-
Ka3aresel, OTpaXaroluuX pacinpOCTPaHEHHOCTh
sTux uHQekmii B baky u HaxunBanu, Mbl codwsin
HEOOXOJMMBIM OIPE/ICTICHUE HX «yCPEITHEHHO»
BEJIMUMHBI JJIs1 SKCTPAIOJIJISLIUHU ITUX [10Ka3aTe-
Jei Ha BCIO TeppuTopuio AzepOaiimkana.

Hcxons u3 Toro, 4To HacelleHue baky npuMepHo
B 10 pa3 npeBbiaeT HaceneHne HaxunBana, Mbl
NEePEeCYUTAIH IPOLEHTHBIE TOKA3aTeIH YaCTOThI
BbisiBIIeHUs Kak HBsAg, Tak u anti-HCV ¢ yue-
TOM CyMMAapHOTO YHCIIa )KUTEIeH 000MX TOPOJIOB.
Oka3zanock, 4TO «yCpeIHECHHBIE» I 000MX
roposioB yacToThl BbisiBNIeHNs: HBsAg u anti-HCV
coctasisgioT 3,0% u 4,0%, COOTBETCTBEHHO.

Takum 00pa3oM, COMIaCHO HAIIMM pacueTaw,
cpenu 310poBoro HaceneHus baky u Haxunsana
cpenHss yactoTa BeisiBieHus HBsAg coctaBuna
3,0%, a antuten k BI'C - 4,0%.

Oco3HaBasi, YTO MOJyUYEHHbIE JIaHHBIE HEMIO-
CTAaTOYHBI AJS O0BEKTUBHOTO CYXKJICHUS O
IUPOTE PaCIPOCTPAHEHHOCTH WH(EKIUH, BbI-
3BaHHbIX BI'B u BI'C B 1ienom no crpane, Msl,
MIPUHSIB BO BHUMAHUE BBIIICYTIOMSHYTHIN (PaKT
KOHIIEHTpAIlMd B 3TUX TOpPOJaX 3HAYUTEIIbHOU
JacTu HaceneHus A3zepOaiijkaHa, cowsd BO3-
MOXKHBIM 3aKJIIOYHTh, YTO MPUBE/ICHHBIE BBIIIE
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[IOKA3aTeIIN B OIIPEIEIICHHON CTENIEHU OTPAKAIOT
uHTeHCUBHOCTH IUpKysiuu BI'B u BI'C cpeau
HacesneHus AzepOaiiakana B 1esoM. [loatomy Ml
rojaraem, 4To TeppuTopus AsepOaiiKaHCKON
Pecny6nmuku, xak u ropona baky m Haxumsam,
MOTYT OBITH MPUYHUCICHBI K TEPPUTOPHUSIM CO
CpeAHEN YaCTOTOM XPOHUYECKOTO HOCUTEIIbCTBA
BI'B u ¢ yMepeHHOM HIEMUYHOCTBIO B OTHOLIIE-
Hue nHdekuy, Bei3BanHoi BI'C.
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SUMMARY

EPIDEMIOLOGICAL ASSESSMENT OF
THE HEPATITIS B AND C INFECTIOUS
DISEASE MARKERS IN BAKU AND NA-
KHTCHIVAN HEALTHY POPULATION

Ibrahimov Z., Tagi-zadeh R., Dadasheva A.,
Mamedov M.

National Center of Oncology, B. Eyvazov's
Scientific Research Institute of Hematology and
Transfusiology, Baku, Azerbaijan

Article is devoted to an estimation of spreading
the subclinical infections caused with hepatitis B
and C viruses among healthy adult inhabitants of
Baku and Nakhchivan cities by detection of fre-
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quency of revealing serological markers of HBV
(HBsAg) and HCV (anti-HCV) infections.

The authors by the meta-analysis have general-
ized the results previously received in several
seroepidemiological studies among healthy
inhabitants of these cities and came to the
conclusion that average HBsAg and anti-HCV
detection rate have made - 3,0 % and 4,0 %,
accordingly. It has allowed believing that the
Azerbaijan Republic can be classified as terri-
tory with moderate intensity of circulation of
HBV and HCV.

Key words: hepatitis B and C, serological
markers.

PE3IOME

OILIEHKA SMUJIEMHUOJOTIMYECKOM
CUTYAIIUN O HOCUTEJIbCTBE MAP-
KEPOB BUPYCHBIX T'EITATUTOB B U C
CPEJIN 310POBOI'O HACEJIEHUS BAKY
N HAXYHUBAHA

HNoparumos 3.H., Taru-3age P.K., Janamesa A.J.,
Mameno M.K.

HUU cemamonocuu u mpaucgyzuonozuu um.
b. Diisazosa; HayuoHnanbHwlll yeHmp OHKON02UU,
baxy, Azepbaiiosncan

ITpencraBieHbl JaHHBIE O PACIIPOCTPAHEHHOCTH
CYyOKJIMHUYECKUX MH(EKIUi, BHI3BAHHBIX
Bupycamu renaruta B (BI'B) u rematura C
(BI'C) cpenu B3poCnoro 310poBOTo HACEIECHUS
baky n HaxuuBana nmyTem ompeneiieHUs 4a-
CTOTBI BBISIBJIEHUSI CEPOJIOTMUYECKUX MapKEpOB
unpunmposanus BI'B (HBsAg) u BI'C (angti-
HCV).

[Tyrem MeTa-aHa3a 0000IIEHBI PE3yIIBTATHL, TTOITY-
YEHHBIC PAHEE B PSJIE CEPOIITUIEMHUOIOTHYECKUX
HaOM0AeHNH MpH 00CIIe0BAaHUH 3710POBOTO Ha-
CEJICHNUS YKa3aHHBIX TOPOJIOB. YCTAHOBJICHO, YTO
cpenHue BenIuHbI 00HapyxeHust HBsAg u anti-
HCYV cocraBuau 3,0% 1 4,0%, COOTBETCTBEHHO.

43



ABTOpBI TONaraoT, 4to AsepoOaikanckas Pe-
CITyOIHMKa MOXKET ObITh OTHECEHA K TEPPUTOPHUSIM

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

C YMEPEHHON MHTEHCUBHOCTBIO LUPKYIALUU
BI'B u BI'C.
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UNEXPECTED NON-SEASONAL INCREASE OF BACTERIAL
MENINGITIS CASES IN GEORGIA IN 2009

Mebonia N., Eloshvili M., Malakmadze N., Chlikadze R., Maes E.

South Caucasus Field Epidemiology and Laboratory Training Program, Tbilisi State
Medical University; National Centre for disease control and Public Health, Georgia

According to a World Health Organization esti-
mate, about 171 000 people worldwide die from
bacterial meningitis each year [1]. Neisseria
meningitidis, Streptococcus pneumoniae and
Haemophilus influenza type b are main etiologic
factors for bacterial meningitis [1,5,6]. Despite
many new antibacterial agents, fatality from

44

bacterial meningitis rates remains high rang-
ing between 2% and 30% [8]. 10-20% among
those who survive meningitis suffer permanent
damages such as mental retardation, deafness or
epilepsy [3,10]. Only two-thirds of patients with
bacterial meningitis will present with all three
classic symptoms of fever, headache and menin-
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gismus (nuchal rigidity) [10]. Peak of incidence
usually is in winter and spring [5,10].

In the summer of 2009, within a week’s time (13
July-19 July) 9 persons with suspected cases of
bacterial meningitis were hospitalized in two
Hospitals of Tbilisi (Center for Infectious Pathol-
ogies and lashvili Child Clinic). Our attention was
attracted by the increased number of hospitalized
patients within non-seasonal period.

Goal of investigation was to establish the exis-
tence and extent of the outbreak, to detect possible
exposures, and to establish recommendations for
prevention activities of disease.

Material and methods. Active search of patients
with bacterial meningitis was conducted for the
period 20-June — 31-August in the two above-
mentioned hospitals - through checking admis-
sion registration books and reviewing medical
records. We established working case definition:
any patient presenting with fever >38°C, and one
or more of the following: neck stiffness, severe
unexplained headache, altered consciousness,
nausea, vomiting or other meningeal signs and
admitted to the two infections clinics in Tbilisi
during the period of 20-June — 31-August.

For laboratory confirmation cerebral spinal fluid
(CSF) biochemical and bacteriological (cultur-
ing) testing was used. The cerebrospinal fluid was
examined for clarity, consistency and tendency to
clot, cell counts, glucose and protein analysis and
Gram-staining of the centrifuged sediment. To de-
tect risk factors 13 patients’ were interviewed.

Close contact persons of bacterial meningitis
patients were tested at the laboratory of Tbilisi
Public Health Department within the project that
was initiated in 2007. Results of testing for 2009
were analyzed to identify a circulating pathogen.
The testing of nasopharyngeal swabs by bacterio-
logical method was conducted to identify the car-
riers among contacts that were defined as family
members, classmates or colleagues of patients.
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We have reviewed surveillance data of the Na-
tional Centre for Disease Control and Public
Health to study morbidity and mortality of bacte-
rial meningitis in Georgia for the period of 2006-
2008. To calculate of the incidence rates we used
denominator obtained from the state department
of statistics.

Results and their discussion. During the period
of 20-June — 31-August in total 32 patients with
the clinical diagnosis of bacterial meningitis were
hospitalized in both clinics. Of those one patient
died, that makes case fatality rate 3%. 78.5% of
the hospitalized persons were under 14 years of
age, and among them — 70% were preschool chil-
dren and 47% of preschool age children did not
attend kindergarten. Gender ratio of the patients
was 1:1. Six patients out of 32 were adults and
four from this six were unemployed.

15 (47%) persons of the hospitalized patients
were residents of the capital city Tbilisi, the rest
of the patients were from the different regions of
Georgia. Within the study period (20 June — 31
August) nearly half cases (7 patients) were re-
vealed in Gldani-Nadzaladevi district of Thbilisi,
where no single case was reported in 2008. No
epidemiological links were detected among 13
interviewed patients. The most common exposure
identified through the interviews with patients
included active or passive exposure to tobacco
smoking (38%), an existence of the recent upper
respiratory infection (31%), attending crowded
places (23%) and presence of concomitant dis-
ease at the time (23%).

The most common symptoms among the hos-
pitalized patients were fever greater than 38°C
(97%), severe headache (63%) and at least one
of the meningeal sign (71%). All three classic
symptoms of meningitis, such as fever, headache
and meningismus (cervical rigidity) were present
among 15 (47%) patients. In addition, 6 patients
were under 2 years of age had fever and some
meningeal signs, but severe headache wasn’t
mentioned in medical records.
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69% of patients had unclear CSF, all patients’
(100%) CSF were with pleocytosis >100 cells/
mm?, among them 47% had pleocytosis >1000 cells/
mm? and for 17 % of patients pleocytosis was be-
tween 500-999 cells/mm’. Elevated protein (>1 g/1)
was revealed among 37% of patients. CSF culture
testing was done for 26 (74%) patients and positive
results were in 3 cases: 2 cases of Proteus SPP and
one case of Staphylococcus areus.

Brief assessment of hospital laboratories and
interview with laboratory staff revealed possible
reasons for negative results such as low quality
of media used for testing, failure to use standard
methods of CSF collection, inappropriate storage
of specimens, and history of antibiotic treatment
before sample collection. Out of 26 patients tested
for culture, 56% reported previous antibiotic use
before sample collection. The reasons of previous
use of antibiotics were misdiagnosis by physicians
(6 cases), resulting in patients not being tested with
essential laboratory methods, or parents of patients
were not aware about main symptoms and severity
of disease and initiating self-treatment.
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Testing of close contact persons of the patients
revealed only one carrier of Neisseria meningiti-
dis. Total of 634 close contacts of 70 patients with
clinical diagnosis of bacterial meningitis were
investigated by the laboratory of Tbilisi Public
Health Department in 2009. Of those 5 carriers of
Neisseria meningitides, 13 carriers of streptococ-
cus pneumoniae and 5 carriers of stapilococcus
spp were revealed.

Since initiation of Surveillance on bacterial men-
ingitis in Georgia in 2006, 130-150 cases were
reported every year, but proportion of laboratory
confirmed cases did not exceed 15 %. Accord-
ing to the existing data the highest number of
clinical bacterial meningitis prior to 2009 oc-
curred in summer of 2006 (Table 1). However,
this unusual increase in bacterial meningitis
wasn’t investigated to confirm existence of the
outbreak. Regional distribution showed high
prevalence of clinical bacterial meningitis in
Western region of country Ajara during 2006-
2008 (Table 2). Case fatality rate for the same
period ranged from 7.8 % to 11%.

Table 1. Absolute number of cases of Bacterial meningitis notified to National Centre of Disease
and Public Health Department of Statistics by months, Georgia, 2008-2009

years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2006 3 3 4 7 14 15 36 16 13 13 12 11
2007 8 13 9 15 14 9 2 4 18 14 15 7
2008 15 11 9 15 13 8 9 15 16 14 14 11
2009 13 21 6 18 9 13 23 11 4 25 14 13
Table 2. Incidence of Bacterial Meningitis by Regions per 100000 populations in 2006-2008

Region 2006 2007 2008

Adjara 5.03 3.17 8.68

Thilisi 2.72 4.09 3.25

Kaxeti 0.74 0.99 1.24

Imereti 7.14 2.72 2.16

Samegrelo 0.84 0.42 0.64

Shida Qartli 1.27 2.87 3.52

Qvemo Qartli 2.56 0.79 1.39

Guria - 1.44 0.72

Mtskheta-Mtianeti 2.40 0.81 2.54

Racha-lechkhumi - - -
Samtscxe-Javakheti - 0.48 0.48
Total 2.86 2.25 2.66
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We were not able to establish the presence of
an outbreak since no single causative agent was
isolated. This highlights the importance of hav-
ing quality laboratory confirmation and role of
laboratory in outbreak investigation. According
to the articles from other developing countries,
poor laboratory confirmation is one of the major
obstacles for confirmation of an outbreak [1]. An
accurate laboratory identification of the etiologic
pathogen of bacterial meningitis is essential to
provide optimal patient therapy, appropriate
contact management and targeted prevention
activities [1,2,7]. Low detection of agents of bac-
terial meningitis observed among contacts was
not supportive for identification of the pathogen.
Except poor laboratory techniques, previous use
of antibiotics remains the only likely reason for
low detection of the pathogen.

Although, we couldn’t detect any epidemiologi-
cal links, it does not exclude the existence of an
outbreak, because review of previous literature
revealed that, the most cases of meningitis are
acquired through exposure to asymptomatic carri-
ers [9] and 10-20 % of the population reported as
carriers of the infection at any given time [10].

Identification of any significantly associated
common exposures most likely was not possible
due to low number of interviews conducted.
Relatively high prevalence of the attendance of
patients of crowded places, concomitant diseases
that may cause immunodeficiency, and exposure
to tobacco smoking found in our study are corre-
sponding to the finding in the literature for main risk
factors of developing bacterial meningitis [4,5].

Retrospective study of distribution of bacterial
meningitis in Georgia shows that, existing data do
not represent usual trend, such as seasonal activity
in winter and spring. Possible causes of this might
be incomplete surveillance or misdiagnosis and
low proportion of the confirmed cases.

Limitations of the study. Lack of laboratory con-
firmation was the major obstacle for verification
of an existence of the outbreak. We could not in-
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terview all cases because they were not traceable
or reachable. We could not estimate secular trends
of the disease, because surveillance on bacterial
meningitis started in Georgia in 2006. In addition,
existing surveillance data did not allow studying
distribution of each specific agent because of low
proportion of laboratory isolation.

Recommendations. To improve basic laboratory
diagnosis on bacterial meningitis by implement-
ing advanced methods that are not affected by
the prior use of antibiotics, such as serological
testing might be crucial for timely detection of
pathogen.

To establish recommendations on prevention
activities (particularly on immunization), knowl-
edge of prevalence of specific agents of bacterial
meningitis in Georgia, becomes essential.

In order to increase early detection of disease,
training of the physicians, to improve their knowl-
edge (about disease) becomes imperative, as
well as increasing awareness of population about
symptoms of bacterial meningitis and importance
of early seeking medical care.
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SUMMARY

UNEXPECTED NON-SEASONAL INCREASE OF BACTERIAL
MENINGITIS CASES IN GEORGIA IN 2009

Mebonia N., Eloshvili M., Malakmadze N., Chlikadze R., Maes E.

South Caucasus Field Epidemiology and Laboratory Training Program,
Thilisi State Medical University,
National Centre for disease control and Public Health, Georgia

In summer of 2009, During the period of 20-
June — 31-August in total 32 patients with the
clinical diagnosis of bacterial meningitis were
hospitalized in two hospitals of Tbilisi (Center for
Infectious Pathologies and Iashvili Child Clinic).
Within a week’s time (13 July-19 July) 9 persons
with suspected cases of bacterial meningitis were
hospitalized in both clinic. Our attention was at-
tracted by the increased number of hospitalized
patients within non-seasonal period. Goal of
investigation was to establish the extent of the
outbreak, to detect possible exposures, and to es-
tablish recommendations for prevention activities
of disease. For laboratory confirmation cerebral
spinal fluid biochemical and bacteriological (cul-
turing) testing was used, but no single causative
agent was isolated. To detect risk factors patients’
were interviewed. 78.5% (25) of the hospitalized
persons were under 14 years of age, and among
them — 70% (22) preschool children. The most
common exposure identified through the inter-
views with patients included active or passive
exposure to tobacco smoking (38%), an existence
of the recent upper respiratory infection (31%),
and attending crowded places (23%).
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Since causative agents were not isolated, we
were not able to establish whether the increas-
ing number of disease was caused from differ-
ent etiologic pathogens or from single agent.
We were not able to establish the presence of
an outbreak since no single causative agent was
isolated. Previous use of antibiotics remains
the only likely reason for low detection of the
pathogen. Detected risk-factors for distribution
of disease were smoking, existence of the re-
cent upper respiratory infection, and attending
crowded places. In order to control increasing
number of bacterial meningitis, improving
basic laboratory diagnosis by implementing
advanced methods that are not affected by the
prior use of antibiotics, such as serological
testing might be crucial, as well as increasing
awareness of population about risk factors of
bacterial meningitis and importance of early
seeking medical care.

Key words: bacterial meningitis, outbreak, risk-
factors.
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PE3IOME

HEOXXHUJIAHHBIA HECE30HHBIV POCT
CJIIYUAEB BAKTEPUAJIbLHOI'O MEHUH-
T'TA B 2009 r. BI'PY3UH

Meoonust H.M., EnomBuiaun M.P., Manakman-
3e H./I., YUaukanze P.9., Menc E.E.

FOoicno-Kaskasckas pecuonanvhas npoepamma
10 NPUKAAOHOU HNUOEMUOLO2UU U 1AOOPaAMOPUlL,
Tounucckuii 2ocyoapcmeeHHblll MeEOUYUHCKUL
YHusepcumem, HayuonanvHwill yenmp no KoH-
mpoio 3a0071e8aHUlL U 00UeCBEHHO20 30PABO-
oxpanenus, I pysus

PaccmoTpensr 32 ciaydass OakTepuaabHOTO
MEHUHTHUTA Y OOJIbHBIX, TOCTIUTATN3UPOBAH-
HBIX B JBe KiuHUKU TOwnucu (LleHTp uH-
(EeKIMOHHBIX ATOJOTHH U J{eTCcKast KITUMHUKA
uM. MamBunn) B nepuoa ot 20 utoHs no 31
aBrycta 2009 roma. 9 OOJBHBIX MOCTYIIHIN
B KJIMHUKY B T€UY€HHE OJHON Hexenu — ¢ 13
no 19 urwomns, 4To CBUIETEIBCTBYET O POCTE
KOJIM4YeCcTBa cilydyaeB 3a0ojieBaHMs B Hece-
30HHBIN NIEPUOL.

Ilenpio mccinenoBaHUs SIBUIOCH U3yUYCHHE
MacmTaba BCIBIIIKH, BBISIBICHUE BOZMOKHBIX
(haKTOpOB pUCKa U pa3pabOTKa PEKOMEH AU
no npodunakruke 3adonesanus. s madopa-
TOPHOTO MOJITBEPKIACHUS TUATHO3A TPUMEHS-
JMCh OMOXUMUYECKUE U OAKTEPUOTIOTUIECKHIE
TECTUPOBAHUS CIIMHHOMO3TOBOW KUIIKOCTH,
OJTHAaKO, M30JIUPOBATh MH(PEKIIMOHHBIA areHT
He ynaynochk. [l BbIsBIEHUsT PAKTOPOB pUCKa
MALUEHTHI OBIITN OTPOIICHBI.

25 (78,5%) cpenu 32-X rocnuTaIU3UPOBAHHBIX
OOJBHBIX OBLIM AeTU N0 14-m net, u3 HuX 22
(70%) - nmetu momrkoiabHOTO Bo3pacTa. Omnpoc
TOCTIUTAIM3UPOBAHHBIX MAIIMCHTOB TTO3BOJIUII
BBISIBUTH CJICAYIOIINE YKCIO3UIIHOHHBIC (aK-
TOPBI PUCKA: AKTUBHOE U IMACCUBHOE KYpPCHHE
(38%), Hanuune nHPEKITMOHHOTO 3a00JIEBaHUS
BEPXHUX JbIXaTelabHbIX MyTe (31%), mocemie-
HHE MHOTOIOAHBIX MecT (23%).
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[TockonbKy M30JIMpPOBaHUE UH(PEKIIMOHHOTO
areHra, He OBLJIO JOCTUTHYTO, MBI OKa3aJUCh
JIMIIEHHBIMHA BO3MOXKHOCTH yCTaHOBJICHUS, ObLIN
JIM BO3pAcTAaroIIHe CITyyan 3a001eBaHNs BBI3BAHbI
Pa3IMYHBIMH STHOJIOTUYECKHUMHU areHTaMu MU
onHuM crienuduueckum paxkropom. [penme-
CTBYIOIIe€ IPUMEHEHNE aHTUOMOTHKOB SIBIISIIOCH
OJTHOH M3 BO3MOYKHBIX IPUYHH, MEIIAIOIIUX BbI-
SBJICHNIO0 MH(EKIMOHHOTO maToreHa. C ydyerom
MOJTYYEHHBIX JAHHBIX pa3paboTaHbl peKOMEH /1a-
UK 110 U30€KaHUI0 POCTa CIy4YaeB YKa3aHHOTO
3a00JIeBaHMS: yCOBEPILICHCTBOBAHUS TUATHOCTH-
YeCKHX JJAOOPaTOPHBIX TECTOB ITyTEM BHEIPEHUS
CEpPOJIOTMYECKUX METO/IOB, Ha KOTOPBIE HE BIHAET
IpeAIEeCTBYIOIIee IPUMEHEHHE aHTHOMOTHUKOB;
MOBBIIICHHE MHPOPMHUPOBAHHOCTH HACEIEHUS
0 (akropax pucka OaKTepUaTbHOTO MEHUHTUTA
U 10 BOIIPOCaM BaXXHOCTU CBOEBPEMEHHOTO 00-
paleHus B MEIUIIUHCKHIE YUPEKIACHUSI.
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IMMUNOHISTOCHEMICAL EXPRESSION OF BRCA1 PROTEIN
IN INVASIVE DUCTAL CARCINOMA OF THE BREAST

Burkadze G., Khardzeishvili O., Gudadze M., Tsikhiseli* G., Turashvili G.

Department of Anatomical Pathology, Thilisi State Medical University, Thilisi, Georgia,
*Clinic “Caraps Medline”, Tbilisi, Georgia

Breast cancer is one of the major public
health problems worldwide. It is the leading
cause of cancer death in women in Georgia.
Approximately 90% of breast tumors occur
sporadically, without known predisposable
genetic alterations, and the remaining cases
are inheritable [1]. Two major genes have
been linked to hereditary breast and ovarian
cancers: breast cancer 1 (BRCA1) and breast
cancer 2 (BRCAZ2), which are located on the
long arms of chromosome 17 and chromosome
13, respectively. Germ line BRCA1 mutations
have been reported to account for 40-45% of
hereditary breast cancers and 80% risk for the
families whose members have a high incidence
of both breast and ovarian cancers [2-4].

The BRCA1 tumor suppressor gene was identi-
fied by positional cloning on chromosome 17q21
in 1994 [5]. BRCA1 gene occupies a region
of about 100 kilobases, contains 24 exons and
encodes a 1,863-amino acid, 220-kDa nuclear
phosphoprotein with three important structural
motifs, including a highly conserved amino-
terminal RING (Really Interesting New Gene)
finger motif, a nuclear localization motif, and
tandem BRCT (BRCA1 C-Terminal) motifs at its
C terminus [5-8]. BRCA1 protein is multifunc-
tional, ubiquitously expressed in all tissues and
serves as tumor suppressor protein that functions,
in part, as a “caretaker”, as well as “gatekeeper”
in preserving genomic stability [9]. It has also
been implicated in other normal cellular functions
including cell cycle regulation, DNA damage
response, transcription regulation, replication,
and recombination as well as higher chromatin
hierarchical control [10].

There are nearly 1000 BRCA1 mutations
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identified to date. Most of them are loss-of-
function mutations resulting in impaired cell
cycle regulation and DNA replication machin-
ery with consequent development of genomic
instability and chromosomal abnormalities,
and thus promoting carcinogenesis. Most small
deletions, insertions, and point mutations lead
to premature termination of translation and
production of truncated proteins. In familial
breast and ovarian cancer cases, BRCAI fol-
lows patterns of biallelic inactivation predicted
by Knudson’s model (one germline “hit” and
one somatic “hit”) [11]. The mechanism of
BRCA1 mutation mediated carcinogenesis is
unknown. It has been suggested that estrogen
may play a role in this process similarly to
sporadic carcinomas [12].

Breast cancers arising in patients with BRCAI
mutations have characteristic clinical and
pathological features, with high incidence of
multifocal and bilateral involvement. These are
usually high grade, poorly differentiated tumors
in younger women, with high mitotic activity
and pushing margins, rapid progression without
in situ component and poor prognosis. BRCA1
mutated tumors are generally triple negative
(ER—/PR—/HER2-) and more likely to express
oncoprotein p53. It has also been reported that
there is a strong link between BRCA1 defi-
ciency and the basal-like phenotype (tumors
expressing basal cytokeratins) [13].

Somatic BRCA1 mutations have been identi-
fied in sporadic breast and ovarian cancers
[14]. BRCALI protein expression is frequently
reduced or lost in sporadic cases, and these
tumors share some similarities with hereditary,
BRCA1 mutated tumors, including the triple-
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negative phenotype [15]. BRCA1 can modu-
late breast cancer response to chemotherapy.
Cancer cells without a functional BRCAI
protein are resistant to antimicrotubule drug-
based chemotherapy but are sensitive to DNA-
damaging agents [16,17]. It has been reported
that immunohistochemically detected BRCA1
positivity indicates the presence of full-length
functional protein, while immunohistochemi-
cal negativity, besides other factors, may be a
result of sporadic BRCA1 mutation [18].

We set out to study the immunohistochemical
expression of BRCA1 protein in invasive ductal
carcinoma of the breast and assess associations
with lymph node status, histologic grade and
expression of other biomarkers.

Material and methods. We randomly selected
100 breast cancer patients with invasive ductal
carcinoma, not otherwise specified (IDC, NOS).
These patients were diagnosed in the depart-
ment of Pathological Anatomy, N. Kipshidze
Central University Clinic between 2008 and
2010. The age range was from 21 to 71 years.
The patients were split into five age groups:
1) ten patients aged from 21 to 30 years, 2) 26
patients aged from 31 to 40 years, 3) 42 patients
aged from 41 to 50 years, 4) 12 patients aged
from 51 to 60 years, 5) 10 patients aged from
61 to 70 years.

Histopathological examination and grading.
Formalin-fixed paraffin-embedded tissue sec-
tions (4 pm) were stained with hematoxylin and
eosin. All tumor specimens were re-evaluated
by two experienced pathologists, blinded to
the patients’ history. Histologic grade of in-
vasive tumors was assessed according to the
Nottingham Combined Grading System (low
grade — gradel, intermediate grade — grade 2,
high grade — grade 3) [19].

Immunohistochemical examination was per-
formed on formalin-fixed, paraffin-embedded
tissue sections using monoclonal, ready-to-use
antibodies (Dako, Glostrup, Denmark) against
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estrogen receptors (ER), progesterone receptors
(PR), HER2/neu, and Ki-67 (MIB-1). Breast can-
cer sections were deparaffinized, then rehydrated
through three different concentrations of alcohol
and 0.3% hydrogen peroxide for 30 min to block
endogenous peroxidase activity. Before incuba-
tion with the primary antibodies, tissues were
subjected to heat-induced antigen retrieval using
citrate buffer (pH 6.0). The antigen-antibody
complexes were visualized using polymer based
EnVision detection system and DAB chromogen
(Dako). The sections were counterstained with
hematoxylin.

ER/PR expression was evaluated as the percent-
age of positive cells, and cases with >1% positive
cells were considered positive. HER2/neu expres-
sion was evaluated according to the ASCO/CAP
guidelines [20]. Only the patients with 3+ scores
were considered HER2/neu-positive. Ki-67 pro-
liferation index was defined as the percentage of
positive cells, and cases with >10% positive cells
were considered positive.

Anti-BRCA1 mouse monoclonal (GLK-2,
Dako) antibody was used for the detection of
BRCAT1 protein. This antibody recognizes a
C-terminus of BRCA1 protein, corresponding
to amino acids 1839-1863. BRCA1 was consid-
ered positive if more than 10% of cells showed
distinctive cytoplasmic or nuclear-cytoplasmic
staining.

Specific immunohistochemical staining was
evaluated by two pathologists blinded to the
patients” family history.

Results and their discussion. Clinical, patho-
logical and immunohistochemical characteristics
of 100 breast cancer patients with invasive ductal
carcinoma are shown in Table 1.

Histologic grading and lymph node status. All
ten cases in the patients aged from 21 to 30 years
had intermediate grade tumors, including six
lymph node positive cases. Most patients aged
from 31 to 40 years also had intermediate grade
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tumors, and ten lymph node positive patients in
this age group showed high grade (six patients) or
intermediate grade (4 patients) tumors. In the pa-
tients aged from 41 to 50 years, there was almost
equal number of intermediate and high grade
tumors and only two patients with low grade
tumors. All 19 high grade tumors were lymph
node positive as were five out of 21 intermediate
grade tumors. None of the patients aged from 51

to 60 years or 61 to 70 years showed low grade
tumors and most patients in both age groups were
lymph node positive. Of 100 patients, only four
patients had low grade tumors, 59 patients had
intermediate grade tumors, and 37 patients had
high grade tumors (Fig. 1). There were 55 lymph
node positive patients in total, and lymph node
positivity was associated with higher histologic
grade (p<0.05).

Table 1. Clinical, pathological and immunohistochemical
characteristics of breast cancer patients

Age range groups
2130 a0 | s | sie0 61-70 Total

Histologic grade
Grade 1 0 2 2 0 0 4
Grade 2 10 18 21 6 4 59
Grade 3 0 6 19 6 6 37

Lymph node status

Positive 6 10 24 8 7 55
Negative 4 16 18 4 3 45

Estrogen receptors
Positive 8 14 28 8 8 66
Negative 2 12 14 4 2 34

Progesterone receptors
Positive 8 24 36 8 8 84
Negative 2 2 6 4 16
HER2/neu
Positive 4 12 10 2 2 30
Negative 6 14 32 10 8 70
Ki-67 (MIB-1)
Positive 8 18 40 10 10 86
Negative 2 8 2 2 0 14
BRCA1

Positive 6 12 30 8 8 64
Negative 4 14 12 4 2 36

Total 10 26 42 12 10 100

-
@@ [ » L S SRR

Fig. 1. Invasive ductal ¢

arcinoma: a) grade 1, b) grade 2, c) grade

F ) ‘: .

3. H&E staining, x100 (a), x400 (b-c)

© GMN

53



Expression of hormone receptors. Estrogen re-
ceptor was expressed in a total of 66 patients,
while 34 patients were ER-negative. Proges-
terone receptor was expressed in a total of 84
patients, while 16 patients were PR-negative.
Most patients in all age groups were ER-positive

LT g 0
"x‘-g;’ - -‘*JQ \_‘?

Fig. 2. Invasive ductal carcinoma: a) ER-positive, b) PR-positive, c)
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or PR-positive (p<0.05) (Fig. 2a, 2b). HER2/neu
expression. There were 30 HER2/neu-positive
patients and 70 HER2/neu-negative patients in-
cluding two patients with equivocal (2+ score)
results. The latter two patients were in the 41-50
age range (Fig. 2c¢).

5\

- iy i W .
HER?2/neu-positive (3+).

IHC staining, x400

Ki-67 proliferation index. Ki-67 was positive in a
total of 86 breast cancer patients, while 14 cases
were Ki-67-negative. All patients aged from 61
to 70 years expressed Ki-67, and most patients
in other age groups were also Ki-67-positive

(Fig. 3a). BRCAI expression. BRCA1 was ex-
pressed in a total of 64 breast cancer patients,
while 36 cases were BRCA1-negative (Fig. 3b).
Most BRCA1-positive patients were in the 41-50
age group.

Fig. 3. Invasive ductal carcinoma: a) Ki-67-positive, b) BRCAI cytoplasmic expression.
IHC staining, x400

Histologic grade and biomarker expression
in BRCA1-positive patients. Analysis of hor-
mone receptor expression in BRCA1-positive
patients showed that all patients aged from
21 to 30 years were ER-positive, and most
patients in other age groups were also ER-
positive (p<0.05). All patients in the 21-30 and
61-70 age groups were PR-positive, and most
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patients aged from 31-50 also expressed PR.
Analysis of HER2/neu expression showed that
most BRCA1-positive patients were HER2/
neu-negative (p<0.05), especially in the 41-50
age group. BRCA1 expression was associated
with histologic grade of invasive breast cancer
(p<0.05). None of the BRCA 1-positive patients
showed low grade tumors and frequency of
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intermediate and high grade tumors was not
statistically significantly different (Table 2).

Majority of BRCA1-positive patients were in
the 41-50 age range.

Table 2. Histologic grade and biomarker expression in BRCA I-positive patients

Age range groups
21-30 a0 | s | sie0 61-70 Total
Estrogen receptors
Positive 6 8 22 6 6 48
Negative 0 4 8 2 2 16
Progesterone receptors
Positive 6 10 24 4 8 52
Negative 0 2 6 4 0 12
HER2/neu
Positive 2 6 10 2 2 22
Negative 4 6 20 6 6 42
Histologic grade
Grade 1 0 0 0 0 0 0
Grade 2 6 6 11 4 2 29
Grade 3 0 6 19 4 6 35
Total 6 12 30 8 8 64

Histologic grade and biomarker expression
in BRCA1-negative patients. Analysis of
hormone receptor expression in BRCA1-
negative patients showed that ER-positive and
ER-negative patients were equal in number,
and most patients in all age groups were PR-
positive, especially in the 31-50 age range.
Analysis of HER2/neu expression showed that

most BRCA1-negative patients were HER2/
neu-positive (p<0.05), especially in the 41-50
age group. Only two BRCA 1-negative patients
had high grade tumors and only four patients
had low grade tumors. Most BRCA1-negative
patients showed intermediate grade tumors
(p<0.05) (Table 3). Majority of BRCA1-nega-
tive patients were in the 31-40 age group.

Table 3. Histologic grade and biomarker expression in BRCA 1-negative patients

Age range groups
21-30 31-40 41-50 51-60 61-70 Total
Estrogen receptors
Positive 2 6 6 2 2 18
Negative 2 8 6 2 0 18
Progesterone receptors
Positive 2 14 12 2 2 32
Negative 2 0 0 2 0 4
HER2/neu
Positive 2 4 12 2 2 22
Negative 2 10 0 4 0 16
Histologic grade
Grade 1 0 2 2 0 0 4
Grade 2 4 12 10 2 2 30
Grade 3 0 0 0 2 0 2
Total 4 14 12 4 2 36
© GMN 55
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Fig. 4. Histologic grading (G1-G3) and biomark-
er (ER, PR, HER2/neu) distribution in BRCAI-
positive and BRCA 1-negative patients

Germ line BRCA1 mutations are thought to ac-
count for 40-45% of hereditary breast cancers
[2-4]. Tumor suppressor BRCA1 protein plays a
role in preserving genomic stability, DNA dam-
age response and cell cycle regulation [9,10],
and thus loss-of-function BRCA1 mutations
result in genomic instability and chromosomal
abnormalities, and tumorigenesis. There is con-
troversy regarding the size and localization of the
BRCAT1 protein, mainly as a result of differences
in formalin fixation, the antigen-retrieval method
used, and the specificity of anti-BRCA 1 antibod-
ies for immunohistochemistry [21,22]. We used
mouse monoclonal (GLK-2, Dako) antibody to
study the immunohistochemical expression of
BRCAI1 protein in invasive ductal carcinoma of
the breast, and establish associations with lymph
node status, histologic grade and expression of
other biomarkers. Anti-BRCA1, GLK-2 [23]
antibody has been shown to immunostain the
cytoplasm of 15/16 (93.8%) ovarian carcinomas
with a mutation in exon 11 and no staining in 8/8
(100%) of tumors with mutations other than exon
11. In ovarian cancer without BRCA 1 mutations,
GLK-2 produced nuclear or nuclear and cytoplas-
mic staining in 18/20 (90%) of tumors [24].

There is also a major controversy about the subcel-
lular localization of BRCA1 protein. It has been
reported to be a nuclear protein in both tumor and
normal cells [8,22,25,26], a nuclear protein in
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normal cells but a cytoplasmic protein in tumor
cells [27,28], a cytoplasmic protein localized in
tube-like invaginations in the nucleus [29], and
both nuclear and cytoplasmic protein in cancer
cells [21]. Differences in subcellular localization
of the BRCA1 protein can affect the interpretation
of'the immunohistochemical staining [28], and
may be caused by tissue fixation conditions and
antigen retrieval methods, immunohistochem-
istry protocols, the specificity and concentra-
tion of the primary antibodies, antibody cross
reactivity [22,30], and the presence of splice
variant isoforms of the protein [8,22]. In our
study, none of the breast cancer tissue samples
showed solely nuclear BRCA1 expression, in
agreement with the literature [21]. However,
it has been suggested that results obtained by
using C-terminus antibody should be evaluated
carefully because of false-positive immunos-
taining [23].

Breast cancers arising in patients with BRCA1
mutations have characteristic clinical and patho-
logical features, with high incidence of high
grade, poorly differentiated tumors and poor
prognosis in younger age [13]. In the present
study, immunohistochemical BRCA1 expression
was associated with higher histologic grade, and
majority of BRCA1-positive patients were below
50 years of age (p<0.05). Most BRCA1-negative
patients had intermediate grade tumors.

The mechanism of BRCA1 mutation mediated
carcinogenesis is unknown. It has been sug-
gested that estrogen may play a role in BRCA-
carcinogenesis similarly to sporadic carcinomas
[12]. BRCA1 mutated tumors have been reported
to be triple negative (ER—/PR—/HER2-) [13].
Immunohistochemically detected BRCA1 posi-
tivity has been reported to indicate the presence
of full-length functional protein, while negative
immunoreactivity may be a result of sporadic
BRCA1 mutation [18]. In our study, immuno-
histochemical BRCA1 expression was positively
associated with ER and PR positivity, and nega-
tively associated with HER2/neu overexpression
(p<0.05).
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The clinical benefits of determining immunohis-
tochemical BRCA1 expression and its potential
effects on breast cancer treatment, prevention,
and prognosis are apparent [21,31,32]. Although
immunohistochemistry can be a valuable pre-
liminary test for detecting the status of BRCAI
expression, BRCAL1 protein localization is a
complex issue and it is unclear which of the
available BRCAI antibodies gives the most ac-
curate results. Well designed studies are needed
to further investigate the performance of vari-
ous anti-BRCA1 antibodies in formalin- fixed
paraffin-embedded tissue samples, assess their
association with BRCA1 gene mutations and
determine clinical usefulness of BRCA1 immu-
nohistochemistry.
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SUMMARY

IMMUNOHISTOCHEMICAL EXPRES-
SION OF BRCA1 PROTEIN IN INVASIVE
DUCTAL CARCINOMA OF THE BREAST

Burkadze G., Khardzeishvili O., Gudadze M.,
Tsikhiseli” G., Turashvili G.

Department of Anatomical Pathology, Tbhilisi
State Medical University, Thilisi, Georgia;
*Clinic “Caraps Medline”, Tbilisi, Georgia

Immunohistochemically detected BRCA1 posi-
tivity has been reported to indicate the presence
of full-length functional protein, while immu-
nohistochemical negativity may be a result of
sporadic BRCA1 mutation. We set out to study
the immunohistochemical expression of BRCA 1
protein in breast cancer and assess associations
with lymph node status, histologic grade and
expression of other biomarkers. We examined
100 patients aged from 21 to 71 years diagnosed
with invasive ductal carcinoma. Immunohis-
tochemistry was performed using anti-BRCA1,
ER, PR, HER2/neu, and Ki-67 (MIB-1) antibod-
ies. Cytoplasmic or nuclear-cytoplasmic BRCAI
expression was identified in a total of 64 breast
cancer patients. None of the breast cancer tissue
samples showed solely nuclear BRCA1 immu-
noreactivity. BRCA1 expression was associated
with higher histologic grade, and majority of
BRCAT1-positive patients were below 50 years
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of age. Most BRCAl-negative patients had
intermediate grade tumors. BRCA1 expression
was positively associated with ER and PR posi-
tivity, and negatively associated with HER2/neu
overexpression. Although immunohistochemistry
can be an inexpensive and valuable preliminary
method for detecting the BRCA1 status, BRCA1
protein localization is a complex issue. Well de-
signed studies are needed to further investigate
the performance of various anti-BRCA1 antibod-
ies in formalin- fixed paraffin-embedded tissue
samples, assess their association with BRCA1
gene mutations and determine clinical usefulness
of BRCA1 immunohistochemistry.

Key words: breast cancer, BRCA1, immunohis-
tochemistry, hormone receptors, HER2/neu.

PE3IOME

UMMYHHO-TUCTOXUMUYECKAS
3KCIPECCHSI BRCA1 BEJIKA B WHBA-
3UBHOM IMPOTOKOBOM KAPIIMHOME
MOJIOYHOM KEJIE3bI

Bypkanze I'M., XapazeumBuiau O.M., I'ynan-
3e M.3., Huxucenau’ I.P., TypamBuan I A.

Tounucckuil 2ocyoapcmeennvili. MeOUYUHCKUL
VHUgepcumem, 0enapmamenm namoio2uiecKor
anamomuu, Tounucu, Ipysusa; *Knunuxa “Ka-
panc Meonaun”, Tounucu, I py3us

N3BectHo, uTo sKcnpeccust BRCA1 Genka yka-
3bIBAET Ha HajMuue (PyHKIMOHAIBHOTO Oeika
IIOJIHOM JUIMHBI, @ HETATUBHOCTH BBI3BAaHA CIIOpa-
muaeckoii mytanueit BRCA1 rena. Lenbio uccie-
JIOBaHUS SIBUJIOCH OIIPEIEIIEHUE UMMYHHOTUCTO-
xumuyeckoit sxcpeccu BRCA1 rena ripu kap-
IITHOMAX MOJIOUHBIX JKelle3 U OOHApYKEHUE ero
acCOLMAIIMK CO CTaTyCOM JTMM(ATHUECKUX Y3TIOB,
TMCTOJIOIMYECKOM CTENEHBIO 3]I0Ka9€CTBEHHOCTH
U DKcTIpeccuel 1pyrux onomapkepos. M3ydeHbl
100 ciayuyaeB MHBa3MBHOM IPOTOKOBOM KapIu-
HOMBI y ITAaLIUEHTOB B Bo3pacTte 21-71 et u npo-
B€/IEHbl IMMYHHO-THUCTOXUMHUYECKUE UCCIIE0Ba-
uus antutenamu antu-BRCAL1, ER, PR, HER2/
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neu, n Ki-67 (MIB-1). B 64-x ciay4asx BbIsiBIEHa
LUTOIJIa3MaTUYECKasi U LUTOIIAa3MOsIepHast
skcnpeccus 6enka BRCA1. Snepnast sxcnipeccust
oenka BRCA1 He oTMeueHa HU B OTHOM CITydae.
MMMyHHO-THUCTOXMMHUYECKas! SKcpeccus Oenka
BRCAI 6bina acconmupoBaHa ¢ TUCTOJIOTHYE-
CKOW CTENEHBIO 3JI0KaYE€CTBEHHOCTH OITyXOJIH U
00b1nHCTBO BRCA 1-1103UTUBHBIX ITAIIUEHTOK
obutn crapuie 50 yet. B GonpIIMHCTBE cydaes
BRCA1-HeraTuBHbIM NanveHTKaM ObLT TOCTAaB-
JIEH IMAarHO3 OIyXOJIU CPEIHEHN CTENEHHU 3JI0Ka-
yecTBeHHOCTU. DKcnpeccuss BRCA1 oxazanach
IIO3UTUBHO aCCOLMMPOBAHHOM € DKCIIPECCUEH
ACTPOTEHHBIX U IPOTE€CTEPOHOBBIX PELIENITOPOB U
HETraTUBHO aCCOLIMMPOBAHHOMN € MO3UTUBHOCTHIO
HER2/neu. HecMoTpsi Ha 3HAYUMOCTh M HEZO-
pPOTOBU3HY UMMYHHO-THCTOXMMHUUYECKOTO MC-
CJIEJOBAHMS IIPU NPEABAPUTEIIBHOM TOCTAaHOBKE
BRCAI craryca, u3yuenue goxkain3anuu o6eiaka
BRCA1 tpelyet komruiekcHoro noxxoxaa. Ciiemno-
BaTeJIbHO, 0CO00€E 3HAUEHUE UMEET IIPOBEJCHUE
IpPEABApPUTENIbHO 3aIJIaHUPOBAHHBIX HAYUHBIX
UCCIIE0OBAaHUN OOBEKTOB, (PUKCHPOBAHHBIX B
(dbopmanrHe U 3aTUTHIX B Tapa(yH C LETbIO BbI-
ABJIEHUS accolanuy reHHelx mytanuii BRCA1
¢ a¢pextuBHOCTHIO pasHbix BRCAI anTuren, a
TAKKE OIPEIEIICHUS KIIMHUYECKOW TPUTOAHOCTH
METOJIOB UMMYHHO-THCTOXHMUHU.
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BJIMAHUE DJIEKTPOMATI'HUTHOT'O 110JI51 HA IBUTATEJIBHOE
N OMOIMOHAJBHO-MOTUBAIIMOHHOE INOBEJIEHUE )KUBOTHbIX
B «OTKPBITOM ITOJIE» © CTUMYJIUPYIOIIEE JEVMCTBHUE
ITPEITAPATA CEPATOHYC

3ypatamBuin J.3., Hukonanmsuan M.U., Munguamsuian H.III.,
3azamBuian H.U., Ynuakya M.A.

Hayuno-uccneoosamenvckui uncmumym ncuxuampuu, Tounucu, I py3us

Bo Bropoii nonoBruHe XX Beka, 0COOCHHO B I1e-
pHOJ MOCJIEIHEr0 IBAJLATUIETUS, HEYKIOHHO
BO3PACTacT HAy4HbI HHTEPEC K DIKOJIOTUYECKOMY
(akTopy BO3IEHCTBHUS HA JKUBYIO MPUPOILY —
AJIEKTPOMarHUTHOMY u3iyudeHuto [1-3].
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JIro60e n3MeHeHe )KU3HEHHBIX yCIIOBUH BIIUSET
KaK Ha IICUX0-(PH3HOIOTHIECKHE MIPOIIECCHI, TPO-
TEKaloIe B )KUBBIX OPTaHU3MAaX, TaK M HA UX
aHaromuyeckoe crpoenue [7-9]. [Ipoucxoasmiue
B 9TOM HAaIPaBJICHUU U3MEHEHUS HE BCET/Ia JKella-
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TEJIbHBI C TOUYKH 3PEHUSI COXPAHEHUS U PA3BUTHS
*u3HU Ha 3emuie. [loaToMy Bompoc 0 BIUSHUHA
Ha KUBBIE OPTraHU3MbI TAKOTO MOIITHOTO (haKTopa,
KaK 3JEKTPOMAarHUTHOE MU3JIyYEHUE, HE MOXKET
OCTaBaTbcs BHE Cepbl HHTEPECOB HCCIEI0BA-
teneii [4-6]. B To sxe Bpems 60IbIIoe 3HaUCHUE
MPUIAETCSI HUBEJIUPOBAHUIO ITUX IMPOLIECCOB
pa3TUYHBIMU OUOJIOTUYECKH AaKTUBHBIMU BEIIle-
CTBaMH, B YACTHOCTH, PACTUTEIILHBIM KOMIIO3H-
TOM, B HAIIIUX UCCJIEIOBAHUAX — PACTUTEIbHBIM
MpermapaToM cepaTtonyc (pou3BOIUTEIND - (hap-
MaleBTHIecKast komnanus «buorekey, ['py3ns),
KOTOPBII HAXOAUTCS HA CTAJ MU TAaTEHTUPOBAHUSI.
OrnpenienieHre BO3/ACUCTBUS 3JIEKTPOMATHUTHO-
ro nonst (OMII) npou3BOACTBEHHOM YaCTOTHI
Ha JKMBBIE OpPraHU3MBI U, MPEXKJE BCEro, Ha
HepBHyto cucreMy (HC) mpuoGperaer ocolyro
aKTYaJIbHOCTb, MOCKOJIbKY HEHPOXUMUYECKUE
1 (U3UOIIOTUYECKHE KOPPEJSITHI U3MEHECHUH,
oOycinoBnennbie nericteueM DMII, He Bcerma
MIPEICTABJICHBI HATISAHO, YTO IUKTYET HEOOXO-
JUMOCTb MTPOBEICHHSI HOBBIX MCCIIEIOBAaHUH.

enbro nccnenoBaHus SIBUIOCH YCTAHOBIICHHE
BJIIMSIHUS DJIEKTPOMArHUTHOIO MOJS KOMMY-
HUKAIlMOHHOW 4YaCTOTHI HA IOBEICHUE KPBIC
auHUU BucTtap B «OTKPBITOM IOJE» U BO3ICH-
CTBHE IIperapara cepaTroHyc Ha YMOLIMOHAIBHO-
MOTHBALIMOHHOE ITOBEJEHUE DKCIIEPUMEHTAIIb-
HBIX JKUBOTHBIX.

Marepuau u meToabl. « OTKPBITOE MOJIE» MPe-
CTaBJISET COOON KPYIIyH Kamepy AuaMeTpoM
120 cm, pazaeneHHyro Ha 42 paBHBIX CEKTOpa.
OTKpBITOE 10JI€ OCBEIIANIOCH C BBICOTHI | M
namioukoi momHocthio 200 Bt. Ilpogomxu-
TEJIbHOCTh CE€aHCOB cocTaBisuia 180 cekyHn;
pe3ynbrathl pukcupoBanuchk Ha DBM, cHal-
KEHHOM KOMIBbIOTepHOU mporpammont SPSS
[1]. YuutsiBanuch ABUraresnbHasi akTUBHOCTh
YKUBOTHBIX (OILIEHKAa BPEMEHH, 3aTPa4yeHHOro Ha
BBIXO/] M3 LIEHTPAJIbHOIO Kpyra), YMciIo repece-
YEHHBIX JIMHUWA CEKTOPOB, KOJIMYECTBO IIMKIIOB
TPAHCJIOKALIMU 1 3aTPaYE€HHOI'0 BpEMEHH CpeIHEN
CKOPOCTH IepecedeHust TMHUNA. OprueHTalIOHHO-
HCCIIEA0BATENbCKAs] AKTUBHOCTh OLIEHUBAJIACH
C Y4ETOM 4YMCJIa BEPTUKAJIBHBIX BCTABaHUN U
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CpeIHEero BpEeMEHH, 3aTPayeHHOr0 Ha OJHO
BcraBanue. OO 3MOIMOHANBHOW aKTUBHOCTH
CYIMJIA TIO KOJTMUECTBY OOJIFOCOB M YpHHAIIHIA,
CTEPEOTUITHON aKTUBHOCTH - 110 YHCITY ITUKJIOB
IPYMHHIa, CyMME 3aTPa4eHHOTO Ha HUX BPEMEHH.
Oco0oe BHUMaHKE 00paIIagoch Ha KOJIUYECTBO
IIUKJIOB HEMOJBUKHOCTH, CPEJHEE BpeMsl, 3a-
TpaueHHOE Ha OJIMH LUK U Ap. [7,10].

OneITel cTaBUINCH HA 45-U KpbICaX JIMHUU
Bucrap, xoTtopbeix cHabxkain KOpMOM (STUMEHBD,
KyKypy3a, MO/ICOJTHEYHHK, KalycTa, MOPKOBb,
MOJUBUTAMUHBI - YHACBUT - B 03¢ 0,01 mr/kr,
xJ1eb ¢ MOJIOKOM) U BOJIOH, COITIACHO CTaHAAPT-
HBIM YCJIOBHUSIM. DKCIIEPUMEHT MPOBOJUICS C
UCIIO0JIb30BAHUEM OPUTMHAJIBHOW MHAYKIMOH-
HOM Katymku (auametp - 750 mm, quna - 2200
MM). Karyika cocTosiia U3 HECKOJIbKUX CEKIIUM
BUTKOB U OJIOKA YIPABJICHUS JABYX THUIIOB; OIUH
U3 HUX IPUMEHSIICS JJIs1 BO3/IEHCTBUS BBICOKUM
HanpspkeHueM cranuoHapHoro OMII gacToTsl
CeTH, a APYIroll — yHUBEPCAIbHBIN — JUIS BO3-
JEMCTBUS CTALlMOHAPHBIMU U MOAETMPOBAHHBIMU
OMII. TlocpencTBOM KaTyLIKU U3Y4alId CJI0XKHbIE
(OpMBI TOBEIEHUSI M UX BETETaTHBHbIE KOPPEJIs-
Thl HETIOCPEJCTBEHHO NpH Bo3xelcTBun OMIL
Jl1st DKCIIEpUMEHTOB MPUMEHSIOCH 5-4acoBOE
IIPEPBIBUCTOE BO3/IEHCTBUE AIEKTPOMArHUTHOTO
nosist yactoroit 50 Hz, unnykrusHoctsio 1,5 MT;
YKUBOTHBIX OTBOJIMJIN OT KaTYILIKH 5 4aCOB CITYCTS
II0CJIE BO3ACUCTBUS.

ITosmyueHHBIE B pe3yabpTare MCCIEI0BaHUS J1aH-
Hble 00padaThIBAINCh CTATUCTUYECKUM METO-
JIOM BapUallMOHHOIO aHajIu3a ¢ MPUMEHEHUEM
t-kputepus CTbIOAEHTA.

PesyabTarbl U ux o0cyxnenue. Vyuenue mno-
BE€/ICHUS KOHTPOJIbHBIX U MOJIY4aBIINX IpenapaT
CEPaTOHYC KPBIC B OTKPBITOM I10JI€ [I0KA3aJI0, YTO
pasiuyue MeXJy HUMU NPOSBISAETCS B JBUTa-
TEJIbHOM aKTUBHOCTU. Pa3immyaeTcs JIaTeHTHBIN
MIEPUOJI BBIXO/1a U3 LICHTPAJILHOTO KPYyTa, KOTOPBIN
OKa3aJiCsl BBILIE Y KOHTPOJBHBIX KpbIC - 4,2+0,8
npotuB 1,9+0,6. Y KOHTpOIBHBIX KpPbIC (Fpymma
A) mokasaresnb epeceueHHbIX JIMHUN ObLT BBIIIIE,
4eM y KpPBIC DKCIIEPUMEHTAIBHOU Irpynmsl B -
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47,8+5,0 u 41,64+2,0 cex., COOTBETCTBEHHO (Ta-
Ommnia). Pa3HuIia okazanach OUE€BUIHOM U IO Bpe-
MEHHU, 3aTpaueHHOMY Ha TpaHCIOKaIuio. Kpbickt
rpynnsl B nBuranuchk MeasieHHEE B CpaBHEHUH
C KOHTPOJIbHBIMH M TPATHUIIU Ha TPEOJIOJICHHE
KJIETOK, B Cpe/IHEM, OOJIbIIe BpeMeHH — 35% mpo-
TuUB 49,6%, 4TO MOATBEPKIATOCH KOJIUYECTBOM
IUKJIOB HEMOJABHKHOCTH. V3 TaOIMIBI BUJIHO,
9TO y KOHTPOJBHBIX KPBIC ATU MOKAa3aTeNI OKa-
3anuch Oosee Hu3kumu (4,0+0,5 cek.), yem y
XUBOTHBIX rpynmnsl B (14,842,0). Kpome Toro,
KOHTPOJILHBIC U IKCTICPUMEHTATBHBIE KPBICHI B

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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OTKPBITOM I10JI€ PA3TUYATIUCh U OPUEHTAIIMOHHON
AKTUBHOCTBHIO. UNCII0 BEPTUKAJIBHBIX BCTABaHHI
y 9KCIIEPUMEHTAIBHBIX KpbIC cocTaBuio — 12,0,
a 'y KOHTposbHbIX KpbICc — 18,0. Cpeanee Bpems
BEPTUKAJIBHBIX BCTABAHHUM JJIsI KOHTPOJBHBIX
*KUBOTHBIX — 0,9 ceK, a JIJIs SKCIIEPUMEHTATBHBIX
— 1,7 cex. I3yueHune cTepeoTUIHON aKTUBHOCTHU
KOHTPOJIBHBIX U 3KCIEPUMEHTAJIBHBIX KPBIC B
OTKPBITOM T0JI€ TOKa3aJ10, YTO HECMOTPSI Ha OJTU-
HaKOBOE KOJMYECTBO IIUKIIOB IPYMUHTA, KPBICHI
rpynibl B 3aTpaunBany Ha BBIIOJHEHHUE OJTHOTO
nukia 10,5 cek., a koHTpoiIbHBIE — 4,9 CceK.

Ta6ﬂuua. Tloseoenue KOHMPOJIbHbLX U IKCNEPUMEHMAIIbHBIX KPbIC 6 OMKPbLINIOM noJe, 6JIUAHUE Mdc-
HUMHO2O noJisl U npenapama cepamoHyc

D
C
A B MarHuTHoOe
IMoka3arenu MArHUTHOE P . P,
KOHTPOJIbHAS ceparonyc Hoe noJie - -
ceparonyc
Bpewmst BIXO/1a M3
LHEHTPaJIbHOTO KpyTa 4,2+0,8 1,9+0,6 3,7+0,5 5,7+0,4 <0,05 <0,05
MaHexa (CeKx.)
Komriectso mepeceden- | 5 g5 41,642,0 55,142,9 40,9+0,5 <0,05 | <0,01
HBIX JIMHUHWU MaHECXa
Vnen. BpeMs TpaHcio-
KaIliH K MIEPUOIY TeCTa 35,0+4,0 49,6+4,2 38,0+3,5 45,8+0,6 <0,001 <0,001
(%)
Bpems HenoaBuKHOCTH 4,0+0,5 14,8+0,2 12,1£1,8 16,8+0,3 <0,01 <0,01
VnenbHOE BpeMsi HEMo-
BIKHOCTH K MEPUOTY 22,9442 52,3+4,7 30,2+4,0 50,9+0,7 <0,001 <0,001
tectupoBanus (%)
Huesio BepTHKATLHEX 18,041,0 12,040,5 20,8+1,0 14,840,6 | <0,001 | <0,001
BCTaBaHUU
Cpennee Bpems Bep-
THKAJIbHBIX BCTABaHUU 0,9+0,2 1,7+0,3 4,4+0,2 1,9+0,5 <0,05
(cex.)
Cymmaproe Bpems 4,9403 10,542,1 6,843,1 9,6+0,3 <0,05 | <0,05
TpyMHUHTa (CEK.)
Cpearee uncio uukion 14,040, 1 10,10,2 18,5+0,7 7,4+0,5 <0,05 | <0,001
rpyMHUHTa
KonuuecTso 601r0c0B 1,5+1,0 1,0+0,1 8,0+0,2 6,0+£0,4 <0,05
Yacrora ypuHauuu 2,3+0,2 1,0+0,1 2,5+0,1 1,5+0,4 <0,05 <0,001

Takum 00pa3oM, Ha OCHOBAHUU IMOTYYEHHBIX
JAHHBIX MOKHO 3aKJIFOYUTh, YTO KPBICHI, TUTAIO-
IIMeCs] paCTUTENILHBIM MpPEnapaToM CEepaToHyc,
XapaKTepU3yIOTCsS HU3KOH SMOIMOHAIBHOCTBIO,
YTO MPOSABISETCS B BUJIE YMEHBIICHUS KOIUYe-
CTBa ypUHalMil U OOIIOCOB, BBICOKOTO YHCIIA
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TPYMUHTOB 1 MaJIOT0 KOJIMYECTBA TPAHCIOKALIHH.
[TomyyeHHbIe pe3yabTaThl COBIIAAAIOT C TaHHBIMU
JIpyrux uccienoparenei [4-6].

Yo KacaeTcs JKHUBOTHBIX, UCIIBITABIINX BJIHA-
HHEC MAarHuTHOI'O ITOJIA (BOSHCﬁCTBHe HacCTOThbI
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50 Hz, 1,5 MT), T0o, Kak BHAHO U3 TaOJHUIIbI,
MoKasareib BPEMEHHU BBIXOJa M3 I[EHTPaIb-
HOTO Kpyra y HUX OKa3aJCs BBIIIE KUBOTHBIX
KOHTPOJBbHON Tpynnbel C B OTKPHITOM MOJIE
(3,7£0,5 u 5,7£0,4, COOTBETCTBEHHO), TAKKe
CYIIECTBEHHO OONBIINM OKa3ajoCh M YHUCIIO
nepeceuyeHHbIX kiaetok (55,1+2,9 u 40,9+0,5,
COOTBETCTBEHHO). KOHTpONbHBIE KUBOTHBIE
JIBUTATUCH ObICTpee (3TO BUIHO U 1O YUCITY
MepEeCEeUCHHBIX KIJIETOK); TOBOJIBHO BBICOK Y
HUX MOKa3aTesb MOAHATUN Ha 3aJHHUE JaIbl,
KOTOPBIH OKa3ayucs 00JIbIIE B CpeHEM KPYTy
U IpUJIEraloiux K Hemy kierkax (20,8+1,0 u
14,8+0,6). Ilocnennuit paxt cieayeT oObsc-
HUTH TEM, YTO OHU HE YyBCTBYIOT OITACHOCTH,
y HUX 000CTpEHBI OpUEHTALIMOHHBIE pedIeK-
Chbl, YpUHAIUS U OOJIOCH BE€ChMa IMOBBIIICHbI
(8,0+0,2 u 6,0+£0,4). IToBeneHue >KkUBOTHBIX
rpynnsl D, HaXoAsSIuXcsa B MAarHUTHOM T10JI€
U KOPMJIEHHBIX CEpPaTOHYCOM, 0Ka3alloCh
MOYTH aHAJOTUYHBIM MTOBEJACHUIO JKHBOTHBIX
rpynmnsl B, uTo yka3eiBaeT Ha ociabneHue
CTPECCOBOTO COCTOSHUS, XapaKTEPHOTO JJIs
KUBOTHBIX, HAXOAIIMUXCA O] BO3JIEHCTBUEM
MarHuTHOTro nojs. Bpems, 3arpayeHHoe Ha
TPAaHCIOKAIHUIO, JJIS KUBOTHBIX KOHTPOJb-
Hoi rpynnel C oka3anoch paBHbIM 38,5%, a
JUIs1 KUBOTHBIX, KOPMJIEHHBIX CEPaTOHYCOM
— 45,8%. BpeMsi HENOABUIKHOCTH TaKkKe
yBeauuuinoch — a0 12,1 cek., a ais skcre-
pPUMEHTAJBHBIX XUBOTHBIX — 0 16,8 cek.
VYBEeIUYUIOCH yeIbHOE BpeMs HEIMOJBHUXK-
HOCTH XKUBOTHBIX 110 OTHOLIEHUIO K 001IeMy
BPEMEHH TECTHPOBAHMSA: Y KOHTPOJIBHBIX
— 30,2%, y skcnepuMeHTanbHbIX — 50,9%.
SIBHO 3aMETHBI MPOIECCHl TOPMOXKEHHS,
OJIHAKO OHHM HE OYEHb OTIMUYAIOTCS OT TaKO-
BBIX y JKMBOTHBIX, KOPMJICHHBIX MpemapaTomM
cepaToHyC, a TaK)Xe He HaXOASIHUXCS MOJ
BO3JEWCTBHEM MAarHUTHOTO TOJIS.

Hcxons u3 BBIIIEU3I0KEHHOTO, CIEAyeT 3a-
KITIOUUTh, YTO TIpEnapaT cepaToHycC peryanpyer
MPOIIECC BO3ACHCTBUS CTPECCOPOB — MEHSIET
OTHOIIICHUE XKUBOTHBIX K OMACHOCTH, CHUMAET
HMOIMOHAIHOE COCTOSIHUE, aKTUBU3UPYET Me-
Ta00JIM3M OMOJIOTHYECKH aKTUBHBIX BEIIECTB,
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OIPENEISAIOIINX KaK U3MEHEHHE MTOBEICHUYECKUX
AKTOB, TaK ¥ BHICOKYIO IIPUCIIOCOOIIIEMOCTD 3KCIIE-
PUMEHTAJIBHBIX KPBIC K PA3IMYHBIM CTPECCOPAM.
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SUMMARY

THE INFLUENCE OF ELEKTRO-MAG-
NETIC FIELD ON MOVING AND EMO-
TIONAL-MOTIVATE BEHAVIOUR OF ANI-
MALS IN “OPEN-FIELD” AND SERATO-
NUS STIMULATE FUNCTION EFFECT

Zurabashvili D., Nikolaishvili M., Mindiash-
vili N., Zazashvili N., Chichakua M.

Asatiani Institute of Psychiatry, Thilisi, Georgia

The aim of the work is detailed analysis of sera-
tonus effect on moving and emotional-motivate
behaviour of rats. The conducted quantative and
qualitative analyzes show, that rats, feeded on
with plant substance seratonus, are low emotional,
manifestated with leas “urinaties” and “boluses”
and high “grumming” effects. The plant substance
seratonus is a function activity substance, takes off
the emotional responsibility and takes an active part
in metabolism of biological necessary components.
The obtained data are very important from the
point of assessment of the environment and in-
dividual sensitivity to the components contained
in seratonus substances.

Key words: behaviour, plant-substance, rats.

PE3IOME

BJIUAHHUE 3JIEKTPOMATI'HUTHO-
o moJjsa HA ABUTATEJBHOE H
IMOIHNOHAJIBHO-MOTUBAIIMOHHOE
IHOBEJAEHUE )KUBOTHBIX B «OTKPbI-
TOM HOJIE» U CTUMVYJIUPYIOIIEE
JIEVCTBUE ITPEIIAPATA CEPATOHYC

3ypadamBuan /1.3., Hukoananmsuau M.U.,
Munaunamuan H.II., 3azameuan H.U.,
Unuakya ML.A.

Hayuno-uccnedosamenvcxuit uncmumym ncu-
xuampuu, Tounucu, I pyzus

W3ydeHune noBeieHUs: KOHTPOJIbHBIX U KOPMJICH-
HBIX MPENapaToM CEpaTOHYC KPbIC B OTKPHITOM
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IIOJIC TTOKA34aJI0, UTO pa3JInvdruc MCK1y HUMU IIPO-
SABJIACTCA B IIBPIFaTeJIBHOfI AKTHUBHOCTHU.

YCTaHOBIIEHO, YTO KPBICHI, TIUTAKOLIUECS PACTHU-
TEJIbHBIM ITPENAapaTOM CEPAaTOHYC, XapaAKTEPU3Y-
FOTCSI HU3KOM SMOLMOHAJIbHOCTBIO, YTO MPOSIBIIS-
€TCs B BUJE MEHBIIIETO KOJIMYECTBA YPUHALIMI U
0O0JIFOCOB, BRICOKHM YHCIIOM TPYMHHIOB U MQJTBIM
KOJIMYECTBOM TpPaHCJOKauii. PacTUTenbHbI
npernapar cepaToHyC HE TOJIBKO PETyIUpPyeT
JIEMCTBHE CTPECCOPOB, HO B OOBIYHOM COCTOSTHUT
€ro MPHUEM YCUJIMBAET Y )KUBOTHBIX OTHOLLIEHHE
K OIIaCHOCTH, CHUMAEeT 3MOLIMOHAJILHOE COCTOsI-
HUE, aKTUBU3UPYET METa00IN3M OHOIIOTHYECKH
AKTUBHBIX BEIIECTB, ONPEACIIAIOINX KaK U3Me-
HEHHS B IMOBEICHYECKUX AKTAX, TAK U BBICOKYIO
MPUCTIOCOOAEMOCTh IKCTIEPUMEHTATIBHBIX KPBIC
10 OTHOLLIEHUIO K PA3JIMYHBIM CTPECCOPAM.
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I'NITOINTTMKEMUYECKAS AKTUBHOCTDb BEPBEPUHA U DKCTPAKTA,
MNOJIYYEHHbBIX U3 KOPbI PHELLODENDRON LAVALEI,
HUHTPOAYIUPOBAHHOI'O B CYBTPOIIMYECKUX PETHOHAX I'PY3UHU

Mecxenu M.b., AutenaBa H.A., bakypunze A./l., Okyrxxasa M.B., bepamBuan . T.

Tounuccxutl 20cy0apcmeenHblll MeOUYUHCKUL YHUBEPCUmen, 0enapmamenm hapmayesmuyeckorl
mexHon02ul, Oenapmamenm gapmaxono2uu u papmakomepanuu, Oenapmamerm MeOUYUHCKou
Gapmaxonozuu u denapmamenm apmaxoerozuu, Tounucu, I pysus

C npeBHUX BPEMEH B HAPOJIHOW MEIMIIMHE W3-
BECTHBI 1IeJIeOHbIE CBOWCTBA KOPBI, JTUCTHEB U
I0710B 0apxara amypckoro (ImpoOkoBoe aepe-
Bo) - Phellodendron amurense Rupr. [1,4,10].
JleueOHbIE cBOMCTBA OapxaTra aMypCKOTO CBSI3aHBI
C HaJIMYUEM aKTHUBHBIX KOMIIOHEHTOB Pa3HbIX
IPYIM, COAEPKAUIUXCS B PAa3IUUYHBIX YaCTIX
pacTeHul - B KOPHSX, IPEBECUHE BETBEH, Ty0e,
Kope, JTUCThSX, III0AaX, [BeTKaxX. B wacTHoCTH,
cofiepKarcsl TaKKe BEIECTBA, KaK aJlKaJIOUIbl U
JPyTHE a30TCO/IEPKAIIHE BEIIeCTBa - OepOepuH,
ATPOPPULINH, (EUIOACHIPUH, KapAULIUH, Mar-
HO(JIOPYH, T'yaHUNH, KyMapHHbl, IOJINCaXapu-
IibI, cTepouibl, BUTaMuHbl C u P, prraBoHOUIBI 11
Ip. AKTUBHbIE KOMIIOHEHTBI Oapxara aMmypcKoro
00maar0T OOJIBIIUM CHEKTPOM (hapMaKoJIOTH-
YECKOW aKTUBHOCTH. [Ipu s3KCniepuMeHTaIbHOM
M3YYEHUHU HKCTPAKTOB PA3NUYHBIX YacTed Oap-
XaTra aMypCKOTO M OTJEJbHBIX €r0 aKTHUBHBIX
KOMIIOHEHTOB OOHapyXe€HO, YTO MpernapaTsl
Oapxara aMypCKOro OKa3bIBalOT aHTUCENITUYECKOE,
MIPOTUBOMHUKPOOHOE, aHTUBHPYCHOE, YKapOIOHU-
JKarolee, KpOBOOCTaHABIIMBAIOILEE, IPOTUBOBOC-
MAJIMTENBHOE, TPOTUBOOITYX0JIEBOE, TUIIOTEH3UB-
HOE, TUIIOITIMKEMUYecKoe JiericTue [ 1-4].

© GMN

B nmocnennue roapl ctalu MOABIATHCS €1H-
HUYHbIE SKCIIEPUMEHTAbHbIE HCCIIEOBaHMUS,
CBUJETEJIBCTBYIOIINE O HAJWYUM Yy Oapxara
aMypCKOTO aHTHINA0ETHUECKOM aKTUBHOCTH [6].
Tak, KOpEMCKUMHU YYEHBIMU YCTAaHOBJIEHO, YTO
HKCTPAKT KOpbI Oapxara aMypCKOrO MOHUKAET
cofiep KaHue IIIFOKO3bI B KPOBU U PEAYIPEKIACT
pa3BUTHE AUaOETUUECKON HePpOomaTHH IIPH KC-
NEePUMEHTAJILHOM J1Ha0eTe Y KPbIC, BHI3BAHHOM
cTpenTo30TolrHOM. OJIMH U3 BO3MOXKHBIX MeXa-
HU3MOB IOJIOKUTENBHOTO JEHCTBHUS HKCTPAKTa
aBTOPBI CBS3BIBAIOT C HAJUYUEM Y DKCTpaKTa
KOpbl 0apxaTa aMypCKOTO BBIPa)KEHHOTO aHTH-
okcugaHnTHOro d(dexra [6].

AHTHIMabeTHYeCKasi aKTUBHOCTb yCTaHOBJIE-
Ha B DKCIIEPUMEHTE U y OepOeprHa, OHOTO U3
aJIKaJIOUJ0B, KOTOPBIA BCTPEYAETCs] BO MHOTHUX
pacTeHUsX, B TOM YUCIIe U B Kope OapxaTa amyp-
ckoro [5,7,8].

Phellodendron amurense Rupr otHOCHTCS K Cce-
MeHCTBY pyTOBBIX - Rutaceae Juss. Phellodendron
Lavalei, uHTpOAyIIMpOBaH B CyOTPOITUYECKOM pe-
ruone [ py3uu — KoOyneru. JlanHbie uTeparypsi 0
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(apMaKoI0rMyecKoii aKTHBHOCTH SKCTPAKTOB pa3-
mmusbIX yactelt Phellodendron Lavalei u otaens-
HBIX €70 aKTUBHBIX KOMIIOHEHTOB OTCYTCTBYIOT. B
I'py3un B mocieTHHE TOJIbI BEYTCS UCCIIEIOBAHMUS
IO MOTYYEHHIO SKCTPAKTOB U AKTUBHBIX KOMITOHEH-
TOB U3 pasnuuHbx yacteid Phellodendron Lavalei
Y M3yYEHHIO UX (hPapMaKoJIOrHueCKOM aKTUBHOCTH.
VYauThiBas TOT (PaKT, YTO M3BICKAHWE AHTHUIHA-
OETUYECKUX CPEJCTB MPECTABISIET AKTYaTbHYIO
npobiemy (apMaru ¥ MEIUIUHBI U UMEIOTCS
TOJIBKO €IWHUYHBIEC HCCIIEAOBAHMS, YKa3bIBAIO-
nme Ha Hamure y komrnoneHToB Phellodendron
amurense Rupr runonmkeMu4ecKoi akTUBHOCTH,
HAaMH Ha4aThl UCCIIEI0BAHNS 110 BBISIBICHUIO THITO-
IIMKEMUYECKON aKTHBHOCTH aJIKaslon/1a bepoepuHa
M DKCTPaKTa, nosry4eHHbIX 13 kopbl Phellodendron
Lavalei, ”HTpOIYIIIPOBAHHOTO B CYOTPOITAYECKOM
peruone [ py3un — Kobyneru. Hamu ycranosneno,
yro OepbepuH u 3kcTpakT kKopsl Phellodendron
Lavalei, ”HTpOIYIIIPOBAHHOTO B CYOTPOITAYECKOM
pernone I'py3un — KoOynery, CHUXKaeT ypoBeHb
[JIIOKO3BI B KPOBHU MBIIIIEH M TOBBIIIAET UX TOJE-
PaHTHOCTB K IITIOK03€ [9].

Llenpio MccneaoBaHMs SBHJIOCH OIpe/ieNeHne
aHTHIMA0eTHUECKOW aKTUBHOCTH OepOeprHa H
HKCTpaKTa, Moiy4yeHHbIX u3 kopsl Phellodendron
Lavalei, “”HTpOIylIMPOBaHHOTO B CyOTpOmuye-
ckoM peruone ' py3un — KoGyneru.

3ajmaueil HacTOSILIEroO 3Tama MUCCIeJOBaAHUS
SIBUJIOCH M3YYE€HUE CPABHUTEIILHON TUIIOTIIHKE-
MUYECKOW aKTUBHOCTH ajIKaiouaa OepOepruHa u
skctpakTa kopsl Phellodendron Lavalei, uatpo-
AYIHPOBAHHOTO B CYOTPONMHUYECKOM pPErHOHE
I'py3un — KoOynetn.

Martepuan u metoabl. OLCHUBAIN BIUSHHE
OepOeprHa THIPOXIIOPHUIA U DKCTPAKTA, TOTyYeH-
HbIX U3 kopbl Phellodendron Lavalei Ha ypoBeHb
DJIFOKO3BI B KPOBH MbIIel. OnpeneneHre ypoBHs
DJIFOKO3BI B KPOBH MBIIICH MTPOBOIMIM HATOIIAK,
M0CJIe HOYHOTO TOJIO/IaHWSI, TOCPEACTBOM TITFOKO-
Mmetpa «GlucoLaby- auto-coding. KpoBb Opanu u3
XBOCTA MBIIIEH. Y BCEX KUBOTHBIX MIOCIIE HOYHOT'O
roJIo1aHus XBoCThl 00pabarsiBasiv 40% 3TUIIOBBIM
criuptoMm, 3arem 10% copeeM JnpokauHa AJis
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TEPMHUHAIIBHON aHecTe3uny; cimycts 30 MUHYT
OCTPBIM JIE3BUEM CKAJIBITNPOBATIN KOHUHMK XBOCTA,
JIETKUM MacCHUpPOBAHHWEM BBIIABIMBAIIN NEPBYIO
KaILIio KPOBH, KOTOPYIO YJIAJIsIN, & K BTOPOM Kariie
KPOBH IPHKJIA/IbIBAJIN TECT- TATIOUKY [TIIOKOMETpa
U OIPEAEISUIM YPOBEHb INIIOKO3bI B KPOBH. JKC-
MEPUMEHTHI TPOBOAMIN Ha 28-U MOJIOBO3PENBIX,
0eCIOpOIHBIX OENbIX MBIIIax, Maccoi 22-25 r.
JKuBOTHBIE COIEpKaTWIIb B CTaHIaPTHBIX YCIIOBU-
SIX BUBAPHS M TIOJTyYaJIi CTaHIapTHBIN KOpM. DKC-
HEPUMEHTAJIbHBIE XKMBOTHBIE ObUIN ITOJpa3/IeIeHBI
Ha 2 cepuH - NOJONBITHYIO U KOHTPOJIbHYIO0. KoH-
TPOJIbHAS U TTOJIOTIBITHASI CEPUU BKIIFOUAIIH TI0 JIBE
IpYIIbI )KUBOTHBIX. B 11€710M, OIBIT IIPOBOIMIICS
B 4-X Ipynmnax, B KaKaA0i rpymnrie 1o 7 >KUBOTHBIX.
I rpynna — (KOHTpOJb-1, NHTAKTHBIE )KUBOTHBIE),
YKMBOTHBIE TIOJTy4aJll B SKBUBAJICHTHBIX KOJINYe-
CTBaxX pacTBOPUTEIb — TUCTUUINPOBAHHYIO BOLY,
Il rpymnmna - KOHTPOJIb 2, KUBOTHBIE MOIYyYalH
AQHTUIMA0CTUUECKUN TIperapar — MIMOSHKIAMH/T
B no3e 0,25 mr/xkr, 111 rpymnma - >KUBOTHBIE TOTY-
yanmu 6epOepruHa ruapoxaopua B 1o3e 150 mr/xr,
IV rpymnma - »KMBOTHBIE MOJIy4aJId SKCTPAKT KOPBI
Phellodendron Lavalei B no3e 400 mr/ kxr. YpoBeHb
IJIIOKO3bI B KPOBU OIPEIEISIIN Y UHTAKTHBIX JKHU-
BOTHBIX JI0 BBEJICHHS MCCIIEAYyEMBIX IIPENaparos,
3aTeM €XEIHEBHO, OJIUH pa3 B JIEHb B TEUEHUE 5-U
JIHEH, )KUBOTHBIE TOOMBITHBIX TPYII MOTYy4aJIn
UCCIIeyeMbIE NpenapaTsbl B COOTBETCTBYIOIINX
J103aX, a KUBOTHBIE KOHTPOJIBHON I'PYIIIBI - JHC-
TWUIMPOBAHHYIO BOJY Y NMIMOEHKIJIAMHU/L B XKEITYI0K
HIOCPEICTBOM MeTajinueckoro 3ou1a. Crycrs 5
JTHEH BHOBB OIIPE/IEIISUTN YPOBEHB ITIFOKO3bI B KPOBU
KMBOTHBIX.

[TonmyyeHnHble qaHHBIE 00padaTHIBAIM C MPUME-
HeHUeM t- kputepus CTbIOJEHTA.

Pe3yabTarel n ux odcyxaenue. OneHKa ypoBHS
IJIIOKO3bl B KPOBH IOKa3aja, 4Tto OepOeprHa Iu-
JpoXJIopH] B 7103aX 150 MI/KT U 3KCTPAKT KOPbI
Phellodendron Lavalei B no3e 400 Mr/kr CHI>KarOT
YPOBEHb IJTFOKO3bI B KPOBH KaK IO OTHOILIEHHIO K
MCXOJHOMY YPOBHIO, TaK U 110 CPaBHEHHIO C KOH-
TponbHOU — | rpynmoit xuBoTHbIX (puc.). Tak, y
KOHTPOJIBHBIX JKUBOTHBIX — | B HCXOJJHOM COCTOSI-
HMU, 710 IPUMEHEHMS IIpeTiapara, ypOBEHb [JIFOKO3bI
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B KpoBHU cocTtaBui 125,29+9 .83 mr/mn, a 5 aueit
CIYCTSI MOCJIe TPUMEHEHHS TUCTUILTUPOBAHHOM
BofbI - 121,0+7,5 1mr/mn. Bo Il rpymrie ¢ mprmvene-
HHeM OepOeprHa ruipoxstopuaa B go3e 150 mr/kr, y
YKMBOTHBIX B ICXOIHOM COCTOSTHUH, JIO IPUMEHEHUSI
mpenapara, ypoBeHb IITIOKO3bI B KPOBH COCTaBHII
124£8,58Mr/171, a 5 THEH CITyCTs TOCie pHMeHe-
Hus ipenapara - 90,3+14,2 mr/mn. B rpyrme 4 ¢ pu-
MeHeHueM dKcTpakra Kopsl Phellodendron Lavalei
B 7103¢ 400 MI/KT, y )KHBOTHBIX B UCXOJTHOM COCTOSI-
HUH, JI0 PUMEHEHUSI TIPeTiapara, ypOBEHb IITFOKO3bI
B KpoBu coctaBi 121410,7 mr/mn, a 5 aHei crycTst
TOCIIe IPUMEHEHUS Iperapara ypoBeHb IIIFOKO3bI B
KpoBH cocTaBmi 93+16,4 mr/mn. [mubenknamu; B
no3e 0,25 MI/KT Taxke CHKaJl YPOBEHb ITFOKO3BI B
KPOBH MBIIIEH: Y JKUBOTHBIX B UCXOTHOM COCTOSTHUI
- JI0 TIpIMEHEHUS TIpernapara, YpOBEHb TIIFOKO3bI
B KpoBU coctaBwi 127,7+11,2 mr/an, a 5 nueit
CITyCTs IIOCJIE NPUMEHEHUs npenapara - 88,7+13,4
Mr/m. TlomydeHHbIe SKCIepUMEHTAIbHbIE JaHHBIE
COBIIQIAIOT C TAHHBIMU JIUTEPATYPhI 00 UCCIIEI0BA-
HUM THIOTTUKEMHYECKONH aKTUBHOCTH aKTHBHBIX
komroneHToB Kopsl Phellodendron [5-7]. CpaBae-
HHE THIONTMKEMUYECKOM aKTUBHOCTH BIUSTHUS Oep-
OeprHa THIPOXJIOPHIA U SKCTPAKTA, MMOTYyYESHHBIX
u3 kopsel Phellodendron Lavalei u rmubenkmamuna
Ha YPOBEHbB IITFOKO3bI B KPOBH MBIIIICH HE BBISIBUIIO
CTaTUCTUYECKHU JOCTOBEPHBIX paznnuuii [5-7]. Pe-
3yJIBTaThI PEJICTABICHBI HA PUC.

nioko3sa p=0.0001
p=0.0036

mr/gn p=0.38
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90.30 mr/an
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93.00 mr/an
127.90 mr/an
88.70 mrign

Kontponb Bep6epuH JKCTpakT FnubeHknamung

O UcxoaHbIn B Yepes 5 OHen

Puc. Bruanue bepbepuna cuopoxiopuoa u Kc-
mpaxma, noayuennvix uz xopvl Phellodendron
Lavalei, na ypogeHb enioko3vl 8 Kposu mbvluiell

CrnenoBarenbHO, B Pe3y/bTaTe COMOCTAaBICHUS
JAHHBIX, MTOJIyYEHHBIX B KOHTPOJIE U IIpU IPU-
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MeHEeHUM ruOeHKiIaMuaa B go3e 0,25 Mr/kr,
OepbepuHa TuapoxIopuaa B qo3e 150 mr/kr u
skcTpakTa Kopbl Phellodendron Lavalei B no3e
400 Mr/Kr, MOXXHO 3aKJIIOUUTH ,4TO OepOepuH U
skcTpakT kopsl Phellodendron Lavalei u rnben-
KJIaMHJI, TPAKTUYECKU B OJIMHAKOBOM CTENeHU
CHIDKAIOT YPOBEHb IVTFOKO3bI B KPOBH Y MBIIIIEH.
Hamu panee Ob110 ycTanoBieHo [9], uro 6epoe-
pPHHA TUAPOXJIOPU U SKCTPAKT, TIOTyUEHHBIE U3
kopsl Phellodendron Lavalei, uatpoayrupoBan-
HOTO B cyOTpornuueckoM peruone ['pysuu — Ko-
OyneTH, He TOJIBKO CHIKAIOT YPOBEHB TITFOKO3BI
y HOPMOIJIMKEMHU3HUPOBAaHHBIX )KUBOTHBIX, HO U
YAYYIIAIOT TOJIEPAHTHOCTH MBIIIEH K ITTIOKO3E.

Takum 00pa3oM, MPOBEACHHbIE MCCIIEI0BAHUS
MO3BOJIAIOT 3aKIIOYHUTh, YTO OepOeprHa rHIpOX-
Jopun B 03¢ 150 MI/KT ¥ 9KCTPAKT, MOTy4YeHHBIE
u3 kopsl Phellodendron Lavalei B 1o3e 400 mr/kr
u TbeHkmamu B 03¢ 0,25 MI/KT, pakTHYeCKH
B O/IMHAKOBOMW CTENEHH CHWKAIOT YPOBEHb IIIIO-
KO3bl B KPOBM Yy MblIIel. [loydeHHbIE NaHHBIE
MO3BOJISAIOT TpeAnonoxuth, uto Phellodendron
Lavalei, IHTpOIyIUPOBaHHBII B CyOTPONMYECKUX
peruoHax [ py3un, cConep>KUT akTHUBHbIE KOMITOHEH-
ThI, CHI)KAIOIIHE YPOBEHD IIIFOKO3bI B KPOBH. [171s1
PpEIIeHHsI BOIIPOCa O BOSMOYKHOCTH UCTIONTb30BAHNUS
Phellodendron Lavalei, nHTpoay1iipoBaHHOTO B
CyOTponMuYecKUX peruoHax [pys3uu, B KayecTBe
PACTUTETHHOTO CHIPbS ISl TIOTYYEHUs! THUTIOTIIH-
KEMHUYECKUX CPEJICTB, HEOOXOAUMO JalbHEIIee
usyueHue 3PpPEeKTUBHOCTH U MEXAaHU3MOB JIeH-
CTBUSI 9KCTPAKTOB Pa3IMYHbIX YACTEH U aKTUBHBIX
xomroHeHToB Phellodendron Lavalei na sxcniepu-
MEHTAJIbHBIX MOJIEIISIX JHabeTa.
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SUMMARY

HYPOGLYCEMICACTIVITY OF BERBER-
INAND EXTRACT OBTAINED FROM THE
BARK OF PHELLODENDRON LAVALE]I,
INTRODUCED IN SUB TROPIC AREAS
OF GEORGIA

Meskheli M., Antelava N., Bakuridze A., Oku-
java M., Berashvili D.

Department of pharmaceutical technology,
Department of pharmacology and pharmaco-
therapy, Department of medical pharmacology
and Department of pharmacogonsy, Thilisi State
Medical University, Georgia

The goal of this study was to evaluate hypoglyce-
mic activity of Berberin and extract obtained from
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the bark of Phellodendron Lavalei, which is intro-
duced in sub tropic areas of Georgia — Kobuleti.
The study was carried out to reveal comparative
hypoglycemic activity and acute toxicity of alka-
loid Berberin and bark extract of Phellodendron
Lavalei. Effects of Berberin hydrochloride and
bark extract on blood glucose level was studied
on mice. Measurement of blood glucose level was
carried out on fasting animals using glucose meter
“GlucoLab” — auto-coding. The study showed that
Berberin hydrochloride dose 150 mg/kg, extract
(obtained from the bark of Phellodendron Lavalet)
dose 400 mg/kg and glybenclamid dose 0.25 mg/kg
practically decreased blood glucose level of mice in a
same pattern. Received data allows us to suggest that
Phellodendron Lavalei, introduced in sub tropic areas
of Georgia contains active hypoglycemic components.
In conclusion the possible use of Phellodendron Lava-
lei as a plant raw material for obtaining hypoglycemic
substances needs to be decided after further study of
efficacy, mechanism of action of extracts and active
components of Phellodendron Lavalei on experimental
models of diabetes mellitus.

Key words: Berberin hydrochloride, Phellodendron
Lavalei, blood glucose level, acute toxicity.

PE3IOME

I'NIOINIMKEMMWYECKASA AKTUBHOCTD
BEPBEPUHA U 3KCTPAKTA, IIOJY-
YEHHBIX M3 KOPbI PHELLODENDRON
LAVALEIL, UHTPOAYIIUPOBAHHOI'O B
CYBTPOIIMYECKHUX PETUOHAX TPY3UHN

Mecxesmn MLB., Anresiasa H.A., bakypumze A. /1.,
Oxkynxaa M.B., bepamBuin JI.T.

Tounucckuil 2ocyoapcmeennviii. MeOUYUHCKUL
YHUgepcumem, oenapmamenm @apmayeemu-
Yyeckoll mexumono2uu, oenapmamenm gapma-
Kolo2uu u ghapmaxomepanuu, 0enapmamenm
MeOUYUHCKOU hapmakonocuu u 0enapmamenm
Gapmakoenosuu, Tounucu, I py3us

enbio uccienoBanus sBUIOCH OMpEIETICHIE
AHTUINA0CTHUECKOW aKTHUBHOCTH OepOepuHa u
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9KCTpaKTa, MoyuyeHHbIX u3 kopsl Phellodendron
Lavalei, uHTpOIyIIIpOBaHHOTO B CyOTpONHYe-
ckoM peruone I'py3un — KoOynetn.

W3y4yeHbl cpaBHHUTENbHAS THIIOTTMKEMHUYECKast
aKTHBHOCTh M OCTPasi TOKCHYHOCTh AJIKaJOuIa
O0epOepuHa u skctpakta kKopbl Phellodendron
Lavalei. YcranoBneHo Bnusinue OepOepuHa ru-
JPOXJIOPH/IA M SKCTPAKTA HA YPOBEHB ITFOKO3bI
B KpOBH MbIlIel. Onpe/esieHue ypoBHS MITIOKO-
3bI B KPOBH MBIIIIEH TPOBOAMIIM HATOILAK, TIOCIIC
HOYHOTO T'OJIOJIAHUS, TIOCPEICTBOM [ITFOKOMETpPa
«GlucoLab «- auto-coding. [IpoBeneHHbIC HC-
CJIeJIOBaHMA MIOKa3aJIu, YTO OepOeprHa ruApOX-
nopuj B go3e 150 Mr/kr u akcTpakT B 103e 400
MTI/KT, noiaydeHHbie u3 kKopsl Phellodendron

Lavalei u rnu6enknamug B go3e 0,25 mr/kr
NPAKTHYECKH B OIMHAKOBOW CTEIIEHU CHUKAIOT
YPOBEHB INIIOKO3bI B KPOBU y Mbliei. [lomyden-
HbI€ JIaHHbIE TIO3BOJISIIOT MPEANONIOKHUTh, YTO
Phellodendron Lavalei, uHTpoxyimpoBaHHbII B
cyOTpornuyeckux peruonax ['py3un, copepx ut
AKTHBHBIE KOMIIOHEHTBI, CHU)KAIOIINE YPOBEHb
[JIIOKO3BI B KpoBH. [y pemieHust Bompoca o
BO3MOXXHOCTH Hcnoib3oBanus Phellodendron
Lavalei B kauecTBe pacTUTEIBHOTO CHIPHS IS
MOJIyYeHHS TUIIOTTTMKEMUYECKUX CPEJICTB He-
obxonumMo nanpHeiimee n3yyeHue 3G¢eKTuB-
HOCTH U MEXaHU3MOB JICHCTBHS DKCTPAKTOB
pa3IUYHBIX YacTeH U aKTUBHBIX KOMIIOHEHTOB
Phellodendron Lavalei Ha sxcriepuMeHTaIbHBIX
MoJensx auadera.
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PECULIARITIES OF CIRCULATORY SYSTEM RESPONSE ON INFLUENCE
OF MODERN TANTALUM MANUFACTURE FACTORS IN WORKERS

Omarova D., Ismailova A., Sultanbekov Z.

National Center of Occupational Health and Occupational Diseases
of HealthCare Ministry of Kazakhstan Republic, Karaganda

Circulatory system plays one of the leading
roles in general adaptation system in humans in
response on influence of environmental factors
and supporting of it’s normal functioning. This
determines high importance of studying of cir-
culatory system’s functional state in workers of
modern manufactures. Adaptation to manufactur-
ing conditions develops by compensatory reac-
tions, creation of defense mechanisms [1,8,9].
Unfavorable manufacturing factors may lead to
progression of widespread internal diseases and,
first of all, cardiovascular diseases [3.4].

Modern tantalum manufacture Joint-Stock Com-
pany “Metallurgical Plant of Ulba” (MPU) lo-
cated in Kazakhstan Republic. Kazakhstan’s plant
includes complete manufacturing cycle starting
from raw material of any type processing to pro-
duction of condensatory sacks, plain and round
steel bar. Currently on MPU the developments of
technologies and equipments to allow competi-
tive products for using in production of tantalum
condensators are in process; the department on
manufacture of competitive tantalum production
and required in world market electronics was
organized. Key competence of tantalum manufac-
ture of MPU is production of high-purity metallic
tantalum (99.995% Ta). Electron-beam furnace
grounds of MPU together with furnaces of its
partner (KazNiobiumICMM) comparable with
electron-beam furnace grounds of all manufac-
tures of tantalum and niobium of the world. Long
time this manufacture was closed, performance
of deepened functional investigations in workers
was not possible; therefore, it is possible to state
that we were first who performed in-depth study
of functional condition of cardiovascular system
in workers of modern tantalum manufacture.
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Material and methods. To assess the state of
cardiovascular system in workers of tantalum
manufacture the measurements of systolic (SBP),
diastolic (DBP) and heart rate (HR) by ausculta-
tive method were done. Transport function of
cardiovascular system was established using
stroke volume (SV), estimated using Starr’s
equation, and minute volume of blood. Value of
mean dynamic pressure (MDP) estimated using
Hikiem’s equation. Value of peripheral resistance
(PR) estimated based on Poiseuille’s equation.
The following indicators of central hemodynam-
ics were estimated: pulse blood pressure (PBP),
stroke index (SI), cardiac index (CI), pending
minute volume of circulation (PMVC), specific
peripheral resistance (SPR), cardiovascular in-
tegrated index (CVII), coefficient of circulation
efficiency (CCE), and biological age of cardio-
vascular-system (BACVYS).

Indicators of central hemodynamics mentioned
above were assessed in workers of modern tanta-
lum manufacture JSC “MPU”. 100% of examined
individuals were men. Workers of the following
tantalum producing departments participated in
the examination: sodium thermic powders shop
(STP), tantalum finished goods shop and innova-
tive high-capacity tantalum powders shop.

Participants were divided into 3 experience
groups: up to 5 years, from 5 to 9.9 years and
more than 10 years. Indicators of hemodynamics
were assessed in relation with working shifts.

Results and their discussion. Manufacture of
tantalum and niobium in JSC “MPU” covers the
processes of opening of sulfuric and hydrofluoric
acids mixture concentrates. In technological pro-
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cesses of tantalum manufacture such substances
as: sulfuric, hydrofluoric and hydrochloric acids,
ammonia solution, metallic sodium, extractants
exol, tributyl phosphate (TBP) and other reagents,
are used, and in some areas concentrations of
these substances exceed maximum allowed.

Initial stage on tantalum products manufacture
is the sodium thermic powders shop (STP). Re-
sults of microclimate investigations showed that
the air temperature in working places of equip-
ment operators in this shop (STP) during warm
period of year ranged within limits 26,1-29,9°C,
which significantly higher normal values and
corresponded to class 3 of working conditions
and 3-4 grades of hazardousness in dependence
of working place. Raw material for tantalum
manufacture contains uranium and thorium, at the
area of breakage of raw material radiation back-
ground in accordance on gamma-radiation was
approximately 5,09 mcSv/hour, in accordance on
density 10°/cm**min, which significantly higher
of normal values.

In technological processes of tantalum manu-
facture such substances as: sulfuric, hydroflu-
oric and hydrochloric acids, ammonia solution,
metallic sodium and other reagents, are used in
big amounts.

Concentration of hydrofluoric acid in this shop in
dependence on place ranged within limits 1,12-
14,3 mg/m’ in average working shift maximal
allowed concentration (MAC)=0,1 mg/m’, what
related to using of this reagent in huge amounts
for extraction of tantalum and niobium, and cor-
responds to class 3 of working conditions of 4
grade of hazardousness and in some places of 4
grade of danger.

Ammonia gas reached values of 0,25-0,38 mg/
m?, which did not exceed MAC — 2 class allowed
of working conditions.

Noise parameters were within ranges 68,5-99,6
acustic dB, which significantly higher of al-
lowed level. So, in the area of knock-out of re-
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constituted mass in working place of equipment
operator level of noise reached 84.3 AdB, which
corresponded to class 3 of working conditions 1
grade of hazardousness (class 3.1). In area of
breakage noise level ranged between 99,3-99.6
AdB, class 3 of working conditions 2 grade of
hazardousness (class 3.2). In working place of
the shop STP equipment operator in area of gas
purifying noise level was within limits 87-87,2
AdB —class 3.2.

Total and local vibration in the shop STP did not
exceed normal values, maximum level of total
vibration in the area of sieving of sodium-termic
powders (STP) was 76,7 mm/s?, which corresponds
to allowed class of working conditions. Maximum
level of local vibration was 119 mm/s? in the area
blowout of reconstituted mass of in department No.
58 and ranged within normal values.

Processes of tantalum and niobium extraction
from raw materials, purifying them from impu-
rity, which to be performed in first department of
tantalum manufacture in the shop STP accompa-
nied with hard (class 3.2), and in some cases with
strained working processes (class 3.1) [2].

Unfavorable factors of tantalum manufacture may
lead to changes in cardiovascular system, par-
ticularly, in indicators of central hemodynamics.
Changes observed in influence on cardiovascular
system of hazardous substances more frequently
are secondary, related to regulatory disorders and
general toxic effect on body of workers [3,10].

Primary reaction on influence of factors of manu-
facture environment in the shop STP was estab-
lished already in workers of younger experience
group (up to 5 years), (Fig.). Values of SBP and
DBP in comparison with normal values increased
non-significantly (SBP up to 121,24+7,7 mmHg
at the end of working shift, DBP up to 84,3+4,5,
respectively), however in comparison with these
values in the beginning of working shift increas-
ing of systolic blood pressure was 13,7%, and of
diastolic blood pressure — 17,7%. Mean dynamic
pressure increased in dynamics in workers with
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shorter experience by 15,6%, however, values
themselves were within normal ranges.

Peripheral resistance at the middle of the work-
ing shift increased up to 2619,2+576,5 dyn s/
cm— 5, which in accordance on data of some
authors is higher than mean normal values [7],
and which, possibly, may non-directly indicate
pre-nosological state of arterial hypertension de-
velopment. Remaining hemodynamical indicators
in workers of younger experience group changed
only during working shift period with increasing
to its end, however all of them were within normal
physiological values.

120

in the beginning during the working at the end

=——SBP =—DBP ——MDP

Fig. The values of SBP, DBP, MDP for the work-
ers of the younger experience group in the shop
STP in dynamics

For experience group up to 5 years reaction of
circulation system on influence of manufacturing
factors manifested in form of hyperkinetic type
of circulation (increasing of stroke volume and
blood pressure).

In workers of middle experience group (from
5 to 9.9 years) while increased SBP (130+11,7;
137+£11,5; 140£15,3 mmHg - during the work-
ing shift period), DBP (up to 95+6,1 mmHg) u
MDP (up to 111,6£10 mmHg), the decreasing
of medium values of SV (to 47,9+£9,9 ml) in
comparison with values in younger experience
group in conditions of slight increasing during
the working shift period due to physical load.
Values of CI also decreased to 1,7+0,35 arbitrary
units. Minute volume of blood in workers of
medium experience group was by 26,47% lower
of required volume.
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Assessment of main hemodynamic parameters
allowed to estimate coefficient of circulation
efficiency (CCE). The blood circulation profit-
ability factor in workers of the average working
period group at the beginning of the shift was
equal to 2821,64+282,4 conv. units indicating the
optimal fatigue zone. By the end of the shift the
blood circulation profitability factor went up to
3540+493,9 conv. Units and corresponded to the
critical zone.

The biological age of cardiovascular system in
workers of the average working period group
ranged from 74,35+20,0 years to 90,5+32,4 years,
which is above the average calendar age of this
group of workers and may indicate a reaction
of the CVS in response to the action of adverse
production factors.

A number of central hemodynamics factors (SBP,
DBP, PBP and HR) in workers of senior working
period group was significantly better than the one
of the average working period group. Evidently,
this is due to the development of relative adapta-
tion to the production factors in workers of the
senior working period group. However, cardiac
output indices (SV, CI, SI) were equal to or be-
low these values, recorded in the workers of the
middle working period group. Thus, the stroke
volume at the beginning of the shift was equal to
42,8+7,6 ml, in the dynamics of the shift it went
up to 48,7+9,5 ml, probably due to physical exer-
tion. Cardiac index (CI) decreased to 1,46+0,36 1/
min * m?at the beginning of the shift, 1,56+0,29
1/min * m?- during the shift and slightly increased
by the end of the shift up to 1,74+0, 44 liters /
min * m?% indicating a decrease of myocardial
contractility.

In experienced workers stable increasing of
mean dynamic pressure in increased peripheral
resistance, which indicated adaptation failure and
development of pathologic condition.

Noise also causes alterations in cardiovascular
system functioning in workers of various manu-
factures [4,5].
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In the dynamics of the shift the total peripheral
resistance increased up to 3636,5+845,1 dyn s/
cm? in the workers of senior working period
group, but the average TPR in this working period
group was 3161,9+778,6 dyn s/cm~that is 10,2%
higher than the similar average value in workers
of the middle working period group and 33.2%
higher than that of younger working period group.
Evidently, the increase of TPR among workers
with more than 10 years’ experience is of adap-
tive nature in response to a decrease in stroke
volume but at the compensation stage, that does
not provoke a rise in blood pressure.

Cardiovascular integral factor in workers of the
senior working period group averaged 11.3 conv.
units, that is, of course, slightly higher than nor-
mal values but on average lower than the similar
rate for the workers of the middle working pe-
riod group (12.5 conv. units), which indicates a
relative decline in neuro-emotional stress in this
working period group.

The blood circulation profitability factor in work-
ers with more than 10 years experience averaged
2700,1+435,6 conv. units, which corresponds
to the optimal fatigue zone (up to 3000 conv.
units).

The CVS biological age in workers of this work-
ing period group averaged 76,7+18,9 years, no
significant differences (p>0,05) with the average
CVS BA factors have been revealed among work-
ers of the middle working period group.

Thus, the results of the CVS study in workers
of the STP tantalum production shop revealed
changes in central hemodynamics factors in the
dynamics of a shift and production experience.

In the tantalum finished goods shop the leading
negative production factors were the heating
microclimate (t by 2-6°C higher than the maxi-
mum permissible level), the air speed exceeding
the permissible limits by 2,5 times, the content
of hydrofluoric acid (1.5 times higher than the
MPC), production noise (up to 7.8 dB above the

© GMN

maximum permissible level), the local vibration
up to 3 dB. Labor of the finished goods shop
workers (rollers, wiredrawers, etchers, polish-
ers) corresponded to class 3.1 by hardness and
to Class 2 by stress; Labour of VMD, bead tube
and press operators corresponded to Class 3.2 by
hardness and to Class 2 by stress (except VMD
operators — to Class 3.1).

For workers of the tantalum finished goods shop
the impact of monotonous work comes in the
first place in order of importance. In this regard,
individuals whose working period covers up to 5
years are characterized with a slight increase in
heartrate, systolic blood pressure and heart stroke
volume. Thus, SBP indices in workers of the
younger working period group were within the
normal range, rising slightly in the dynamics
of the shift in response to physical activity. In
workers with the 5-9,9 years’ experience SBP
index increased in the shift dynamics from
128,8+9,9 mm Hg up to 1322+5,4 mm Hg dur-
ing the shift and slightly decreased at the end
of the shift to 130+8,1 mm Hg. In the senior
working period group this index decreased in
comparison with the middle working period
group, which, evidently, may indicate the de-
velopment of adaptation among workers with
10 years and more experience on the effect of
production factors on the part of CVS. Diastolic
blood pressure increased in workers of the
middle working period group from 80,0+8,4
mm Hg at the shift beginning up to 89,4+8,3
mm Hg at the shift ending, which also indicates
the tension of adaptation mechanisms exactly
in workers of the middle working period com-
pared with younger and senior ones. The av-
erage dynamic pressure in workers with 5-9,9
years working experience slightly increased in
the shift dynamics up to values of 102,1+8,0
mm Hg. For individuals working in 5-9,9 years
experience group this index increased to values
of 102,1£8,0 mm Hg in the dynamics of the
shift change. The combined effect of physical
labor, industrial noise in the conditions of the
heating climate could lead to increase of SBP,
DBP, PBP and ADP.
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Stroke volume was within normal limits in work-
ers with 5 years experience, ranged from 51,2 to
51,8 ml in workers with 5-9,9 years experience
and decreased in workers of the senior work-
ing group to 46,3+10,5 ml, which indicates a
weakening of cardiac output in response to the
environment factors impact aggravated with the
experienced of production activity in the shop.

Actual minute blood volume in workers of the
middle and senior working period groups de-
creased relative to the due minute blood volume
and compared to indices of younger working pe-
riod group by reducing the SV (stroke volume).

TPR in workers of the middle working period
group increased up to 3070+408,5 din s/sm-°
and up to 3350,0+£520,6 s/sm-° in workers of the
senior working period group, which is by 17,1%
higher than the similar index in STP shop workers
belonging to the middle working period group
and 7.7% above the TPR value in workers of NTP
shop with 10 years and more experience.

The blood circulation profitability factor in
workers with 5 years experience was up to 3000
conventional units, which corresponds to the
optimal fatigue; The blood circulation profit-
ability factor in workers of the middle work-
ing period group increased up to 3525+327,3
conv. units - critical values zone. In the senior
working period group the indices of the blood
circulation profitability factor returned to the
optimal fatigue zone values and didn’t exceed
2978,3+£375,2 conv. units. For workers with 10
years and more experience there was a rela-
tive improvement in the central hemodynamic
indices compared with those in the workers of
the middle working period group that can be
interpreted as the development of adaptation
to the effects of production factors.

CVS biological age in workers of the ready
tantalum goods shop didn’t exceed the values of
CVS BA in workers of STP shop, evidently, this is
due to the influence of more severe and intensive
production factors observed in the STP shop.
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Thus, the results of central hemodynamics indi-
ces in workers of the ready tantalum goods shop
have shown that workers of the middle working
period group turned out to be the most sensitive
to the action of production factors. Based on
these data, this working period group should be
paid special attention to during the medical and
preventive activities.

In the innovative high-capacity tantalum powder
shop - air temperature in the working zone is
4°C above the maximum permissible level, air
speed is below 0,1 m/s. Labor of innovative shop
workers corresponds to class 3.1 by hardness and
corresponds to class 2 by stress, but for a num-
ber of parameters such as intellectual, sensory,
emotional load — the class of working conditions
is classified as hazardous of the 1 degree (class
3.1) because of excessive responsibility for the
outcome of their work - for new production of
high-capacity sodium thermic powders.

The estimation of central hemodynamics indi-
ces for the workers of innovative high-capacity
tantalum powders shops was carried out only for
the groups with experience of up to 5 years, as
the shop is new. The SBP increased up 135+4,1
mm Hg by the end of the shift already in workers
with less than 5 years experience, that is above the
similar indices in workers of the younger work-
ing period group in the STP and ready tantalum
goods shops. Also in workers of this shop with
little length of service the increase in the aver-
age dynamic pressure occurred at high cardiac
output, increased heart stroke volume, which is
the appropriate response to the workload and cor-
responds to the hyperkinetic type of circulation.
This is obviously due to the increased influence
of the sympathetic part of the vegetative nervous
system in connection with neuro-emotional
stress due to the high rate of labour activity and
increased responsibility of innovative shop work-
ers for the final product quality. Imperfection of
the regulatory mechanisms during the initial re-
sponse at little length of service didn’t provide an
adequate precapillary vascular network response
to the vascular tone increase, which affected the
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TPR indices growth to 2434,4+821,3 dyn s/cm™.
This is also proven by the increase in the shift
dynamics of the cardiovascular integral index
from 8,51+2,65 conv. units up to 12,85+5,2 conv.
units, and the blood circulation profitability fac-
tor, which at the beginning of the shift already
corresponded to the critical zone value increasing
in the shift dynamics to dangerous values - over
4000 conventional units. Cardiac output increased
in the shift dynamics up to 6,4+0,48 1 due to the
increase in stroke volume and heart rate.

Biological age of the CVS in workers of this shop
increased from 24,7+6,5 years to 47,6+19,5 years
in the shift.

Thus, the central hemodynamics indices of inno-
vative shop workers with already up to 5 years of
working experience have revealed CVS derange-
ments, i.e. medical and preventive measures should
be taken already starting with this group.

REFERENCES

1. Abdalkin M.E. Physiological characteristics
of the reaction of the circulatory system to the
impact of factors of production from the assem-
bly line workers with different seniority. Samara
State Medical University. Samara: 2009; 55-57.
2. Hygienic criteria for evaluation and classification
of working conditions on indicators of hazards and
risks in the industrial environment, the severity and
intensity of the work process, Ministry of Health of
the Republic of Kazakhstan. Astana: 2000.

3. Pershin A.N. Cardiovascular reactions of
workers for chemical manufactures depending
on working conditions. The modern problems
of labor medicine and human ecology. Bulletin
WSNC RAIS 2007; 6: 66-70.

4. The professional risk for workers’ health
(manual) under the direction of Izmerov N.F.,
Denisov E.I. M.: 2003; 446.

5.Solonin Yu.G., S.B. Maslyanceva, Z.M.Kuznecova.
Functional status at work, efficiency and human
health. Human Physiology 1984; 10 (1): 66-71.

6. Trakhtenberg I.M., Tychinin V.A. Chemical
occupational factors and cardiovascular system.

© GMN

Yerevan: Aiastan; 1992: 276.

7. Monitoring of the cardiovascular system. 50.
8. WHO EUROPE. Good practice in occupa-
tional health services: a contribution to workplace
health. EUR /02/5041181. Copenhagen: WHO
ROE; 2002: 456.

9. Principles for the assessment of risks to human health
from exposure to che-micals. IPCS.- Environmental
Health Criteria Ne210. Geneva: WHO; 1999: 495.
10. WHO EUROPE. Good practice in occupational
health services: a contribution to workplace health. EUR
/02/5041181. Copenhagen: WHO ROE; 2002: 456.

SUMMARY

PECULIARITIES OF CIRCULATORY
SYSTEM RESPONSE ON INFLUENCE OF
MODERN TANTALUM MANUFACTURE
FACTORS IN WORKERS

Omarova D., Ismailova A., Sultanbekov Z.

National Center of Occupational Health and
Occupational Diseases of Health Care Ministry
of Kazakhstan Republic, Karaganda

Objective of this study was to examine functional
condition of cardiovascular system among work-
ers at “Ulba Metallurgical Plant” JSC (located in
Ust-Kamenogorsk, Eastern Kazakhstan) - one of
the world largest enterprises with the full produc-
tion cycle from processing of tantalum containing
raw materials to finished products. All workers
that participated in the examination were divided
into three groups: (I) - up to 5 years of occupation;
(IT) - from 5 to 9.9 years of occupation; and (III)
- more than 10 years of occupation experience in
the tantalum industry. The cardiovascular system,
health concern and their contributing factors were
assessed. In group I the factor of profitability of
blood circulation was up to 3000 conventional
units, which corresponds to the optimal fatigue;
In group II the factor of profitability of blood
circulation was increased up to 3525+327,3 conv.
units - critical values zone. In group III the factor
of profitability of blood circulation was up to 3000
conv. units. A relative improvement in the central
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hemodynamic indices compared with those in group
II' may be due to the development of adaptation. The
assessments of functional condition of cardiovascu-
lar system among the workers specialize in different
stages of tantalum production revealed the nessesity
of paying special attention at the cycle of tantalum
processing and the years of work experience in an
occupation.

Key words: occupational health in tantalum
industry; cardiovascular system, tantalum manu-
factures.

PE3IOME

OCOBEHHOCTH PEAKIIMU CUCTEMBI
KPOBOOBPAILLIEHUA Y PABOYUX HA BO3-
JEMCTBUE ®AKTOPOB COBPEMEHHO-
'O TAHTAJIOBOI'O ITPOU3BOJICTBA

Omaposa JI.K., UcmanaoBa A.A., Cyaran-
oexoB 3.K.

Hayuonanvnwiti yenmp eucuenst mpyoa u npoghec-
cuoHanbHwix 3a6onesanuni Munucmepcmea 30paso-
oxpanenus Pecnyonuxu Kasaxcman, Kapaeanoa

[TokazaTenu HEHTPaJbHON TeMOJMHAMHKHU
BIIEPBHIE M3Y4YEHBI y pabOunuX COBPEMEHHOTO
taHTanoBoro nmpoussogactsa OAO «YM3». 100%
00CIIelyeMbIX COCTAaBIISIIM MY)KYHHBI. JlaHHBIE
00paboTaHbI CTAaTUCTUYECKH 110 TPO(ECCUOHAIb-
HBIM M CTaXEBBIM Tpymmnam. B oOcnemoBanuu
Yy4acTBOBAJIM pabo4ne OCHOBHBIX 1I€XOB TaHTa-
JIOBOTO MTPOU3BOCTBA: 1eXa IOyYeHHUs] HATPHii-
tepmudeckux nopourkoB (HTII), iexa nomydyenus
TOTOBBIX M3JETHI U3 TaHTaJIa ¥ MHHOBAIIMOHHOTO
11eXa TOy4eHHsI BBICOKOEMKHUX TaHTAJIOBBIX I10-
porkoB. O0cne0BaHHbIE paboUHe TOIPa3/IeIeHbI
Ha 3 cTakeBble IpymIibl: A0 5-u jeT, o 6 1o 10
net u cBbitie 10-u net. [lokazarenu neHTpamrbHON
IeMOJIMHAMUKH TAKKEe N3Y4EHbI B IMHAMHKE CMe-
HBL. B 11€710M 10 OCHOBHBIM 11€XaM TaHTAJIOBOTO
MIPOM3BOJICTBA BBISBIICHBI CIIEIU(PHUYECKHE OCO-
o6ennoctu pearupoBanusi CCC Ha BO3meHCTBHUE
MPOU3BOACTBEHHBIX (DAKTOPOB, UTO CIIEIYET YUECTh
npu paspadoTke AU PepeHIIMPOBAHHBIX MPOPH-
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JIAKTUYECKUX MEPOIPUATHI C yU4ETOM KaKJI0To
1[€Xa U CTaKEBOM IPYIIIILL.
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THE MACRO-MICROSCOPIC PECULIARITIES
OF THE HUMAN URINARY BLADDER GLANDS

Huseynova G.

Human anatomy chair of the Azerbaijan Medical University, Baku

Actuality. In the literature have been many in-
vestigations about macro-microscopic anatomy
and structural features of the different cavity
organs glands [2,3,4], but there are few infor-
mation about urinary bladder glands and data
is not analysed statistically [6,7]. Information
about morphological peculiarities of the urinary
bladder glands in the solution of problem will
use as human normative criteria in the basic
(histology, pathological anatomy) and practical
(urology etc) medicine. The clinical importance
of the obtained data is defined that bladder glands
can be “anatomic base” of the developmental
adenomas (tendency to malignisation) and other
diseases [1,8,9,10].

Aim study - morphological peculiarities (quantity
parameters, age, individual and regional charac-
teristics) of the urinary bladder mucous mem-
brane glands at the different age of the postnatal
ontogenesis in the norm.

Material and methods. Macro-and microscopi-
cally analyzed total simples of the bladder wall,
received from 130 persons died of the casual
reasons (a trauma, an asphyxia, etc.) at the age
from the newborn to senile age. We have investi-
gated variants of the bladder glands form, features
of its aged depending changes in different sites
of body wall (proximal, medium, distal thirds).
Glands have been preliminary stained by the
solution 0,05 % methylene dark blue according
Sinelnicov’s method [5] and by hematoxylin and
eozin (H&E). The glands were investigated by the
binocular stereo microscope MBS-9.

Data analysis value are given as means + SE. Sta-
tistical analysis were performed using student’s
“t” test. Differences were considered significant
when P<0,05.

© GMN

Results and their discussion. After staining by
methylene dark blue the glands take a form dark
(black) well distinguishable anatomic formations,
against pink background of bladder mucouse
membrane. Under our data, glands in bladder
walls, settle down in the form of short faltering
quantities (from 5-8 glands), focused mainly in
a proximo-distal direction. They have roundish,
oval, ribbon forms (Fig. 1). The quantity of the
urinary bladder glands in the 1* maturity stage is
a lot than in the newborn.

Fig. 1. Initial portion (roundish forms) glands in
mucous membrane of the urinary bladder at the
woman of 17 years. A micropreparation. A distal
third of the urinary bladder.

1-diffuse limphoid tissue, 2-initial portion (round-
ish form) gland. Hematoxylin - eozin. X 450

As the general quantity of the urinary bladder
glands in the 1% maturity stage equal 205,4+9,5
and in the newborn 103,3+4,9 (Table). There
are many urinary bladder glands density in the
newborn or 1% maturity stage. The quantity of the
glands in cm? area of the urinary bladder in the
I** maturity stage = 5,5+0,5 and in the newborn
- 12,640,5. The glands distribution in different
parts of the urinary bladder mucous menbrane in
the postnatal ontogenesis is different.
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Table. The quantity of the glands in different parts of the urinary
bladder mucous membrane in the postnatal ontogenesis

Age n The parts of the urinary bladder, the quantity of the glands
Proximal part middle part distal part unbroken organ
Newborn 1 24,1+1,4 36,6+1,7 42.2+1,8 103,3+4,9
18-32 24-41 29-47 68-117
Infancy 12 28,8+1,7 39,442,1 46,8+1,8 115,0+5,4
22-39 28-49 34-52 80-134
. 32,6+1,6 42,1+1,6 52,4422 127,1£5,1
Early childhood 10 26-41 35.50 43-60 98-146
. 36,6+2,0 47,8+2,1 57,7+1,5 142,1+5,3
! childhood ! 27-47 38-54 49-64 107-160
. 39,6+2,0 52,242,1 62,4+1,7 154,2+5,2
Il childhood 1 29-49 38-59 52-69 118-170
full age 9 42,242,0 56,3+3,9 69,9+2,7 168,6+7,4
32-49 39-72 56-79 124-187
Young 9 48,8429 62,244 .4 74,2+4.9 185,4+8,7
34-59 42-79 45-87 118-222
I maturity 12 52,9+4,7 68,6+4,4 84,4+5.3 205,4+9,5
37-89 46-94 46-104 125-273
11 maturity 12 45,5+4,1 60,0+4,3 82,0+4,9 187,5+9,5
35-80 40-87 44-98 117-252
Elderly 12 40,0+3,8 56,7+3,9 80,0+4,8 176,7+9,6
23-65 29-72 35-88 89-222
old 1 36,0+2,3 50,0+4,6 73,2442 159,2+8,8
20-43 24-70 38-80 84-185

parameters have been given in the table in the form of n (the number
of the observations) X+Sx (+SE) and min-max (individual change)

The distribution of the glands density incm?in  nary bladder is 4,1+0,5 (2-7) and distal part

distal part is more than in proximal (fig.2,3). - 5,5+0,5 (3-8). This parameter for newborns
In the 1% maturity stage the quantity of the is 10,0+£0,4 (9-13) in proximal and 12,6+0,5
glands in cm? area in proximal part of the uri-  (9-14) in distal part.
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Fig. 2. The distribution of glands dencity in proxi- Fig. 3. The distribution of the glands density in
mal part of the urinary bladder in the postnatal  distal part of the urinary bladder in the postnatal
ontogenesis ontogenesis
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The gland has one or more initial portions. The 1*
efferent ducts starts from the initial portion. They
join and form main efferent duct. In 1* maturity
period they have one initial portion in 42,6%,
three initial portion - 17,1%, four initial portion
-13,5% of the glands (fig. 4).
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Fig. 4. The percentage quantity of the initial por-
tions of the urinary bladder glands in different
stages of the postnatal ontogenesis (unbroken
organ)

Under our data, the percentage quantity of glands
having different quantity in initial portions and
essentially changes with the age. Thus the great-
est variety of glands initial portions quantity, i.e.
glands with the most compound form typically
for 1% period of mature age when glands with
three initial portions compare 17,1% that is
significantly more than during all other periods.
The maintenance of glands with four and more
initial portions (the most compound form of the
organisation of individual gland) at this age,
under our data makes up 13,5% (from 8 to 17%
individually). At the same time, at newborn such
glands are only 2,7% (from 0 to 5), in the early
childhood - 3,0% (from O to 4) and at the senile
age, characterised, probably, by simplification
of the form of their glands in 1,9 times is less,
in comparison with 1% period of mature age. It
is necessary to notice that at people of 1% period
of mature age is minimum percentage quantity
of glands with one initial portion (42,6%) that
is essential less, in comparison newborn (in 2,1
times) and senile age (in 1,4 times).

© GMN

In the microtopography the quantity of the initial
portion of urinary bladder glands have got “prox-
imo — distal growth gradient”. Total quantity and
glands initial portions (three, four and more) in
the distal part are more than in proximal.

The quantity parameters of the urinary bladder
glands have individual variability. The bound-
ary of variation of the parameters of the urinary
bladder glands is rather wider in the maturity and
senile stages. Connected with biological activity
of the people in the definite degree, the quantity
of the glands does not change in comparison with
elderly period in old stage. In the 1% stage matu-
rity the parameters of the urinary bladder glands
in the women is different from men.

In this microscopic investigation very important
details of anatomic structure of the human urinary
bladder mucous glands according postnatal devel-
opment differences of quantity, age, form and also
regional variety, proximo-distal gradient as well
as other anatomic options were established.
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SUMMARY

THE MACRO-MICROSCOPIC PECU-
LIARITIES OF THE HUMAN URINARY
BLADDER GLANDS

Huseynova G.

Human anatomy chair of the Azerbaijan Medi-
cal University, Baku, Azerbaijan

We studied the glands of the 130 persons, vic-
tims from the casual reasons (a trauma, an as-
phyxia, etc.) from newborn to senile age; we in-
vestigated different variants of a bladder glands
forms, the changes in different parts of the or-
gans wall (proximal, average, distal thirds) from
the newborn period to senile age by the method
of macro-microsopy and morphometry on the
total preparations of urinary bladder. Glands pre-
liminary have been stained by a solution 0,05%
methylene dark blue with Sinelnicov’s method
and by hematoxilin and eozin. The glands were
investigated with the application of stereo bin-
ocular microscope MBS-9. Statistical data pro-
cessing included calculation of arithmetic-mean
values, their errors, confidential intervals (excel).
The view of the human urinary bladder glands in
the macro-microscopy investigation is different.
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The glands have roundish, oval, ribbon forms.
The form of the glands in the different parts of
human urinary bladder (proximal, middle and
distal) is difference. In the microtopography the
glands have been proximal-distal changes; the
quantity of glands increase from the proximal to
distal portion. The human urinary bladder have
many complex glands (the glands with 3, 4 and
more beginnings parts) to the quantity in the dis-
tal part.

Key words: urinary bladder, glands, macro-mi-
croscopic peculiarities.

PE3IOME

MAKPO-MUKPOCKOIIMYECKHE OCO-
BEHHOCTMU KEJIE3 MOYEBOTI'O ITY3bI-
PsA YEJIOBEKA

I'yceiinoBa I A.

A3epOatiosNcanckuLl MeOUYUHCKULLYHUBEPCUMeN, Ka-
@eopa anamomuu uenosexa, baxy, Azepoatioxcan

HccnenoBanbl TOTanbHbIE MpenapaThl CTEHKU
MoueBOro my3bips 130-u TpymoB - OT mepuoaa
HOBOPOXKAEHHOCTH JI0 CTAPUECKOro Bo3pacra, mo-
TUOIINX OT TPaBMBbI, aCUKCUH U Ap. Onpenensim
BapuaHTHl (OPMBI KeJle3 CIU3UCTOW MOYEBOTO
y3bIps, 0COOCHHOCTH UX U3MEHEHUH B pa3iny-
HBIX yYacTKaX CTEHKHU opraHa (IpoKcHMalbHasi,
CpeHsIs, AUCTAIbHAS TPETh) C yYETOM BO3pacTa.
XKenesbl npensapurenbHo okpamuBanuck 0,05%
PacTBOPOM METHIIEHOBOTO CHHETO MO METOIY
CHUHeNbHUKOBA, a TaK)KE€ TeMaTOKCHJIMHOM U
703uHOM. CratucTudeckass 00paboTKa JaHHBIX
BKJIIOYAJa cpefaHeapumMeTHueckoe 3HaYCHUE
(x SE), cpenneapudmMeTHUECKy O OMUOKY U J0-
BEPUTEIIbHBIN UHTEPBAIL

Maxkpo-MHUKPOCKOITNYECKHE UCCIIEIOBAHMUS BbIS-
BUJIM MHOT00Opa3ue aHaTOMUYECKOTO CTPOCHUS
KeJe3: y JKeJe3bl UIMEIOTCSl OJUH HIIM HECKOJIb-
KO Ha4aJbHBIX OTJEJIOB OKPYINIOW, OBOWUIHOM,
JEHTOBUJIHON M Opyrux ¢Gopm; Hauboibiiee
pa3HooOpa3ue BapHaHTOB (POpPMBI OOHAPYKEHO
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B 1-OM mepumoze 3pernoro Bo3pacTa, a UMEHHO,
MUHHAMAJIBHOE TPOLIEHTHOE COJCPIKaHHE JKele3
C OIHUM Ha4YaJIbHbIM OTACJIOM, YTO CYHICCTBCHHO
MEHbIIIE B CPABHEHHH KaK C HOBOPOXK/ICHHBIM, TaK
¥ CO CTap4ecKknuM Bo3pactoM. [IporieHtHOE conep-
KaHUC KEJIC3, UMCHOIIMNX HECKOJIBKO MHUITUAIb-
HBIX OTJIEJIOB, CYIIECTBEHHO U3MEHSETCS TI0 MEpe
YBEJIMYEHUs BO3pacTa. B IpOKCUMO-IUCTaIbHOM
HalpaBJICHUU CTCHKHW MOYCBOIO ITY3bIpA YBCIIU-
YUBACTCS TAKKE MPOIIEHTHOE COZICPIKAHNE JKEJIe3
Oonee crnoxHON (GopMbI (TpH, YeTbIpe U Ooree
MHUIINAJIbHBIX OTIIGJIOB).
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HOJAP I'OI'EBALIBUJIN

3aciayKeHHOMY
NesITEeNI0 HayK
U aKaJeMUuKy
AMH, Menmuko-
OMOJIOTHYE CKOM
U JKOJIOTHYeE-
CKOM akageMHu
I'py3uu, npo-
deccopy Homapy
Biagumuposuay
loreb6amBuin
UCTIOJHUIOCH
80 ser.

Pomuncs 2 arycra 1930 roga B TOmucu. B 1948
I. OKOHYMJI CPEAHIOIO HIKOJTY C 30J10TOH MEJIaJIbIO,
a B 1954 . ¢ otuuueM - je4eOHbI (hakyapTeT
TOummuccKoro rocy1apcTBEHHOT0 METULITHCKOTO
nHctutyTa. [Io pemenno Y4eHoro coBera uH-
CTUTYTa OCTaBJIEH B acIHMpaHType Ha Kadenpe
MUKpPOOHOJIOTUH.

ITo okoHyanuun acnupantypsl, B 1958-1963 r.r.
- accucteHT Kadenpsl Mmukpoouonornu ToOu-
JIMCCKOT'0 TOCYIapCTBEHHOTO MEIUIIMHCKOTO
uactutyta. C 1962 no 1996 roaer paboran B
HayuHo-uccnenoBaTenbCKOM HUHCTUTYTE TY-
Oepkysesa, re npouen NyTb 0T PyKOBOIUTEIS
AKCIEPUMEHTAJILHOTO OTAENICHUS 10 IUPEKTOpa
HNucTtutyra.

B 1995 . H. lNore6amBuim n3bpan 3aBeayto-
UM Kadenpoil UMMYHOJIOTUH U aJlJIEPrOJIOrMu
TOunucckoit MEOUIIMHCKOW aKaJeMHUH UM.
I1. Horanse, a ¢ 2005 . mo HacrosIee BpeMs
aBisieTcss npodeccopom Kapeapbl MUKPOOHO-
JIOTMU TOM aKaJeMHH.

B 1961 r. H. I'orebamBuin 3aiuTiiI KaHIaaT-
cKyto; B 1970 . - TOKTOPCKYIO IHCCEPTALMIO:
«'ucToxuMUYecKre 1 UMMYHOJIOTHYECKHE (pak-
TOPBI TEUEHUS TYOCPKYJIE3HOTO BOCIIATICHHSI; TI0
3aKJIIOUYEHHUIO YYeHOro coBeTa paboTta Oblia npu-
3HaHa JIy4IIel AUCCEPTALMEN T0/1a U PEKOMEH 10~
BaHa K MyOJIMKAIMU B BUJIE MOHOTpaduu.
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Ha navanpHOM JTane Hay4HOW AESITEIBHOCTH
H. TorebamBunu uccnenoBaid U yCTaHOBUI
3aKOHOMEpPHOCTH OakTepuodaruu mpH JTyde-
BOM Oosie3Hu. B nanbHeinem ydeHbll Hada
KpyImHOMacITaOHbIE MCCIIEJOBaHUS B 00IacTH
MMMYHOJIOTHH TyO€pKysie3a U BIEpBbIE ONHUCAI
XapaKTEePUCTUKY KIETOYHBIX CTPYKTYp, CO-
JiepKalluX aHTUTeHbl TyOepKyse3a, TUHAMUKY
UX pacupeneseHus; YCTaHOBUI KJIETOYHbIE
OCHOBBI 00pa30BaHUsl aHTUTEN U KJIETOYHBIE
TpaHc(opManuu, KOTOpble UMEIOT MECTO HE
TOJBKO B TMM(ATHUECKUX TKAHIX, HO U B TKAHU
JIETKUX. DTHU JaHHBIE JIETI B OCHOBY I'MIIOTE3bI
0 JIETKOM, KaK 00 MMMYHOKOMIIETEHTHOM Op-
raie. B pesynbraTe 1eneHanpaBleHHbIX HC-
ciaenoBanuii, H. T'oreGamBuim pazrpaHuuuI
pa3nuuHble (a3bl pa3BUTHUSA TyOEpKYJIE3HBIX
MHpEeKIU W TMpeNCcTaBUJ MOJTHOUECHHYIO
XapaKTepPUCTUKY UX UMMYHOJIOTHUYECKHX U
UMMYHO-MOP(OJOrHYECKUX U3MEHEHUH, YTO
3HAYUTEIbHO 000TaTUIO0 UMMYHOJIOTHIO TY-
oepkynesa. Upe3BbluaiiHO BaXKHBIMU OKA3aJIUCh
UCCIIeIOBaHMS, HAllpaBJICHHbIE HA U3yUYEHUE
0COOEHHOCTEH pa3BUTHUS Ay TOMMMYHHOTO IIPO-
1ecca Mo OTHOLIEHMIO K KoyutareHam | Tuma
npu TyOepKyiese, Icopuase, MapojgoOHTUTE U
JPYTUX [aTOJIOTUYECKUX Ipoleccax. ITU Tpy-
JIbl YYEHOTO M0 COBPEMEHHOM MMMYHOJOTHHU
¥ MH(EKIIMOHHOM NMATOJIOTHH, UMEIOT BaXKHOE
TEOPETUYECKOE U IPUKJIIAHOE 3HAUYECHHE, OIY-
OJIMKOBaHBI B pa3HbIX CTpaHaX, HUTUPYIOTCS B
HAyUYHBIX CTaThiX, MOHOrpadusx, ydeOHUKaxX
- KaK B Hallell cTpaHe, TaK U 3a pyoeKoM.

H. TorebamBuim - opranu3aTop M aKTHUBHBIN
YYaCTHUK MEXKIYHAapOIHBIX CHMIIO3UYMOB U
koHrpeccos. B 1991 r. no pewenuro [pesnanyma
Mex1yHapoaHOM accoUHaIuy MyJIbMOHOJIOTOB,
OH IIpOYes JIEKIMI0 yYaCTHUKaM KOHIpecca B
Bynanemnite o maToreHeTH4eCKOM, AHAarHOCTHYe-
CKOM ¥ TIPOTHOCTUYECKOM 3HAYCHU U N3MEHEHU I
B UMMYHHOW CHCTEME NpH Crenu(PUIeCKux U
HecnenupUIecKux 3a00JeBaHUSX JIETKUX U O
COOTBETCTBYIOILIEH 1I€JIEHANPaBICHHON UMMY-
HOTEpaIHH.
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B 1993 r. B Bapuiase, Hapsay ¢ BelyLIUMHU
YYCHBIMUA MUpA, IPUHST Y4acTHE B pa3padoTKe
MexayHapoIHON MporpaMMsbl o 60peOe C Ty-
oepkyne3om. B 1994 1. mog ero pykoBOACTBOM
pa3paboTaHa nporpamma 1o 6opsoe ¢ TyoepKy-
ne3oM B [ py3um.

H. ToreGamBumnu sBASETCS OCHOBOIOJIOX-
HUKOM MMMYHOJIOTUYECKHX HCCIeI0BaHUMN
B I'py3uu, B Teuenue 55 ner Bener neaa-
TOTUYECKYI0 M OONECTBEHHYIO pabory.
[Ton ero pykoBOJACTBOM MOATOTOBIEHBI 152
KaHJUJATCKUX U JOKTOPCKUX JAUCCEPTALUN;
SABIIsIETCA aBTOPOM 347-1 Hay4yHBIX CTaTel u
3-x MmoHorpaduii.

B 1983 r. H. I'ore6amBuin u30paH 4ieHOM
VYyeHoro coeTta mo uMMmyHosioruu npu Ilpe-
sunuyme AMH CCCP. [lo ero naunmnatuse
B 1984 1. cozgano OO6mecTBO HMMYHOJIOTOB
I'py3un, npe3ugeHToOM KOTOpOTo oH n3bpan. C
1997 1.0 2006 T.T. - SBIISIICA COIpEICENATENEM
Acconuany amieprojioroB ¥ UMMYHOJIOTOB-
KJIIMHUIUCTOB, a ¢ 2006 1. - [loueTHbIi npe3uieHT
9TOM ACCOLHALINH.

B 1994 r. H. TI'oreGamBuiu u30paH eHCTBU-
TEJIbHBIM 4YJIEHOM AKaJeMUHM MEJUIUHCKUX
Hayk ['py3un, uienom [Ipesnauyma Axkagemun u
PYKOBOAMTEIEM OTIEICHUS TEOPETUUECKUX HAYK,
B OTOM K€ TOAy - M30paH AeCTBUTEIBHBIM UJIe-
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HOM AKaJeMHUH MEIUKO-OMOIIOTHYECKUX HayK,
B 1995 1. - AkagemMuu 3KOJIOTMYECKHUX HaykK, B
1998 r. - [loueTHbIM "sieHOM MexTyHApOAHOM
acCOIMallii UMMYHOPEaOUITHTOJIOTOB.

3a ycnexu B Hay4HOH, Me1arorn4eckoil u oo-
niectBeHHo padore B 1991 r. H. [ore6amBunm
IPUCBOEHO 3BaHME 3aCIy)KEHHOI'O JesATeNs
Hayku [py3uu; 3a BKJIaJX B JI€NI0 YIPOUCHHS
mupa B 1989 r. HarpaxaeH 30J10TOM Meablo
Coserckoro ¢ponaa Mupa, B 1994 r. - menanbio
3a3sl DanackepTenu AccolUalud MeIUKO-
Hay4yHBIX o0mectB I'py3un, B 1999 r. - Opne-
HOM YECTH.

Hayunoe obmectso CHI, Coro3 amieproiaoro
U KiIuHu4eckux uMMmyHosors CHI, MexnayHa-
pOAHOE 00IIEeCTBO MO MMMYHOPEaOMIUTALINY,
I'py3uHCcKas accouuarysi aJuleprojaoroB U KJIMHU-
YECKUX UMMYHOJIOTOB, PEIKOJUIETHUS KYPHAJIOB
«AJNeproaorus  MIMMYHOJIOT U, “International
Journal of Immunorehabilitation”, komeru, apy-
3bs1 U MHOTOYUCIIEHHBIE YUEHUKHU MO3PABISAIOT
Honapa BrnagumupoBuya ¢ 100mIeiHoM 1atoi
U KEJIAI0T KPENKOro 3/10pOBbs, CYACTbs, HEUC-
CsIKa€MOM PHEPTUH U BOIUIOIIEHUS BCEX TBOpUE-
CKHX IJIAHOB U YCTPEMJIICHUIA.
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IIPUCOEIUHSAIOTCS K IT03PAaBICHUAM U KEIISIOT
I00HMJISIPY BCETO CaMOr0 HaWJIy4IIero.
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