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GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, VINITI Russian Academy of Sciences. The full text
content is available through EBSCO databases.
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LeJsIX MOAACPKKHA MEAUIIMHCKON HAYKHU M YIIy4dIlIeHUs 3ApaBooXpaHeHus. B xypHaie myOnukyorces
OpUTHHANIbHBIE HAyYHbIE CTaThU B 007aCTU MEIULIMHBI, OMONOrHH U QapMaluu, CTaTbi 0030pHOTO
XapakTepa, pelieH31H, HayqHble COOOIEH!US, HOBOCTH MEIUIIMHBI U 3PAaBOOXPAHEHUSI.

Kypunan wunaexcupyercas B MEDLINE, orpaxén B 6aze manaeix SCOPUS m BUHUTU PAH.
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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, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
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
ucrons3oBath AcadNusx, pasmep mpudra - 12. K pykornucu, HaneyaraHHOH Ha KOMIIBIOTEPE, TOJKEH
ob1Th ipuitosker CD co craTbeit.

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 noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3IOKEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOMHCSAM, IPEACTABISIEMBIM B OMOMETUITTHCKIE
JKYPHAIIBD), TIPUHATHIX MeXXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B KoHIEe Ka)10i OpUTHHAIBHON CTAaThbH MPHUBOANUTCS OuOIMorpaduyueckuil cCnucok. B cnmcok iure-
paTypbl BKIIIOUAIOTCS] BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKM B TeKcTe. CHHMCOK COCTaBISAETCS
B a(haBUTHOM TOps/IKE U HyMepyeTcsi. bubnmorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTa IOKYMEHTa. B crrcke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPWIUTHIECH 1 narnHuied. CChUIKM Ha UTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEepPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJNHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHWA HOMepa Teiae(OHOB M aJpeca HIIN UHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
W3aTEeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

IIpu Hapymiennn yka3aHHBIX PABUJI CTATHH He PACCMATPUBAIOTCS.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

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 CD 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. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

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 (including 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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National Scrining Centre, Tbilisi, Georgia

Early detection of cancer greatly increases the chances
for successful treatment. There are two major com-
ponents of early detection of cancer: education to
promote early diagnosis and screening. Detecting
cancer early remains the best strategy for reducing
cancer deaths [1]. The health policy makers should
develop specific programs to increase cancer aware-
ness and to detect cancer early [2].

Recognizing possible warning signs of cancer and tak-
ing prompt action leads to early diagnosis. Increased
awareness of possible warning signs of cancer, among
physicians, nurses and other health care providers as
well as among the general public, can have a great
impact on the disease. Some early signs of cancer
include lumps, sores that fail to heal, abnormal bleed-
ing, persistent indigestion, and chronic hoarseness.
Early diagnosis is particularly relevant for cancers of
the breast, cervix, mouth, larynx, colon and rectum,
and skin [2].

Screening refers to the use of simple tests across a
healthy population in order to identify individuals who
have disease, but do not yet have symptoms. Examples
include breast cancer screening using mammography
and cervical cancer screening using cytology screen-
ing methods, including Pap smears [2].

Considering WHO recommendations and other de-
veloping countries experience Georgian health policy
makers with collaboration international organizations
have gradually started to establish cancer screening
programs namely: the partnership between the Health
and Social Affairs Department (HSAD) under the
Municipality of Tbilisi and UNFPA Georgia for Re-
productive Tract (RT) cancers prevention and early
detection has been launched in 2006 in Thbilisi; Based
on the analyses of the data and accumulated experi-
ence, at the beginning of 2008, the project has been
redesigned to focus on breast and cervical cancer
screening for the targeted population in Tbilisi and the
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National Screening Centre (NSC) has been selected
to implement this project. This project is an important
intervention to make the quality RH services more ac-
cessible for the population and runs under patronage
of the First Lady of Georgia.

This innovative project is one of the first of its kind
among the countries of Eastern Europe and Central
Asia that aims to increase the detection of reproduc-
tive system cancers at early stages, in order to reduce
the early mortality of women caused by these diseases;
the project aims to achieve this through ensuring eq-
uitable access for the women of the target ages to the
breast and cervical cancers screening services and at
the same time to maintain high standards of the pro-
gramme management, service delivery, monitoring
& evaluation and accountability.

The remarkable achievements of the project, con-
tributing to the reduction of women’s morbidity and
mortality, made the federal government decide to
replicate the project at the national level in 2009 — in
2010 the breast cancer screening programme has been
launched in four regions of Georgia; starting from
June 2011 the cancer screening programme in full
scope (breast, cervical, colorectal cancer screening
and prostate cancer risk management) is available
for all population of Georgia through the national
programme under the National Centre for Diseases
Control and Public Health NCDC&PH (MoLHSA)
which is also implemented by NCS.

National capacity building for Breast and Cervical
Cancer Screening Programme planning and imple-
mentation

National capacity building to strengthen strategic
planning, clinical management, implementation and
quality assurance of the breast and cervical cancer
screening programme has been one of the priorities
for UNFPA; in this regard several significant activities
were undertaken during the reporting period:



1. Responding to the need identified by national
partners on developing strategic recommendations on
planning and implementation of the national screen-
ing programme in Georgia, UNFPA engaged leading
European technical institutions and experts to develop
national capacities in this direction.

In partnership with the European Cervical Cancer
Association (ECCA), as a leading partner in this initia-
tive a Strategic Planning Meeting for the Implementa-
tion of Cancer Screening in Georgia was organised on
October 10 and 11 at NCDC, which was attended by
the management and technical staff of NCDC, NSC
and MoLHSA. Professor Marek Spaczynski, founder
and the Director of Polish Breast and Cervical Screen-
ing programme was invited as a guest speaker to
share the experience of Poland, as a country, which in
many aspects resembles the situation in Georgia. The
meeting provided the forum for assessing the current
status of the health system, reviewing and refining the
cancer screening and prevention control objectives.
The key aspects of the Report and Recommendations
for Cancer Screening in Georgia have been agreed and
the first draft of the Report has been developed, which
will be further discussed with NCDC/MoLHSA and
finalized accordingly.

2. Two gynaecologists- colposcopists from the Na-
tional Screening Centre participated in two weeks
training in UK organized by the European Federation
of Colposcopy and Cervical Pathology. The training
contributed to improved theoretical knowledge and
practical skills in colposcopy. UNFPA supported and
funded travel expenses of trainees.

3. UNPFA followed up the last year activity on qual-
ity assurance measures of Pap test cytology diagnosis
supported in partnership with the European Cervical
Cancer Association and the Union for International
Cancer Control (UICC); in particular, an independent
external evaluation of cervical cytology was con-
ducted in 2010 in two quality-controlled laboratories
serving the population-based screening programmes
in Reggio Emilia and Viareggio, Italy. This indepen-
dent evaluation was undertaken to review the work of
the Thilisi cytopathology laboratories serving Tbilisi
Screening Programme and to identify the specific
skills that needed to be improved.

Based on this evaluation instructional programmes
were designed for two cytopathologists heading the
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labs in Thbilisi and training sessions were organised for
them in Reggio Emilia laboratory. This programme was
designed to address the specific problems identified in
the evaluation and to provide the local cytopathologists
with a better knowledge of the operation of a Western
European quality-controlled laboratory.

The training in Italy was followed by a Gynaecology
Cytopathology Workshop in Tbilisi on 8-14 Sep-
tember, 2011 conducted by three experts from Italy
(supported by UICC): Prof Cesare Gentilli, Chief
Consultant of Pathology; Prof Luigi Di Bonito, Pro-
fessor of Anatomic Pathology and Cytopathology and
Ms Clara Bosco, Director of Education for Diagnostic
Services and Technical Coordinator for Pathology
Services; 15 cytopatologists from the laboratories of
Thilisi and regional centres of Georgia involved in
the Georgian Cervical Screening Programme were
trained at this workshop.

This workshop succeeded in achieving the following
results:

a. Disseminate the knowledge from the Italian training
to a wider audience of cytopathologists who would
participate in the expansion of the cervical screening
programme in Georgia;

b. Establish the reputation of the two Tbilisi cyto-
pathologists as the cytopathology leads in the country
so they would be better positioned to lead the ongo-
ing training that will be required as the programme
expands;

c. Refine and validate the format of the workshop
and the training materials so they would better serve
as the model for further workshops to be held in the
country.

It is planned to repeat the independent review of
cytology to verify and measure the progress that had
been achieved.

4. The project partnered with the National profes-
sional association Georgian Society of Gynaecologi-
cal Oncology (GSGO) and contributed to the Batumi
International Cervical Pathology Conference held on
June 24-26 in Batumi Georgia organized by this as-
sociation. In particular, through UNFPA support 15
gynaecologists from Tbilisi and regions of Georgia
involved in the cervical cancer screening programme
have improved their knowledge and skills through
attending the conference and the EFC Colposcopy
Course conducted by EFC experts.
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5. To improve quality of clinical services of breast can-
cer screening program and to develop quality assur-
ance instrument the partnership has been established
with Dutch National Experts and Training Centre for
Breast Cancer Screening LRCB, Netherlands. The
objective of this partnership is to assess the accuracy
of mammographic screening and diagnoses in Georgia
compared to established standards in use in Western
Europe and establish quality assurance mechanisms
of the national Breast Cancer Screening Program.

Under this collaboration three hundred and fifty mam-
mograms taken during the six-month period from 1
November 2010 to 30 April 2011 were randomly and
proportionally selected (stratified by abnormality)
from the Georgian screening program archives held
at the Georgian National Screening Center (GNSC),
the Tatishvili Medical Center (TMC) and Thbilisi
Cancer Center (TCC). Mammograms were stripped of
patient identifiers and sent together with the relevant
clinical information (sample number, age and clini-
cal history, but blinded to the original results) to the
Dutch National Experts and Training Centre for Breast
Cancer Screening (LRCB), where the mammograms
were double red. The consensus result will then be
correlated with the original results from Georgia. The
initial phase of this study will be completed by the
end of January 2012 and results will be reviewed by
Georgian colleagues.

Anticipated outcomes of this study are the follow-
ing:

- This study will provide an independent assessment
of the accuracy of mammography as conducted in
Georgia. These data will be used to identify areas
where improvements are required and they will form
a current baseline from which to measure progress;
- Itis recognised that the number of negative mammo-
grams is insufficient to provide a statistically signifi-
cant estimate for the false negative rate of Georgian
mammography. However, this study will indicate
whether a larger study to establish this parameter
should be undertaken;

- Depending on the outcomes of this study, the results
could be incorporated into an article and submitted for
publication should all participants agree to do this.

6.1In 2011 an additional European technical institution
has been involved in the project on the initiative of
the National Screening Centre — the European School
of Oncology (ESO). ESO has outlined 3-5 years plan
of activities in Georgia in coordination with UNFPA/
© GMN

Georgia to complement already planned and ongoing
capacity development interventions.

ESO experts conducted the first workshop in Georgia
on 13-14 December 2011 - two days theoretical and
practical training for radiologists and radiographers on
breast cancer screening was held at the Tbilisi State
Medical University facilities. This training for 35 lo-
cal professionals from Tbilisi and regions of Georgia
was co-supported by European School of Oncology
(ESO) and UNFPA/Georgia. It was conducted by
ESO experts Dr. Rosselli and Dr. Ambrogetti. After
theoretical sessions on different topics of special
interest for screening radiologists, large amount of
time was devoted to showing clinical cases of spe-
cific interest, in order to show the main criteria for
differentiating benign from malignant breast lesions and
to improve the criteria for recall. The on-the-job training
for 20 radiographers was conducted at the M. Kachinski
branch of the National Screening Centre. According to
observations of ESO experts further training of radiolo-
gists and radiographers is needed in sterotaxic biopsy.
In addition, the experts outlined necessity of involving
the medical physicist in the mammography screening
program on permanent basis, who will follow radiation
safety according to international standards.

The National Screening Center and ESO agreed to
continue the cooperation between ESO and the Geor-
gian Screening Programme with the support of the
Georgian Ministry of Health, Municipality of Tbilisi,
UNFPA, Italian Embassy in Georgia, with the aim of
contributing to quality assurance of national breast
cancer screening programme.

For this purpose the parties agreed on following:

- To establish a multidisciplinary National Reference
Centre (NRC) at the National Screening Center in
Thilisi consisting of professionals of each specialty
- epidemiologist, radiologist, radiographer, medical
physicist or engineer and pathologist;

- To develop a training educational programme, with
the advice of ESO, for the NRC specialists who will
be committed to spread the professional skills to the
other units operating in the national breast cancer
screening programme of Georgia.

ESO plans for 2012 include:

- Training of the Medical Physicist or engineer for 2-4
weeks in Europe (probably Nijmegen NL);

- Training of a pathologist for 2-4 weeks in an Euro-
pean Institution;



- Training of the radiologists in Tbilisi for initiating the
stereotaxic examinations and the use of core-biopsies
under ultrasound guide, by sending a visiting profes-
sor in Thilisi for 1 week;
- Review of data collection modalities for epidemio-
logical evaluation of the national programme, through
sending a visiting professor in Tbilisi for 1 week;
-Organization of a pathology workshop and a second na-
tional radiology workshop in September/October 2012.

7. The project supported increased involvement of
the Primary Health Care providers in the screening
programme. For this purposes the traditional seminars
for PHC providers were conducted In December
2011 in Gori. The objectives of workshop were the
following:

- To Provide detailed information to doctors about the
importance of primary care involvement in breast and
cervical cancer screening program

- To involve primary care physicians in educating
general population about breast and cervical cancer
programs.

Both the basic clinical and the managerial aspects of
breast and cervical cancer screening programmes were
presented during the seminars. A special manual on
breast and cervical cancer screening for PHC providers
“Main aspects of breast and cervical cancer prevention
and screening; Guidelines for primary care doctors”
developed through UNFPA support, were distributed
among participants of the workshops; In total 50 primary
care providers benefited from the workshops.

8. UNFPA further supported strengthening of screen-
ing programme implementing partners’ capacities
to manage the programme — in this conjunction two
workshops on Screening Programme Management
Quality Assurance for the managers and lead pro-
fessionals from all implementing partners involved
in the project in Tbilisi and regions were supported
(05.06.11 and 17.11.2011).

9. Understanding the importance of developing a
modern and well organized cancer registry in the
country for monitoring the morbidity and mortality
caused by cancer diseases, UNFPA in partnership with
ECCA supported NCDC in this effort through organiz-
ing a study visit of two leading NCDC professionals
to Comprehensive Cancer Centre in the Netherlands
on December 7-9, 2011. Georgian professionals had
an opportunity to get familiar with the Data collec-
tion system by the Cancer Registry (CR); the data
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quality monitoring and evaluation and classification
system for CR. As a result a set of recommendations
was developed to be considered in developing the
Georgian Cancer Registry model. These recommenda-
tions were presented and discussed at the strategic
meeting organized by NCDC on 16 December 2011
with participation of all local and international
stakeholders.

Population behavior change communication cam-
paign

Through UNFPA support National Screening Cen-
tre has been rebranded through involvement of the
creative designer: new logo, new templates of IEC
materials were prepared; the design and structure of
the NSC website (www.gnsc.ge) was changed accord-
ing to the new “style” to make it more clinet-friendly.
Rebranded NSC and the Screening Programme in
whole are more visible and recognizable among the
general population, which will indeed contribute to
increased utilization of services.

The following activities were accomplished within
the reporting period in this regard:

- Anew PSA was created on cancer screening program
and telecasted free of charge regularly on Public TV
free of charge;

- UNFPA supported TV PSA telecasting on the most
popular commercial TV channels covering whole
territory of Georgia (for three months period — Sep-
tember-December 2011);

- Special banners with the information about the
screening programme were placed on public buses,
metro stations and in the metro train carriages from
September 1, 2011 for 3 months period;

- Flash banners with information about screening
programme were posted on popular public and medi-
cal websites;

- Twenty thousand copies of brochures on cancer
early detection and about benefits of breast and cer-
vical cancer screening programme were printed and
distributed among the women who were screened
and among Tbilisi population. In addition, twenty
thousand copies of breast self-examination and twenty
thousand special advertisement flyers were printed
and distributed.

Breast, Cervical, Prostate and Colon cancer screen-
ing and early diagnostic services provided within the
reporting period

The purpose of the screening programme is to maximise
early detection of Breast, Cervical, Prostate and Colon
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cancer among the target population and to decrease
morbidity and mortality caused by these diseases.

During January-December 2011:

- total of 13,912 women aged 40-70, residing in
Thilisi and its surroundings were screened for breast
cancer,

- total of 14,372 women aged 25-60, residing in
Thilisi and its surroundings were screened for cervi-
cal cancer,

- 3,784 men aged 45-70 were screened for prostate
cancer, and

- 1,368 clients — both women and men aged 50-70
were screened for colon cancer (Table 1).

Table 1. Number of Breast, Cervical, Prostate and Colon cancer screening cases, 2011

Screening Program Component Number Percent
Breast Cancer (mammography) 13,912 100%
National Screening Center (NSC) 11,487 82.6%
Tatishvili Medical Center (TMC) 1,295 9.3%
Thilisi Cancer Center (TCC) 1,025 7.4%
Gudushauri Medical Center (GMC) 51 0.4%
Thilisi Balneology Resort 54 0.4%
Cervical Cancer (PAP Test) 14,372 100%
National Screening Center (NSC) 11,877 82.6%
Tatishvili Medical Center (TMC) 1,197 8.3%
Tbilisi Cancer Center (TCC) 1,239 8.6%
Thbilisi Balneology Resort 59 0.4%
Prostate Cancer (PSA) 3,784 100%
National Screening Center (NSC) 3,136 82.9%
Tatishvili Medical Center (TMC) 400 10.6%
Thilisi Cancer Center (TCC) 125 3.3%
Express-Diagnostics 82 2.2%
Thbilisi Balneology Resort 41 1.1%
Colorectal Cancer (FOBT) 1,368 100%
National Screening Center (NSC) 1,219 89.1%
Tatishvili Medical Center (TMC) 64 4.7%
Thilisi Cancer Center (TCC) 37 2.7%
Thilisi Balneology Resort 8 0.6%

More than 82 % of'the cases screened in each direction
were conducted at the National Screening Centre, the
rest were done by the sub-contracted medical institu-
tions at their diagnostic facilities.

Recall rate for further deeper investigations that were
performed during the reporting period is distributed as

follows: 28% and 3.3% of women screened for breast
cancer, had performed the ultrasound and cytology
investigations respectively (Table 2); 15% and 1.75%
of women screened for cervical cancer had performed
colposcopy investigations and biopsies respectively
(Table 3); and 4% of subjects screened for colon
cancer had performed colonoscopy.

Table 2. Breast cancer screening: total number and percentage of performed investigations, 2011

Mammography Ultrasound Cytology
National Screening Center (NSC) 11,487 3,671 (32%) 453 (3.9%)
Tatishvili Medical Center (TMC) 1,295 153 (12%) 11 (1.1%)
Tbilisi Cancer Center (TCC) 1,025 116 (11%) 2 (0.2%)
Gudushauri Medical Center (GMC) 0 0
Thilisi Balneology Resort 6 (11%) 0
Total 13,912 3,946 (28%) 466 (3.3%)
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Table 3. Cervical cancer screening: total number and percentage of performed investigations, 2011

PAP Smear Colposcopy Biopsy
National Screening Center (NSC) 11,877 2,024 (17%) 252 (2.1%)
Tatishvili Medical Center (TMC) 1,197 50 (4%) 0
Thilisi Cancer Center (TCC) 1,239 86 (7%) 0
Thilisi Balneology Resort 59 0 0
Total 14,372 2,160 (15%) 252 (1.75%)

Table 4. Colon cancer screening:

total number and percentage of performed investigations, 2011

FOBT test Colonoscopy
National Screening Center (NSC) 1,219 49 (4%)
Tatishvili Medical Center (TMC) 64 0
Tbilisi Cancer Center (TCC) 37 5 (13.5%)
Thilisi Balneology Resort 8 0
Total 1,368 54 (4%)

The second round for the Breast Cancer screening has
already started in 2010. This year 2,153 women out of
the totally screened 13,912 ones were admitted for breast
cancer screening Round-2, which is ~25% of the source
female population screened during the year of 2009 and
51% of female population screened within 2009 that
were reached by NSC and invited by phone.

In May 2011 the second round for the Cervical Cancer
screening has started. Since then 718 women were
admitted for cervical screening Round-2, which com-

prises ~17% of the source female population that were
screened through May to December 2008 and ~34%
of female population screened within same period that
were reached by NSC and invited by phone.

Out of 466 women with breast cytological inves-
tigation results, 88 (19%) were detected to have a
malignant breast cancer, 28 (6%) were suspicious for
malignancy, 47 (10%) atypical /undifferentiated, 253
(54%) benign cases and 50 (10%) were considered as
non adequate specimen for the test (Table 5).

Table 5. Cytological results of the Breast Cancer Screening, 2011

Cytology Result N %
Non-adequate 50 10.7%
Benign 253 54.3%
Atypical/Undifferentiated 47 10.1%
Suspicious for Malignancy 28 6.0%
Malignant 88 18.9%
Total 466 100,00%

630 women from Breast Screening program in
Tbilisi suspected for cancer were referred by the
assessment team including radiologist, pat/cytolo-

gist and breast surgeon to the specialized medical
facilities for further examinations and treatment
(Table 6).

Table 6. Referral from the National Screening Program for Specialized Breast cancer care, 2011

Facility Number of patients referred % out of total (N=13,912)
National Screening Center (NSC) 463 4%
Tatishvili Medical Center (TMC) 31 2.4%
Tbilisi Cancer Center (TCC) 136 13.3%
Total 630 4.5%
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The follow-up information for every patient regarding
the outcomes of their treatment is being collected and
will be available by end of the March 2012. According to
preliminary results during first 6 months of 2011 78% of
breast cancer cases were detected at the stages [-1I within
the frames of the screening program (Fig.).
80
70
60
50+

@ Stage I-lI
O Stage llI-IV

2007 2011
Fig. Breast Cancer Stages (Preliminary, Jan-June, 2011)

Out of the 14,372 PAP tests conducted in 2011,
90.5% of tests were evaluated to be normal ones; the
rest 1,369 tests (9.5%) were evaluated as abnormal,
with the results distributed as follows: 808 (59%)
were Atypical Cells of Undetermined Significance
(ASCUS), 116 (8.47%) were Atypical Squamous
Cell — cannot exclude HSIL (ASC-H), 272 (19.9%)
were Low-grade Squamous Intraepithelial Lesion
(LSIL), 159 (11.6%) were High-grade Squamous
Intraepithelial Lesion (HSIL), 7 (0.51%) were
Atypical Glandular cells of Uncertain Significance
or Atypical Glandular Cells (AGUS/AGC) and 7
(0.51%) results were classified as Carcinoma (Table
7). Women with abnormal PAP-test result were
given a recommendation to repeat PAP testing in
6-12 months.

Table 7. Cytological Results of PAP smears, 2011

(1)
Atypical PAP Test Number Distribution (%) of_abnor- ( g)r)nz:)tl)lzotl;)I::li;:yPierils:(;ts
mal PAP Results (N=1,369) (N=14,372)
ASCUS 808 59.02% 5.62%
ASC-H 116 8.47% 0.81%
LSIL 272 19.87% 1.89%
HSIL 159 11.61% 1.11%
AGUS/AGC 7 0.51% 0.05%
Carcinoma 7 0.51% 0.05%
Total 1369 100.00% 9.53%

The National Screening Program performs colpos-
copy investigations for two indications: abnormal
PAP test result and recommendation by gynaecolo-
gist. In 2011, 1197 females with abnormal PAP
test had colposcopy investigation done and among
those, 33.2% were found to have normal histology,

20.6% showed un-satisfactory colposcopy, 35.5%
CIN1, 8.9% were CIN2,3 and 1.5% had Invasive
Cancer based on the colposcopy investigation.
Detailed analysis of the colposcopy investigation
results by the atypical PAP test is shown in Table
8.1.

Table 8.1. Colposcopy investigation Results among women with abnormal PAP test, 2011

Histology/ Norm Not Satisfacto- CIN1 CIN2,3 Invasive Cancer

Colposcopy ry Colposcopy

Diagnosis n % n % n % n % n %

ASCUS 310 42.8 146 20.1 254 35.0 15 2.1 0 0.0

(n=725)

A§C_H 16 16.5 38 39.2 29 29.9 9 9.3 5 5.2

(n=97)

LSIL

(n=239) 69 28.9 37 15.5 128 53.6 5 2.1 0 0.0

A(_}US/AGS 1 20.0 3 60.0 1 20.0 0 0.0 0 0.0

(n=5)

HSIL

(n=130) 2 1.5 22 16.9 17 13.1 77 59.2 12 9.2

Carcinoma 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0

(n=1)

Total (n=1197) 398 332 246 20.6 429 35.8 106 8.9 18 1.5
© GMN 13



Colposcopy investigation results of women with
normal PAP test showed that, 34% were normal by
colposcopy as well, 18% had a polyp, 12.4% had un-
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satisfactory colposcopy, 33.8% had CIN1, 1.3% were
CIN2,3 and 0.1% had Invasive Cancer based on their
colposcopy findings (Table 8.2).

Table 8.2. Colposcopy investigation Results among women with Normal PAP test, 2011

Not i
Histology/ Norm Polyp Satisfactory CIN1 CIN2,3 Igvaswe
Colposcopy Colposcopy aneer
Di .
iagnosis N 9% N % n o, n % n % n %
N(irmal Pap test 338 | 34.1 | 182 | 18.3 | 123 12.4 335 33.8 13 1.3 1 0.1
(n=992)

Patients with CIN 2, 3 or suspicion for invasive
cancer are given a recommendation to refer to the
specialized facilities for an adequate treatment. In
2011, 41 women with a suspicion on cervical cancer
were given such recommendation. Within National
Screening Canter 96 excision and 5 ablation treatment
have been conducted.

The histological-pathologic biopsy results revealed 33
cases of CIN1, 34 cases of CIN2, 21 cases of CIN3,
6 cases of CIN3-CIS, 1 case of Invasive Cancer and
1 case of vaginal neoplasia — VAINI.

Out of 3,784 PSA conducted males, 292 (7.7%) tested
positive and all of them were given a recommendation
to refer to the specialized clinic.

Out of 1,368 FOBT conducted subjects 54 (4%) tested
positive, all of them were conducted colonoscopy and
referred to the specialized clinic.

Ambulatory surgery

168 patients underwent surgical operations and manipu-
lations for precancerous conditions during the reporting
period at the national screening center (Table 9).

Table 9. Ambulatory care (surgery), 2011

Manipul.ati(.)n with local anaesthesia 23
cyst aspiration

Sectoral resection with local anaesthesia 107
Bilateral Sect oral resection 71
with local anaesthesia

Resection of cancerous skin lesion 38
with local anaesthesia

Ablation 1
LEEP 73
Total 263

Implementation of cancer screening programs is of
great medical and social importance. Cancer screen-
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ing, using simple tests that can cover the general
population, and also promotes the early diagnosis of
cancer and its treatment in a timely manner, increasing
life expectancy and reduce mortality.
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SUMMARY

CANCER SCREENING PROGRAM IN GEOR-
GIA (RESULTS OF 2011)

Gvamichava R., Lomtadze N., Alibegashvili T.,
Charkviani T., Beruchashvili T., Jugeli L.

National Scrining Centre, Thilisi, Georgia

This paper reviews and summarizes the results and
epidemiological data of 2011 Cancer Screening Pro-
gram in Georgia. The first paragraph of paper under-
lines main results of capacity building of the program
and its implementation. The second paragraph is
focused on activities conducted within the program
on population behaviour change and communication
campaign and the final paragraph analyses the data
of epidemiological results collected during year 2011
of breast, cervical, prostate and colorectal cancer
screening, reviews and summarizes. Implementation
of cancer screening programs is of great medical and
social importance. Cancer screening, using simple
tests that can cover the general population, and also
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promotes the early diagnosis of cancer and its treat-
ment in a timely manner, increasing life expectancy
and reduce mortality.

Keywords: cancer, epidemiology, Georgia (Caucasus).
PE3IOME

IMPOTPAMMA CKPUHHMHIA PAKA B T'PY-
3UH (MUTOTH 2011 1)

I'samuuasa P.P., JlomTanze H.H., AnubGeramBu-
au T./{x., Yapkeuanu T./1., bepyyamsunau T.I,
Hdaxyreau JLE.

Hayuonanvuwiti yenmp cxpununea, Tounucu, 1 py3us

B crarbe aHanM3upyrOTCS U 0000IIIA0TCS ATTHIEMHUO-
JIOTMYECKUE JAHHBIC IIPOrpaMMbl CKPUHUHIA PAKa B
I'py3un B 2011 rony. IlomuepkHyThl OCHOBHEIE pe-
3yJBTAThl CO3J[aHUS TIPOTPAMMBI U €€ peau3alluu.
OnucaHbl MepoNpHUATHs, MPOBOJUMBIE B paMKax
nporpaMmbl 110 U3MEHCHUIO MMOBEACHHA HACCJICHUA
U KOMMYHHMKAallUOHHOW KaMIIaHWH, TPOAHAIU3UPO-
BaHbl JAHHBIC SMUACMHUOJIOTMYCCKUX PE3YyJIbTAaTOB,
MIOJIYYEHHBIX IIPY CKPUHUHIE paka MIEHKH MarKH,
MOJIOYHOM KeJIe€3bl, MPEICTATENbHON KEJNe3bl U TOJ-
CTOTO KUIIICYHHKA.

[To 3akmoueHHIO ABTOPOB, peajH3alusi MPOrpam-
MBI CKPHHMHTA paKa HMeeT OONbIIoe METUKO-
COLMANIbHOE 3HAYCHHUE, MOCKOJIBKY MpPU 3TOM HC-
MOJIB3YIOTCSI JIETKOJOCTYITHBIE IPOCTHIE TECTHI, 1103~
BOJISIIOIIME OXBATUTH INUPOKUE CIIOM HACEJICHUS,
CIOCOOCTBYIOIIIE paHHEH JIMAarHOCTHKE paka H,
COOTBETCTBEHHO, CBOCBPEMECHHOMY JICUCHUIO, yBE-

JTUYCHUIO POIOJIKUTEIIBHOCTH KU3HU U CHIYKCHUIO
YPOBHSI CMEPTHOCTH.
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MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OCOBEHHOCTH METABOJIMYECKOT'O CUHJIPOMA Y HEAJIKOT OJIbHON
’KMPOBOW FOJIE3HU MEYEHHU Y )KEHIIMH B TEPUOJ MEHOITAY3bI

Antenasa H.A., AutenaBa A.B., lonraaze M.B., Oxym:xkaBa M.B., Ilauxopus K.3., l'oronaypu M.HU.

Tounucckuil 20cy0apcmeernblil MEOUYUHCKULL YHUGEPCUMEM, Oenapmamenm Gapmakoniocuu
u ghapmaxomepanuu, denapmamenm meouyuHckou gapmaronozuu, I py3us

Menomnay3aiabHbIH MeTa00INYEeCKUNH CHUHIPOM
(MMC) - 5TO COBOKYITHOCTh META0OIMYECKIX HAPY-
IIeHUH, BOSHUKAIOIIUX C HACTYIUIEHHEM MEHOTIAy3bl
W BKJIIOYAIOMIMX OBICTPYIO MPUOAaBKY Macchl Teia
¢ popmupoBanneM abAOMHHAJIBHOTO OXKUPEHUSI,
WHCYJIUHOPE3UCTEHTHOCTH U nucaunuaemMun [3].
MMC npezacrapisieT co00# MPeICTaJUI0 CaxapHOro
muabeta (CJ1) 2 Tuma u 0OTIn9aeTcs OT MOCIEIHErO OT-
CYTCTBHEM CTaOUIHHOMN IMIIEPTIINKEMHUH, TTOCKOJIBKY
WHCYIUHOPE3UCTEHTHOCTD B 3TOM CTaIUH €Ie MOJKET
MIPeoIoNieBaThCs 3a CYET TUIepUHCYIMHeMUU. KoMm-
MMOHEHTaMU METa0O0JIMYECKOT0 CHHIpOMa SBIISIOTCS
nHcynuHopesucteHTHocTh (MP), nucnunonporen-
HEMMUSl, TUIIEPAKTUBHOCTh CUMIIATUYECKON HEPBHOM
CHCTEMBI, BCE OHH B3aIMOOOYCIIOBIICHBI M KayK/IbIH 13
HUX HEN30EXKHO CBA3aH C U30BITKOM a0IOMUHAIBHOTO
U BHcIHepansHOoro xupa [1,20,24]. imerHO Ha 3TOM
OCHOBaHUHU a0JJOMUHAIIBHOE OXHPEHHE CUUTACTCS
KJTFOUEBBIM MTPU3HAKOM METa0O0INYEeCKOTO CHHIpOMa
[31,33,34]. MeTaboau4eCKUil CUHIPOM SIBJISCTCS
OJIHMM M3 BeIylmuX (aKkTOpOB pUCKA pa3BUTHUS
CEp/IEYHO-COCYIUCTHIX 3a00JIeBaHUM, HAPYIICHHI
YIJIEBOAHOTO W JIMIIMTHOTO OOMEHa, a TaKkke MaTo-
JIOTUW TenaTro-OnInapHON CHUCTEMBI, B YaCTHOCTH,
HEAJIKOTOJIbHOW KUPOBOH NUCTPOPHHU MEUCHHU
[6,16,18,22,23]. B pazsutuu MMC HeManoBaXHYIO
POJIb UTPAIOT KaK BHEIIHUE, TaK U BHYTPEHHHE (ak-
TOPBI, B IEPBYIO 04Yepeib, ASHUIIT TOJOBBIX TOPMO-
HOB — 3CTPOTE€HOB W IporecrepoHa. B Hapymenuu
OanaHca MOJOBBIX TOPMOHOB HEMAaJIOBaXKHAsI POJIb,
KaK M3BECTHO, MPUHAICKUT nedeHu. [Tomoseie
TOPMOHBI OMPEENAIOT XapaKkTep pacupenesieHus
KUPOBOM TKaHM: 3CTPOTEHBI U MPOTECTEPOH BIIUA-
10T Ha JIOKAJIM3AIHIO KHpa B SATOIUYHO-OCAPEHHOM
obmactu (THHOMIHBIA THUIM), aHAPOTEHBI OTBEYAIOT
3a aHIAPOUTHBIN TUI OKUPEHUS C a0JOMUHAIHLHOMN
nokanuzanuen xupa. [6,21,33,35]. [lpu MMC nedu-
LIUT TTOJIOBBIX TOPMOHOB BEJET K CHUKEHUIO YPOBHS
100YIIMHA, CBS3BIBAIOIIETO MTOJIOBBIE CTEPOU/IbI, YTO
CIIOCOOCTBYET YBEITMUCHHUIO COIEPIKAHMUS CBOOOTHBIX
AHJIPOTCHOB B KPOBOTOKE, KOTOPBIE CaMH 10 cebe MO-
T'YT CHHDKATh XOJIECTEPUH JHUIOMPOTEUI0B BHICOKOM
mwiotHocT (JITIBIT) u BBI3BIBaTHE MHCYIMHOPE3UC-
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TEHTHOCTb, TUTIEPUHCYTMHEMHIO M aHIPOUIHOE Pac-
npesieieHue xxupa. B nepron MeHonayssl B IEpBYIO
ouepeb CHIKACTCS KOHIICHTpalus dcTpanuona [17],
UMEET MECTO CHWKEHHUE | nporectepona. Jledunur
acTpaanoia o0yciaaBiuBaeT nporpeccuponanue NP,
CHI)KEHUE YPOBHSI COMATOTPOTIMHA M aKTHBHOCTH
aJPEHOPELENTOPOB AAUIIOUTOB, YTO YMEHBIIACT
MOOHITH3AIIHIO JKUpa 13 Jerno. Jeduuur sacTporeHoB
CONPOBOXK/JIACTCS CHHKCHHEM YPOBHS JICNITHHA,
YTHETAIOUIETO MIIOKOHEOTeHE3 B [IEUSHH, TPAHCTIOPT
[JTFOKO3BI B aJIMTIOIUTHI, KOTOPBIE PETYIUPYIOT CHH-
TE€3 UHCYJIMHOBBIX PELENTOPOB B MBIIICYHOH TKaHHU,
aKTUBHOCTh CUMIATUYECKOH HEPBHOU CUCTEMBI U
NUIIEBbIE MTOBEACHUYECKHE peakiuu. Jleguuut npo-
recTepoHa criocoOCTBYET HAPYILICHUIO KOHKYPEHTHBIX
OTHOUICHUH C TIIIOKOKOPTHKOCTEPOHJIAMH B aJHIIO0-
[UTAaX, a TAKXKE MOJIABIISICT SHAOTCHHYIO TPOIYKIINIO
IJTIOKO3BI TieyeHblo [26]. C HacTyIuIeHHEeM MEHOMay3bl
oaHUM u3 KputepueB MC sBisieTcsl 3HAYUTEIbHAS
npubaBka Macchl Tena (5-10 Kr) 3a KOpOTKHUi Iepro;y
BpemeHu (6-12 mecsieB). OOHapyKeHO, UTO TOCIE
48 net ckopocTh MeTaboJiM3Ma 3amesiercs Ha 4-5%
Kaxple ocienytomue 10 jiet, uTo 00bsCHIeTC S KakK
«(paKTOpOM XPOHOJIIOTHYECKOTO BO3pacTa», TaK U
CEKC-TOPMOHATbHBIMH HAPYIICHUSIMH. YCTaHOBJICHO,
410 OBICTpas MPUOAaBKa MACCHI TeJIa MOCIIEe MEHOMAY3bI
MIPOUCXOANT IpuUMepHO y 60% xeniun. [1o qaHHbIM
Hhealthy Women‘s Study, B nepBbie TpH roja nocie
MEHOTIay3bl Macca Teja, B CPEAHEM, YBEINUINBACTCS
Ha 2,3 KT, a uepe3 8 et — Ha 5,5 Kr, mpuuéM npudaBka
B BECE, B OCHOBHOM, POMCXOANT 32 CUET YBEIUUCHHUS
JKUpa ¥ eTo iepepacipeieIeHus B 00J1acTh OpIOIIHOM
CTEHKH M yMEHbIIIeHUs MbimieuHoi Tkanu [33]. Co-
miacHo knaccugukanun BO3, npu MHIEKce Macchl
tena (MMT) (oTHOIIIEHHE MACCHI TENIA B KIITOTPAaMMax
K pPOCTY B METpax B KBaJpare), MPEeBhIIIA0IeM
25 kr/m?, GUKCUPYIOT U30BITOYHBIN BEC, a IPU
30 xr/m? u 6onee — oxupenwne [12]. UMT ue maer
TOYHOW MH(OPMAIMK O KOJIMYECTBE M XapakTepe
pacnpenenenus KUpoBOM TKaHU. B KimHUYECKOU
NPaKTHKE HMCIIOJIB3YIOT Hambosiee MpocToil U pac-
NPOCTPAHEHHBIH CIIOCO0 - BHIYMCICHUE OTHOILICHHUS
okpyxuoctu Tannu (OT) x okpyxkHOocTH 6eaep (OB)
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- OT/OB. Ilo nannomy nokaszarento mpu OT/Ob >0,8
KIaccu(UIMPYIOT adlOMUHAIIBHOE OKHPEHUE, MPH
OT/OBb <0,7 - ruHOUIHOE, OHO XapaKTEPUIYETCS 13-
OBITKOM Hpa Ha Oenpax. B 3aBUCMMOCTH OT MoKasa-
teneit UMT BbIACISIIOT yMEPEHHY0 ONHOTY - UMT
0T 25 10 29,9, oxxupenune - UMT >30 u Tsxenoe 0xKu-
penne - UMT >40. B anperne 2005 . MexxayHapoaHas
nuaberudeckas (enepamus npejAcTaBuia HOBbBIC
JMAarHOCTHYECKUE KPUTSPHH METaOOTHYECKOTO CHH-
npoma [32]. CormacHo COBPEMEHHOMY OTIPEICTICHUIO
METabOIMYECKOTO CHHAPOMA [ICHTPAIIbHOE OXKUPEHHE
xapakrepusyetrcss OT >94 cm y myxkund u >80 cm
y JKCHIIMH B COYETAHUM KaK MUHHMYM C JIBYMsI U3
CIEAYIOUIMX HAPYIIEHUN:

- IOBBIILICHHBIEC YPOBHH TPUIIUIICPUIIOB: > 1,7 MMOJIB/IT
(150 mr/mn);

- IOHUXEHHbIe ypoBHU xoyectepuHa JIIIBII:
<1,04 mMmonw/n (40 mr/mn) - y myxuun; <1,29
MMOJB/1 (50 MT/11) - y KEHIIUH;

- THTNIEPIIMKEMIS HATOIIAK: >5,6 MMoiib/Jt (100 mr/m);

- noseimeHHoe AJl: > 130/85 MM pr. cT.

Jedunur ropMoHOB, a0JJOMUHAIILHOE U, 0COOCHHO,
BHCIEpPATbHOE OXKHPECHHE SBISIOTCS (HakToOpamu
pucka Bo3HUKHOBeHHs1 HEe Toabko MC, C/2, Ho
Pa3BUTHUA MATOJOTUU CEPACYHO-COCYAUCTON H
renaToOUIMapHON CHCTEM B MEHOTMAy3albHBIH
MepuoJl y KeHIUH. JepuuuT ropMoHOB compo-
BOX/IA€TCSl YCTPAHEHUEM TOJOKHUTEIBHOTO BO3-
JEHUCTBHSI ACTPOTEHOB Ha COCYAHMCTYIO CTEHKY, a
HMEHHO - aHTHIPOJIU(EpaTUBHOTO BIMSIHUS Ha
[JIaIKOMBIIICYHbIE KJIETKNA COCYAOB M MOAABICHUS
WMH CEKpPEIMH KoJJIareHa, a TakXe JHJOTEIIHM-
3aBUCUMOTO U JHJOTEINHHE3aBUCHMOIO COCY/0-
pacmupsitorero 3ddekra [19]. [IporectepoH, kak
W3BECTHO, Y4acTBYET B PEry/silUUd TOHYyca apTe-
pHoI, NeCTBYs MOJOOHO aHTAarOHUCTaM KaJlbIIHs
(AK). Hapsiny ¢ aTuM OH cCHMXKaeT peadcopOIuio
HaTpHsl BCJIEACTBUE aHTUATBIOCTEPOHOBOTO JCH-
CTBUS Ha yPOBHE MTOYCYHBIX KaHAJIbIICB.

[Ipobnema MMC mnpuBiiekaeT BHUIMAaHUE B CBSI3U C
YBEJIIMYCHUEM PUCKA PA3BUTHSI Y OOJILHBIX HE TOJIBKO
CepIICYHO-COCYAUCTHIX, HO B APYTUX KOMOPOHIHBIX
3a0oseBaHuil (0CTEOAapTPO3a, CTEaTO3a NEUYCHH,
JKeTYHOKAMEHHOW M MOYeKaMeHHOW OOJIe3HEH,
JIETOYHO-CEPJICYHON HETOCTAaTOYHOCTH, paKa MOYKH,
MOTIePEUHO-000/I0YHOMN U PSIMOI KUIIIKH, )KEITYHOTO
ITy3bIPS, TOKEITYIOYHOM JKENe3bl U ieueHn ) [26,32].
[IpakTuyecku Bce MCCAEMOBAHUS MPOILIBIX JET,
Kacaromfuecs: marorenesa u jedeHust MC, CKOHIICH-
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TPUPOBAHBI HA CEP/IEYHO-COCYANCTHIX 3a00JIeBaHUAX,
9HJIOKPUHHBIX HAPYIIEHUSIX U QYHKIMY TIoueK. B mo-
CJIC/THUE TOJIBI B IUTEPAType COOOIIACTCS O HATMYHH
y MHOTHX 00ibHBIX MC HEaJKorOJbHOH KHPOBOM
muctpodun (PK) newenu [22,26]. C noBbILICHHEM
CTEINEHU OKUpeHUs U TsbkecTu 1P Bo3pacTaeT puck
Pa3BUTHS HEATKOTOJBHOHN XKUPOBOH nucTpoduu
neyeHu. JKuposast iucTpodusi meueHu, UM CTearos,
paccmarpuBaach Kak oJHa u3 (popM TEUEHUs aKo-
rojbHOU Oone3nu neuenu (ABIT). Ognako B 1980
rony Ludwig omnmcan siBieHus crearo3a y JHII, HE
3JI0yTOTPEOJISIONINX aTKoroiib [uT. 1o 31]. YKupo-
Basi TUCTPO(US TIEUCHU Pa3BUBACTCS Y MALUCHTOB,
HE YMOTPeOSAIONINX aJKOTroJIb B TeNaTOTOKCHYHBIX
no3ax (He 6onee 40 T 9TaHONA B CYTKH JUIS MY>KUUH
u He Ooisee 20 T - 17151 )KeHIIMH). BBUY OTCYTCTBHS
CBSI3M BBISIBJICHHBIX U3MEHEHHUH C MIPUEMOM aJIKoro-
JI51, OHM OBUIM Ha3BaHBI HEAJKOTOJIBHBIM CTEaTO30M/
crearorenarutoM. Jlanee oOHapy>KeHO, UTO IPU3HAKN
JKHUPOBOU AUCTPOGHH NIEYeHU 0OHAPYKUBAIOT Y JIUI] C
CaMbIMH pa3HOOOPa3HBIMH 3a00JIEBAHUSIMH H ITATOJIO-
TUYECKUMHU cOCTOSTHUSIMU [29]. B HacTosmee Bpemst
COCTOSTHHE, IPOSIBIISIIOIIEECs CTeaT030M/cTearoremna-
TUTOM U accoruupyemoe ¢ P u MC, npuuncnsior
K OTAEIbHON CaMOCTOSITEJIbHOM HO30JIOTUHU - HE-
aJIKoroJibHOMN kupoBoit Oone3nn neuenn (HAXKBII)
[22,26]. B Hacrosiee Bpemst UCCIEOBATEIN CUNTA-
10T, YTO KXl U3 KOMIOHEHTOB MC compoBOX-
JlaeTCsl BTOPUYHBIM METa0O0INYECKHM TIOPaKCHUEM
NeYeHu, Korjaa donee 5% macchl opraHa cocTapisieT
JKUp, HaKaIIMBaeMbIil B renaTrolnuTax npeumMyIecT-
BeHHO B Buje Tpurinuuepuaos (TI) [24,26,30].
HAZKBII BcTpeuaeTcst BO BceX BO3PACTHBIX TPYIIaX,
pacmpoctpaneHHocts B EBpore u CIIA kone6ner-
cs B mpepenax ot 5 go 20%, a crearorenarura - B
npenenax 2-3% [35-37]. Yacrora y 6ombHbIX CJI 2
TUTIA U O)KUPEHUS 10 JAHHBIM PA3JINYHBIX UCCIIE0-
BaHUH, BappupyeT B npezaenax ot 70 1o 100%. Ipu
atoM CJI 2 Tuna win HapylleHHe TOJEPAaHTHOCTH K
omoko3e (HTT) otmeuarotcs y 10-75%, oxxupenue - y
30-100%, runeprpunuuepuaeMus - y 20-92% naru-
entoB ¢ HAXKBIT[2,4,12,13,18,31,36]. BoismmHCTBO
narueHToB (65-80%) - >KeHIIIHBI, CPETHUN BO3PACT B
MOMEHT quarHocTuku — 50 neT. Bo BpeMst MeHOomay 351
PUCK pa3BUTHS MOBBIIIAETCA B 2 pa3a IO CPAaBHEHHUIO
¢ GepTUIIBHBIM BO3pAcTOM. 3aMeCTUTEIbHAS TOPMO-
HasbHas Tepanus (31'T) cHkaeT puck pa3BUTHS JaH-
o marosiornu. JKenmmasl ¢ HAJKBIT otimnaarorest
0osiee BbIpaKEHHBIM a0JJOMUHAIBHBIM OKUPEHUEM.
IIpu HAXBII BwIensoT cieaylonmue BapuaHThI
Te4eHus: cTearo3 (tum 1) - npeodiiaganue KUPOBOH
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JTUCTPO(UH TENaTOUTOB HaJl BCEMH IPYTUMH MOp-
(orornyecKMMU U3MEHEHHSIMHU, CTEATOTEaTHT (THIT
2) npeobnananue BBHIPAKEHHBIX BOCTIAINTEIBHBIX
WHQHUIBTPATOB, KaK B CTPOME, TaK U B MApPEHXUME C
HaJIMYMEM OYaroBbIX HEKPO30B, cTearoGpuOpo3 (THIl
3) - mpeoOiaanue GuOpo3a MopPTaIbHOM CTPOMBI, 0€3
HapyIICHHUs JTOJIBKOBOW CTPYKTYpBI, cTearopuodpos
(tum 4) - HapylIeHue T0JIbKOBON CTPYKTYpBI IEUEHH
C HAJTM4YHUEM y3J0B-pererepaton [29,31].

B nenom neanxoronbHas XK/ neuenn xapakrepusyer-
Cs1 OTHOCHUTEIIBHO JOOPOKa4eCTBEHHBIM KIIMHUYECKIM
TEUCHUEM, CaMoil OnaronpusiTHON (opme Oose3HU
CBOHCTBEHHO CTaOWIIbHOE, HE MpOTpeccHupylomiee
teuenne. Onnako, HAXBII nmpumepro B 20-25%
nepexoaut B crearorenatut neuenu (HACT). HACT
y 20-37% OO0NBHBIX MPOTPECCUPYET C Pa3BUTHEM
BbIpaXeHHOTO (uOpo3a mnedeHu, y 20% u3 HHUX B
teuenue 20 yiet popmupyercs uppo3s neuenu (LI1),
MEYEHOYHO-KJIETOYHAsI Heq0CcTaTouHOCTh U B 10%
BBI3BIBACT CMEpPTh. Y MoNoBUHBI OonbHBIX HACT
craguu II1 ne npoucxomut. Cpeau mury ¢ HAXBIIL
MOBBIIIIEHA YacTOTA TeNaToLeUTIoNIPHON KapIu-
HoMBI [31]. B mHAyCTpHaNbHO pa3BUTHIX CTpaHax
knuHuuecku Mmanrdecrruposannas HAXBII vepenxo
SBJISETCS MOKa3aHWEM K TPAHCIUIAHTAIUM TIeYeHU
[1,7,9,10,13,23,31]. HeoOX0auMO OTMETHUTH BO3MOK-
HocTh oOpatHoro pazsutus K/ 1 HACI Ha done
IJIABHOTO CHIDKEHUsT Macchl Tena (1,2-2,0 kr/mec).
BricTpas motepst Macchl Tena, HapOTUB, CIOCO0-
CTBYET yXyIUICHUIO TeyeHus: Oone3nu. [locraHoBKa
JIMarHo3a JI0CTaTOYHO CI0KHA BBUIY HEOOXOIUMOC-
TH UCKJIIOYCHUS BCEX APYTMX MPUYHH, B YACTHOCTH
TOKCHUYECKHX JIEKaPCTBEHHBIX MOpPAaXEHUH NEUYeHH,
COTIPOBOKAAEMBIX IIUTOITN30M, MAKPOBE3UKYIISIPHBIM
CTeaTo30M U BOCHAIUTENBHO-/IeCTPYKTUBHBIMUH U3-
MeHenusimu 1 ip.[ 1,18,27,36,37]. AOCOIFOTHO HaJIEK-
HBIX KIIMHAYECKUX WM OMOXMMHUYECKUX KPUTEPHEB
nporpeccupoBanus HAXBII Ha ceronHsmHuii 1eHb
HeT. [To 00001IeHHBIM TaHHBIM CIIEIHaTH3HPOBaH-
HBIX KIUHHK Y 50-90% 6onbabix HACT BBISIBRSITOTCS
nabopaTopHble NMPU3HAKUA ITUTONIU3a. AKTHUBHOCTH
CBHIBOPOTOUYHBIX TpaHCaMHHA3 CTaOWIbHAs U CO-
craBisier He Oonee 4 HopMm. Yarie aktuBHOCTh AJIT
MpeBbIaeT TakoBoi nokazarens y ACT. Beipaxen-
HOCTb IUTOJIM3a HE UMEET I0CTOBEPHOM CBSI3H C MPO-
SIBIICHUSIMU cTeaTo3a u (pubposa neueHu. Y 30-60%
6oibHbIX HACT moBbIlI€EHa aKTUBHOCTD IIEI€YHOM
¢docdorazer (IID) 1 rammanyTaMUNITPaHCIICTITH-
nasel (I'TTII), Ho He Oonee yeMm B 2 pa3za. [ unepou-
JupyOuHeMHUs B ipejienax 25-35 mm/i HaOuroaercst
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B 12-17% cnyuaeB. Cnenyer OTMETUTh, OHAKO, YTO
OTCYTCTBHE H3MEHEHHI JTa00PaTOPHBIX TTOKa3aTelNeH,
XapaKTePHU3YIOMHUX QYHKIMOHAIBHOE COCTOSHHE
neuenu (AJIT, ACT, @, I'TTII), He uckimovaer Ha-
JIMYMS BOCHAIUTENBHO-/IECTPYKTUBHOTO MTpoIiecca U
(hubpo3a. [y OlleHKH KIMHUKO-(DYHKIMOHATIBHOTO
COCTOSIHHSI TICYCHH PEKOMEHJIOBAHO 00s3aTelIbHOe
NpOBEJEeHNE yIbTPa3BYKOBOTO MCCIEIOBAHUSI U
KOMIIBIOTEpHOU TOMOorpaduu. Haubosee ToUYHbIM
JUarHOCTUYECKUM METOJOM SIBISIETCS OUOTICHUS
neuenu [4,12,13,27]. [pusnaku HAXBII unorma
obHapyxuBatorcs y 10-15% mroneit 6e3 knmuHUYEC-
KuxX nposiBieHuit MC, 4To MOXeT OBbITh 00yCIOB-
JIEHO JIPYyTMMM MaTOT€HETHYECKUMH MeXaHU3MaMHu
¢dopmuposanuss HAXBII, nanpumep, cuaIpoMom
U30BITOYHOM MTponudepanny OaKTepuii B KUIICUHUKE
WU TUCOMO30M, IPUBOISIINX K HAPYILICHUIO CHHTE32
anoJIUMONpPOTeHI0B KiaccoB A u C, SBISIONINXCS
TpaHcnoptHoi Gopmoit s Tpurmuuepunos (TT)
B Ipoliecce o0pa3oBaHUs JUMONPOTEUIOB OUECHBb
Huzkoit mnotHoctu (JIIIOHII), a Takxke K pa3Bu-
THIO KHIIEYHOTO 3HJIOTOKCUKO3a, YCHUJIMBAIOIIETO
OKUCIUTENBHBIN cTpecc [24,25,26]. TpagunuonHo
CUMTAETCs, YTO OTMEUEHHOE — y/el]l MalleHTOB C
MOBBIIIEHHON MacCOU Tejaa U UHJIEKCOM MAacChl Tea
(UMT) 6onee 25 kr/m?. [leiictButensao HAXKBIT
BcTpedaeTcs y 60-95% O0NbHBIX ¢ TOBBIIICHHOM Mac-
coif Tema [22,31]. OxgHaKo, HEATKOTOJIBHBIN CTEaTO3
BCTPEYAETCS U y MAlMEHTOB ¢ HOpMaibHbIM UMT,
penKo u 'y XynbIx, He cTpagatomux CJI, He nMeronmx
Hu omgHoro kputepus MC. Benyuryio ponb nuMeet
WP [3,7,8,24,34]. Tak, y 6onbubix ¢ HAXKBII, He
CTPaJAIOUINX CaXapHbIM JHAa0ETOM, C HOPMaJbHON
Maccoii Teina, BeisBisuiack MP. CteaTos, 1o MHEHHIO
uccienoBareiei, GopMupyeTcs pu caMoM Tporecce
yBEJIMYEHHS Beca, HE3aBUCHUMO OT TOTO, IIPEBHIIIAET
au UMT HopmanbHble 3HaueHus. Jlaxke He3Hauu-
TeJbHOE YBEJTMUEHNE MAcChI TeJla MOYKET MMPUBECTH K
nepepacnpeesieHNIo CoAep KaHus JINMTUIOB B TKAHAX
Y HapyIIEHUIO UX HOPMaJIbHOTO METab0IM3Ma, a 3To,
B CBOIO OYEPE/b, MPUBOAUT K MOBBIIIEHHOMY PUCKY
CEpPACYHO-COCYAUCTHIX 3a0oneBannii [6,10,28]. Tla-
torene3 HAXBII nepazpsiBHO cBsizan ¢ MC, a cam
(akT pa3BUTHS yKa3aHHOW MAaTOJOTHH YCYTyOJsieT
HEeOIaronpusITHBI TPOTHO3 JUIS 3TUX MalUEHTOB,
Kak B BUJIE IIPOTPECCUPOBAHUS MEUYEHOYHON Hel0-
CTaTOYHOCTH, TaK U B BUJIE 3HAUNUTEJILHOTO YBEIHYe-
HHs yacToThl ocaokHeHn CC3. AOJOMHUHAIILHOE, U
0COOEHHO BUCIIEpaJIbHOE, O’KMPEHNE TIOBBIIIAET PUCK
pazsutus CC3 1 pUCK JIETAIILHOTO HCXO0/a OT TaHHOU
natojioruu. bonsubie HAXKBIT umeror 6ombinyro
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BBIPRXKEHHOCTH arepockiepos3a. Koppensums Mex ity
HAXBIT u CC3 cunpnee y xenmuH: puck CC3 y
sxermmH pu Hanmauu HAXKBIT Bo3pacTaeT B 7 pas,
a'y MyX4uH - B 3 pasa.

[Ipuunnel 1 Mexanu3Mbl BozHUKHOBeHMsT HAJKBIIT
JI0 KOHIIa He u3yudeHbl. P, okcuiaTuBHbBIN cTpece u
BOCHAINTENIBHBIN MPOIECC MO-MPEKHEMY CUUTAIOT-
Csl KJIIOUYEBBIMU TIATOT€HETHYECKHUMU MEXaHU3MaMu
HAXGBII [1,3,7,8,9,12,13,24,34,36,37]. BozmoxHo,
KOMOMHUPOBAHHOE BO3JIEHCTBUE OKCHJIATHBHOTO
cTpecca, MOBPEXICHHs KJIETOK M BOCIAJIECHUs MpH-
BOJISIT K JAHHOMY COCTOSIHUIO. J[11s1 onmcanmst matore-
He3a Mpe/yioKeHa TEOPHUsT «KMHOKECTBEHHBIX YIapOBY
(multi-hit). Becb npornecc OMOXMMHUYECKUX U3MEHE-
Hult 6epet Hauano ¢ MIP. YTpara uyBCTBUTEIBHOCTH
K MHCYJIUHY TOPMOH3aBHCUMBIX TKaHEW MPUBOIMT K
JucOasaHcy JIMIUTHOTO OOMeHa, HAKOTUICHHIO KU Pa
renaTolUTaMH B Pe3yibTare BIUSHUS aUTIOKHHOB
(IMTOKMHOB, BBIPa0aThIBAEMBIX YKHPOBOH TKaHBIO)
[7,23,36,37]. B neuenn HakarumBatores 1T u dop-
mupyercs xupooii renato3 (OKI) - nepBslii yaap uinu
«TOITYOK» 3a00eBaHUS. AKTHBHPYIOTCS ()EPMEHTBI,
pacUIeUIsIoUe TPUIITHLIEPUABI B KUPOBOW TKaHH,
BBICBOOOXK/IAIOIIMECS KUPHBbIE KUCIOTHI HAaKarIu-
BaIOTCSl B MEYEHU. B remaromurax OIOKUpyeTCs
Oera-oxucnenue KUpHbIX kucinot (KK), rakum 06-
paszom, hepMeHTHasI CUCTEeMa ITEUSHH HE B COCTOSTHUH
MeTa0oIM3UPOBaTh UX U30BITOK. DOPMUPYIOTCS JTH-
MTUIHBIE BaKYOJIH - CTEaTo3 MeyeHu. BricBoOOKACHNE
13 )KUPOBOM TKaHU U cHHTE3 de NOovo B remaTouTax
cBoOoaHBIX kupHBIX Kuciot (CXKK), cnocodcTByeT
BO3HHUKHOBEHHUIO OKHCIUTENbHOro crpecca. [1oBbI-
LICHHE YPOBHS T'eNaTOLEIUTIONSPHBIX JIMITHJIOB, H YCH-
nenHoe omnoxkeHre CXKK B meueHu conpoBoxkaaeTcs
JcOaTaHCOM aIMTIOIIUTOKMHOB - CHUJKEHUEM YPOBHS
AIMTIOHEKTHHA W/ TIOBBIIIICHUEM YPOBHS ITPOBOC-
nannTeabHbIX TUTOKUHOB. COKK 1 agumonuTOKuHEI
BBI3BIBAIOT AKTHBAIIUIO BOCIIAJICHHS Yepe3 MPOTCHH-
kuHazy C, TpaHCKPHUIIIIMOHHBIN sIEpHBIA (akTop
kB. Ha ¢one crearo3a u oOpa3oBaHUs aKTHBHBIX
(hopM KHCIIOPO/IA 32 CYET CIIOKHBIX B3aUMOJICHCTBUI
MEX]Ily KIeTKaMH MMMYHHOW cHucTeMbl (Makpoda-
I'dl, TENaTOLHUTHI), Pa3BUBAIOTCA BOCIMAIUTEIbHO-
JECTPYKTUBHBIC U3MEHEHUS NICYCHH, UTO SIBIISICTCS
BTOPBIM YZIapOM H MIPUBOJIUT K MPOTPECCHHU CTEaTo3a
no crearorenaruta 1 HAXBII [31]. IIporpeccu-
poOBaHMe cTearo3a B CTeaTOrenaTUT peanu3yeTcs
TpeMs myTsiMu. OKCHIaTUBHBIN CTpECC yBEITUUNBACT
BBIPabOTKY CBOOOAHBIX PaJMKaJIOB M ITUTOKHMHOB
(®HO-anbpa, unrepnerikun-8, FAS-nuranisr).
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[lepexucHoe OKUCIICHHE JIUTTUI0B HHAYIHPYET BOC-
MaJeHUe, CHUKACT aHTHUOKCUJIAHTHYIO aKTUBHOCTh
[IyTaTHOHA, aKTUBUPYET 3BE3/IUaThle KICTKH, YCHU-
yuBasi oOpa3oBaHue KojuiareHa. M30bIToK, JIeNTHHA,
9H/IOTOKCHHOB M TIEperpy3Ka KeJe30M 3aBepIIaroT
(dbopMuUpOBaHUE HEAJTKOTOJIHHOIO CTEAaTOreNaTnuTa.
BrlsiBiieHa poJib aIMIIOIUTOKMHOB B MATOTCHE3E U
pasputuu ¢GuOpo3a. B wacTHOCTH, JENTHUH UTpaET
npopuOPOTUIECKYIO POJIb, HHAYLUPYET BBIPAOOTKY
KOJIJTareHa 3Be34aThIMU KJIeTKaMH [9].

B mporpeccuposanuu HAXKBII Baxknas ponb oT-
BOJIUTCSl TeHEeTHYECKUM (pakTopam. B pasButuu
HAXBII BakHBIM cUUTAECTCS HAJIUYUE TOJIUMOP-
¢u3Ma reHOB, PEryJUPYIOIIUX UMMYHHBIC TPO-
uecco [5,8,9,11,14-16]. B gactHOCTH, TIpU He-
AJIKOTOJIHOM MOPAXXEHUH MeYEHHU CYIIeCTBEHHYIO
poib urparot CD8+ T-mumpOIUTH U TeHETHYECKU T
noJIMMOP(U3M T€HOB, YYACTBYIOIIUX B PETYJISIIUU
MeTaboIM3Ma JIMMUO0B U YIIIeBOAOB. T-TuMpOIUTHI
MOCPEJICTBOM IIUTOKMHOB 00€CIIEYUBAIOT TPOHUK-
HOBEHHE MaKpo(aroB B )KUPOBYIO TKaHb, UX aKTH-
BaIlMIO, YTO MOJJIEPKUBAET BOCIAIUTENbHBIN MPO-
I[lecC Ha ompeJieIeHHOM ypoBHe. MccnenoBaTenun
CUMTAIOT, YTO AKTUBHBIC (DAKTOPHI, CEKPETUPYEMBIC
MakpogaraMu, BbI3bIBAIOT IPOIPECCUPOBAHUE CTEA-
TO3a U cTearorenarura, ycyryomnstor UP. 3acioyxu-
BAaCT BHUMAHMUS, UYTO AKTUBHOCTH CYNIPECCOPHBIX U
peryasTopHbx T-TUMQOIMTOB 3aMETHO CHUKCHA.
JlenaeTcst BBIBOJ, YTO MEPEXOJI OT CTEaTo3a K cTea-
TOTENaTUTy MOXKET ObITH O0YCIIOBJICH HAPYIICHHUEM
MMMYHHOH cHCTeMBbI U aucOanaHcoM B paboTe oT-
JIETIbHBIX €€ 3BEHBEB.

Kpowme BblIIenIepeynCIIEHHBIX T€HOB, B MaTOreHE3e
HAKBII HemanoBaxHY0 pOJib UTPACT MOTUMOP(HU3M
reHa PNPLA3. JlanHblif TeH KOAUPYET CUHTE3 Oenka
agunonytpuna. Yposenb MPHK PNPLA3 ygenu-
YUBAETCS B QJAMIOIMUTAX U TeraTouuTax y OOJbHBIX
OKMpPEHHEM; TPEeIoaraercs, YTo aJuloHyTpUH
MIPUBOJIUT K YBEJTMUYEHUIO KOHLIEHTPALUU TPUTIIHIIE-
PHUJIOB 32 CUET CHIDKEHUS JUIIMLEPHIOB U JIPYTHX
BUJIOB JIMITUJIOB, TIPY 3TOM CHHKAETCS €T0 TpUaIiI-
TIMIEepOTHpOoIIa3Has akTUBHOCTS [5,8].

Kak yka3pIiBajioch BBIIIE, ONPEJCICHHYIO POJb B
natorene3ze HAXBII oTBOASIT OKCUTAaTUBHOMY
ctpeccy [13], moaTOMy HEAOCTATOYHOCTH CHHTE3a
(hepMEHTOB aHTUOKCHUJIAHTHOW 3aIlUTHI TAKKE MO-
JKET MPUBOJUTH K CTEaTo3y. Y MAIMEHTOB ONMKHCaH
nonumopdusm rera GCLC - 129 C/T, xopupyrommii
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KaTaJUTHIECKYIO CyObeAMHUILY TIIyTaMaTIHCTCHH
JUNa3bl, y4acTByIONlell B CHHTE3€ IIyTaTHOHA.
HemnonHoneHHOCTh 3TOTO OeiKa MPUBOAMUT K Ha-
PYIIEHHIO TPAHCIIOPTa JUIUIAO0B U3 KJIETKH MTeYeHU
u renarocrearo3y [11]. Pazsutue UP, kotopas
CYUTAETCS] MEPBUYHBIM HapylIeHHEM MeTaloyn3-
ma, npuBoasmuM k HAXBII, umeercs y 98%
00JBHBIX, CBA3BIBAIOT ¢ reHoM TRB 3, xoropsrit
WHTHOUpPYET MyTh Mepeaadu CUTHaJa MHCYJIHHA
[8,9,23], a Taxxe c reHOM (eTyHHa-A, TOJIUMOP-
¢u3M KoToporo cBsizad He Toibko ¢ CJ] Tuna 2, Ho
1 CO CHUKEHUEM YYBCTBUTEIBHOCTH aJUIOI[UTOB
K MHCYJIMHY U BO3MOKHOCThIO pa3Butusd HAXBII
[16]. OT™MeuaeTcs Takke TCHETUUYCCKUN BapUaHT
rena APOC3, xogupytomuiero anoaunonporens C3,
KOTOPBIH OJIOKHPYET aKTHBHOCTH JIUTTOIPOTENHIIN -
nasbl, YTO BBI3BIBAET 3aMEIJICHHBIH KaTaboau3M
XUJIOMUKPOHOB. PeMHaHTHBIE XUIOMUKPOHOBBIE
YacTHUIIBl 3aXBaTHIBAIOTCS MEUYCHBIO, CIIOCOOCTBYS
MOBBIIIEHUIO TUALMITIUIEPHUIOB, aKTHBUPYIOIINX
nporenHknHazy C, koTopas OJIOKMpPYET nepeaaqy
CHUTHaJa MHCYINHA, cI0co0CTBYs pasButuio NP
B nieyeHu [13]. Y mamueHToB ¢ mosuMopduzmMom
YKa3aHHBIX T€HOB OTMeYaeTcs MOBBIIIEHHBIN
puck ¢pubposa, OKHpEHUs, caxapHOTO Auabera,
MeTa0oJIMYeCKOro CUHAPOMa U 0oJiee TAKEIOro
TedyeHus 3a0oseBanus [S]. M3BecTHO Takke, 4TO
B MaTOreHe3e CTeaTo3a BaXHYI0 pOJIb UTPaloOT
MukpoPHK-10b (miRNA-10b). [Tokazano, uTo
MukpoPHK perynupyer nuddepenunposxy anu-
MOLUTOB, METa0OIN3M JIMITUJOB, TIIFOKO300M0C-
pPEI0OBaHHYIO CEKPEIMI0 HHCYINHA, CIOCOOCTBYET
HaKOTIJICHUIO JUIHIA0B U YPOBEHb TPUIIHLIEPU-
JIOB, TIO/IaBJIsSII CUHTE3 allb(a-peruenTopoB, akTH-
BHpYIOMUX nponudepannto nepokcrucom (PPAR-
aneda) [23], akTUBHUPYIOMHUX TeHBl (EPMEHTOB
okucnenus J)KK 1 ux rpancnopTa B reaTOLMUTHI.
Jlaxkxe mpu HaJIM4YWM AOKA3aHHBIX MaTOTEHETH-
yeckux (akToOpoB, TaKUX Kak oxupenue, MP,
TUTIEPTPUTIIHIIEPUAEMHUS U U3BECTHBIX (AKTOPOB
pucka MC, Takux Kak U30BITOYHOE KOJIMYECTBO
KUpa B panuoHe, AeGUIUT aHTHOKCUIAHTOB,
HU3KUH ypoBeHb (U3NUYECKON aKTHBHOCTH, H3-
OBITOYHBIN OaKTepHaNbHBIH POCT B TOHKOHW KHIII-
Ke, 3MHU30/bl TUITOKCHH TPU CHUHJPOME HOUYHOTO
anHo’, Toibko y 20% pa3BuBaeTcs ABHBIN Heal-
KOTOJIBHBIM cTearorenarutr. BelmeoTMedeHHOE,
Mo Bceil BEpOATHOCTH, YKa3bIBae€T Ha TO, YTO B
MpOrpecCUpPOBAHUM NMATOJOTHH NTEYEHU, HEMAJIO-
Ba)XXHYIO POJIb UT'PAET TaKkKe MOJIHUMOPPHU3M TeX
TE€HOB, KOTOPBIE HE CBsI3aHbI ¢ oxkupenuem u C/I 2
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THIIA, & ITO TUKTYET HEOOXOJUMOCTh IIPOBEICHUS
JaJbHEeNIUX UCCIEeJOBAHUM.

Takum o6pazom, HAXKBIT Hepenko IpUBOIUT K yXyA-
IIEHNIO KayecTBa )KU3HM, HHBAJIHM/IM3ALIUU U CMEPTH,
XapaKTepu3yeTcsl BBICOKMM PUCKOM IMPOTPECUpPO-
BaHUs 3a00JIEBaHUS C Pa3BUTHEM HEAIKOTOJILHOTO
crearorenarura, Gpudpo3a, nupo3a, MeueHOUHO! He-
JIOCTATOYHOCTH, T€NaTOLEIUTIONAPHON KapLIHHOMBI U
MIPECTaBISIET OJJHY M3 BaXKHBIX MEIUKO-COLUAIBHBIX
npobsem. KirtloueBbIMU MaTOreHETHIECKUMHU MeXa-
Huzmamu ipu HAXBII aBasitoTcs nHCYyTUHOpE3U-
CTEHTHOCTb, OKCH/IATUBHBIN CTpECC M BOCHAJIEHUE.
MHCynMHOpe3nCTEeHTHOCTh - OCHOBHOM 3THOJIOTHYEC-
KU (aKTop pa3BUTHSI HEATKOTOJIBHOTO CTEaro3a U
caxapHoro nuabera 2. AGIOMUHAIBHOE H 0COOCHHO
BHCIIEPAJIBHOE OKHPCHHE SIBISIOTCA (aKTOpaMu
pucka MMC, HAXBII u cepaeuHo-coCyUCThIX 3a-
oonesanwuii. [Ipu HAYKBI sxupoBast TkKaHb HAXOAUTCS
B YCJIOBUSIX NTEPCUCTHPYIOIIETO BOCHAIEHUS, KOTOPOE
COTPOBO’KIAETCS MOBBIIICHHBIM CHHTE30M Makpoda-
ramy MPOBOCHAIUTEIbHBIX INTOKUHOB, B YaCTHOCTH
(hakTopa Hekposa omyxonu-anbda (ODHO-anbda),
KOTOPBIN CHIKAET CEKPELUIO aIMITOHEKTHHA, aTUTIO-
KWHa, 00JIaIal0NINX TaKXKe U IPOTUBOATEPOTHHBIMU
CBOMCTBaMu. B pa3BUTHM UHCYJIMHOPE3UCTEHTHOCTH
CYIIECTBEHHYIO POJIb UTPAIOT FEHETHUECKHUE U UMMY-
HOOIOCPEI0OBaHHbBIE 3BE€HbS], B YACTHOCTH MOJIUMOP-
(hU3M IeHOB, PEryIUPYIOLIUX MPOLECCH UMMYHHUTETA,
oxucnenus KK u okucnurensHoe paBHoBecue. [Ipu-
YUHBI U TIATOTEHE3 JIAHHOTO 3a00JieBaHUsI TPEOYIOT
JaybHelero yrounenus. Baemaumu (akropamu
pHUCKa paccMaTpUBAIOTCS: THIIEpKAIOpUiHas JUeTa,
HU3Kask Qu3nyeckas akTUBHOCTB, MAaTOJOTHYECKUE
COCTOSIHUSI, COMPOBOXKAt0MKecss U30BITOUHBIM
OakTepuanbHbIM pocToM B kumeynunke. HAXBIT
uMeeT 0COOEHHO OOJIBIIYI0 PAaCTIPOCTPAHEHHOCTD Y
JKEHIIMH B MEHOMay3aJIbHBIN TepHoJI, PUCK Pa3BUTHUS
y HHUX B 2 pa3a BbIIIE, 10 CPABHEHHIO C (PePTHIIHHBIM
BO3PACTOM U y HUX OTMeuaeTcsi Oojiee BBIpaKEHHOE
abJIOMUHAJIbHOE O’KHPEHHE U BBICOKHH ypoBeHb WP.
3OTa 0c0OEHHOCTh, B OCHOBHOM CBsI3aHa, C Ae(hUIIH-
TOM 3CTPOT€HOB B MEHOIay3€, MOCKOIBbKY PUCK pa3-
Butus HAXBII yacTuyHO CHIDKaeT ropMOHAaNbHAS
3amecTuTeNnbHasd Tepanusi. OxupeHue, nMeromiee
mecto y naruertoB ¢ HAXBII, ocobenHo B iepro;y
MEHOIIAy3bl, SIBJISIETCSI OAHUM M3 (AKTOPOB PHCKa
CEepJCUHO-COCYTUCTHIX 3a00JI€BaHUI U CMEPTHOCTH,
a TaKke paccMaTpuBaeTcsl Kak JOTOIHHUTENbHBIH,
HE3aBUCUMBIN (PaKTOp pUCKa CepACIHO-COCYAUCTHIX
3a00/eBaHUH.
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SUMMARY

PECULIARITIES OF METABOLIC SYN-
DROME AND NONALCOGOLIC FATTY LI-
VER DISEASE IN MENOPAUSAL WOMEN

Antelava N., Antelava A., Ghonghadze M., Oku-
java M., Pachkoria K., Gogolauri M.

Thilisi State Medical University, Department of
Pharmacology and Pharmacotherapy, Department
of Medical Pharmacology, Georgia

Correlation between menopause metabolic syndrome
and nonalcogolic fatty liver disease (NAFLD) is re-
viewed. NAFLD refers to a wide spectrum of liver
disease ranging from simple fatty liver (steatosis), to
nonalcoholic steatohepatitis, to cirrhosis. The causes
and pathogenetic factors of the disease are still under
investigation. The risk of development of NAFLD
during menopause is twice higher in comparison
with fertile age and abdominal obesity and insulin
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resistances is more apparent. This feature is associ-
ated with deficit of estrogens during menopause, as
risk of development of NAFLD is diminished with
substitutive hormonotherapy. The obesity, particu-
larly in the period of menopause, is discussed as
additive, independent risk factor of metabolic syn-
drome and of diseases of hepatobiliare and cardio-
vascular systems.

Keywords: menopause metabolic syndrome, obe-
sity, risk of nonalcogolic fatty liver disease.

PE3IOME

OCOBEHHOCTHU METABOJIUYECKOTI' O
CHUHJIPOMA U HEAJIKOI'OJIBHOM KHPO-
BOM BOJIE3HU NEYEHU Y KEHIIIUH B
INEPUOJ MEHOIIAY3bI

AnrenaBa H.A., AutenaBa A.B., I'onragse M.B.,
OkynxaBa M.B., [Taukopus K.3., Toronaypu M.H.

Tounuccrxuii eocyoapcmeeHnnbitl MeOUYUHCKUU
yHUgepcumem, 0enapmamenm @Gapmaroiocuu u
Gdapmaxomepanuu, denapmamenm MeOUYUHCKOU
gapmaronoeuu, I pyzus

B 0030pe aHan3upyroTCs COBpEeMEHHBIE TaHHBIE O
B3aMMOCBSI31 MEHOTIay3aJIbHOTO METab0INYeCKOTO
CHUHJIpOMa U HEaJIKOTOJbHOU >KHUPOBOH OONEe3HU
nedeHu. B HacTosee Bpemsi HapylIeHuUs Tenaro-
OMJIMAPHOHN CUCTEMBI, TPOSIBISIOIINECS CTEaTO30M,
CTEeaTorenaTUTOM U aCCOIIMMPOBAHHbBIE C MHCYIMHO-
pe3uctentHocThio (UP) u MeTabonuveckum CUH-
npomom (MC), BeIENIEHBI B CAMOCTOSITEIBHYIO
HO30JIOTHIO - HEAJKOTOIbHasA XUpoBasi 00Je3Hb
neuenu (HAXBIT). HAXBII xapaktupusyercs
BBICOKHM PHC-KOM ITPOrpecCUpOBaHUs 3a00IeBaHUS
¢ pazsutueM (uOpPo3a, HUPpo3a, MEUCHOUHON He-
JIOCTATOYHOCTH, TEMaTOIEIUTIONAPHON KapIIMHOMBI
U MPUBOAMUT K YXYAIICHHUIO KayecTBa *KU3HM, WH-
BalUM3aluu U cmepTu. KiroueBsIMM maToreHe-
trnueckuMu Mexanusmamu npu HAXBII aBnsercs
NP, oxcupnatuBHelll cTpecc U Bocnanenue. Ilpu
HAJXBII xupoBasg TKaHb HAXOAUTCS B YCIOBUSAX
MEPCUCTHUPYIOIIEr0 BOCTAJIEHUsI, KOTOPOE COMpO-
BOKJaeTCsI TOBBIIICHHBIM CHHTE30M MakpoQaramu
MPOBOCHAIUTEIbHBIX [IUTOKHUHOB, B YaCTHOCTH
(hakTopa Hekpo3a onyxoiau-aibda. CylecTBEHHYIO
poras B pazsutun HAXBII urparot renetnueckue
¥ UMMYHOOTIOCPEJOBaHHbBIE 3BEHBSI, 00CYKIAETCs
Haomonaembiii mpu HAXKBIT nonumopdusm reHoB..
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B pesynbrare ananusa U CUHTE3a UMEIOLIEHCS 110
BOIIPOCY HAYYHOM JIMTEPATypPhl JEIAETCS 3aKIIIO-
yeHue, 4to puck pa3zsutus HAXBII y xenuun B
MepHoj MEHOIIay3bl B 2 pa3a BhIIIIE, 10 CPABHEHHIO C
(depTUIBLHBIM BO3PACTOM, Y HUX OTMEUAroTCs Ooee
BBIpaKEHHOE a0IOMUHANIBHOE OXUPEHHE U BBICO-
kuit ypoBeHb P. DTa 0cOOEHHOCTH, B OCHOBHOM,
CBsi3aHa ¢ Ae(UIUTOM ICTPOTCHOB B MEHOTNAy3e,
MMOCKOJIbKY TOpMOHAJIbHAsi 3aMeCTUTEeNbHas Te-
panus 4acTUYHO CHUXKAET PUCK pa3zButus UP,
oxupenuss 1 HAXBII. Oxupenue y nmanueHTos,
0CcOOEHHO B MEPHOA MEHONAy3bl, paccMaTpuBaeT-
Csl KaK JIOMOJIHUTENbHBIN, He3aBUCUMBIH (PakTop
pucka MC, 3a0o0JieBaHUl CEPJEYHO-COCYIUCTON U
renaroouIuapHoi cucteM. [IpudarHbBI 1 MaToreHes3
HAXBII TpeOyIoT nanbpHeHero yrouHeHusl.
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JEUYEHHME HEAJKOT'OJIbHOM JKUPOBOM FOJIE3HU TEYEHU

Antenasa H.A., I'ouranze M.B., OxynxaBa M.B., [Taukopus K.3., Toronaypu M.HU.

Tounucckuii 20cy0apcmeernblil MEOUYUHCKULL YHUGEPCUMEM, Oenapmamenm Gapmakoniocuu
u ghapmaxomepanuu, denapmamenm meouyuHckou gapmaronozuu, I py3ust

HeankoronbsHast s)xupoas 6ones3ns neuern (HAXKBIT)
LIMPOKO pacipocTpaHeHHoe 3a0oneBanue, B EBporie u
CIIA Bcrpeuaercs o1 5 10 20% 1 MOXKET IPOSIBIIATCS
B BHJE CTeaTo3a, crearorenaruTa, crearogpuoposa,
CTeaTouMppo3a, NEYEHOUHO-KJIETOYHOM HeJJ0CTaTOu-
HOCTH, a B pAZIE CIy4aeB IPOTPECCUPYET C Pa3BUTUEM
renatouesosapHoi kapuuHoMs! [30,34]. HAXKBII
SIBJSICTCS 3HAYMMOUN MEIMKO-COIMATBHON TIPOOJIEMOIHA,
TaK Kak HEPEeJKO MPUBOANT K YXY/IIEHUIO KauecTBa
JKU3HH, MTHBAIMU3ALUK U CMEPTU. B cBsA31 ¢ BBICOKOI
BO3MOXKHOCTBI0 HeOmaronpusitHoro TeueHust HAXKBIT
Bce OOJIbHBIC HE3aBUCUMO OT TSKECTH 3a00JIeBaHUS
HYXJIAI0TCS B JTMHAMHUYECKOM HaOIIOICHUN U Jieue-
HuM. OOIIENPUHATHIX PEKOMEHIAUUN MO JICYCHHIO
HAJXBII He cymecTByeT, 0JJHaKO, HA OCHOBAHUH
3HaHMH O MaroreHese 3a00JeBaHUS, BBIACISIOTCS
OCHOBHBIE HallpaBJICHHs B TEPAMTUH TAKUX MALlUEHTOB
[16,20,21,28,34-36]. HanpaBieHusiMU TaTOreHETHYEC-
kol Teparuu 6onbHBIX HAXBII siBnsitoTes dapma-
KOJIOTHYECKasl Tepanusi WHCYIMHOPE3UCTEHCTOCTH,
KOTOpasi BKJIFOUAET MOBBIILIEHNE YYBCTBUTEIBHOCTH
KJIETOYHBIX PELENTOPOB K MHCYIMHY (METPOPMUH,
THA30JIMIUHIMOHBI); CHIDKCHHE Macchl Tena (aueTa
u (usznyeckue Harpy3kd, hapMakoIOruyeckas Te-
panusi oxXupeHus); hapMaKoIorHuecKasi KOppeKIHs
JUCIIMIIONPOTEHHEMIH ((PUOPAThI, CTATHHBI); hapma-
KOJIOTHYECKasl KOPPEKIUS OKUCINUTENIBHOTO CTpecca
- QHTUOKCH/IAHTBI; TeNaTONPOTEKTOPHI - CHIIMOUHUH,
OctamH, N-alleTHIUCTENH, YPCOIEOKCHXO0IeBas
kucnora (YJIK), a-nunoesas kuciora (AJIK) u ap.;
cHkeHue xkonuentrpauuu TNFa (mertokcudui-
JIMH); BOCCTAHOBIIEHHE MHUKPOOHO3a KUIICYHUKA
(9yOnoTukH, NpoOMOTHKH, MPeOHOTHKN). B ciaydae
couetanust MMC-3amecTuTenbHas ropMoHalIbHas
Tepamnus, a ¢ TUIIEPTEH3UEN - aHTUTUIIEPTEH3UBHASA
Tepanus (aHTarOHUCTHI PELENTOPOB AHTMOTEH3MHA
II). CymecTByIOT MEIUKaMEHTO3HbIC U HEMEIHKa-
MEHTO3HBIE METO/IbI KOPPEKIIMU H30BITOYHON MacChl
aboMHHaJIbHO-BUCLIEPATIBHOM JKUPOBOH TKaHU [19].
HemenukaMeHTO3HOE JieYeHHE BKITIOUACT: O0yueHHE
OOJBHBIX, PALlMOHAIBHOE TUIO- M DYKAJIOPHUHHOE
MUTaHKUE, TOBBIIIECHUE PU3MUECKOW aKTUBHOCTH,
n3MeHeHue oopasa xu3Hu. C y4eToM COBpEeMEHHBIX
MPEACTaBICHUH 00 STHOJIOTWH, MaroreHese u Qak-
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Topax nporpeccuposanusi HAXBII 6onbHBIM peko-
MEHJIYIOTCS TueTHIecKue peskumsl [8,20,21,26]: mis
MAIMEHTOB C M30BITOYHON MACCOi TeJla K OKUPEHUEM
- CHIDKEHHE 0oOLIel SHEpreTUUeCKON LEHHOCTH TH-
1ieBoro panrona. CyTodHast KaJJOpUHHOCTB og0upa-
eTCsl MIHIMBUAYaJIHO B 3aBUCUMOCTH OT Macchl Tela,
BO3pacTa, 1ojia, ypoBHs (HU3NUECKOH aKTUBHOCTH C
HCIIOJIb30BaHUEM CHeHUaIbHBIX hopmyi. JokazaHo,
YTO CHUKEHHE Macchl Tena Ha 5-10% conpoBokaaeT-
cs1 yMeHblieHueM neueHu, aktusHocTH AJIT, ACT u
KOpPPETUPYET C PErPECCUPOBAHUEM CTEATO3a NEUEHU
[26]. CnenyeT y4ecTb, 4TO OBICTpas MOTEpsi Beca
MOYKET MPUBECTU K PA3BUTUIO «OCTPOrO» HEAJIKO-
ronbHoro crearorenarura (HACI) ¢ hopmupoBanuem
noprainbHoro (hudpo3a, HEHTPaIbHBIX HEKPO30B Ha
(hoHE 3HAYMTENBHOTO MOBBIIIECHUS BOCIIATUTEIbHON
AKTUBHOCTH, BEI3BAHHOM YBEINYEHUEM ITOCTYIUICHUS
CXK B neyens. st 6onpabIx oxxupenneM 1 HAYKBIT
Oe3onacHbIM U PPEKTUBHBIM SIBISCTCS CHUKCHHE
maccel Tena Ha 500 r B Hemenro JId aeTel 1 Ha 1-2
Kr B Hezemo s B3pocnbiX [8]. Kpome toro, Bcem
naruenTam ¢ HAJKBII pexomenayercs: orpaHuyeHne
KUPOB 110 25-30% oT oOIIel SHEPreTHUSCKOW TICH-
HOCTH IHUIIN; COOTHOIIEHNE TTOJTMHEHACBIIIEHHBIX U
HaCBIIEHHBIX )UPHbIX kKuciaoT (JKK) B numie Oonee
€IMHUIIBI (MICKITIOUEHUE CITMBOYHOTO MACIIa, JKUBOTHO-
T'0 J)KHpa, TBEP/IBIX COPTOB MaprapyuHa H Ip., ynorpeo-
JICHHWE TMPOAYKTOB, OOraThIX MOJMHEHACHIIICHHBIMH
KK, - pacturensHOE Maciio, MOPEPOAYKTHI, pbiOa,
NITUIA, MACIUHBI, OPEXU C YUETOM IHEPreTUUECKON
MOTPEOHOCTH); YMEHBILIEHHE MTOTPEOICHHUS TPOLYK-
TOB C BEICOKHM COZIEpKaHUEM XOoJecTeprHa (He oornee
300 Mr B CyTKH) - HCKIIFOYEHUE CYOIIPOIYKTOB (TIeye-
HH, MIOYEK), UKPBI, SUYHOTO JKEJITKA, CHIPOKOITUEHBIX
Ko0J10ac, KUPHBIX COPTOB MSACHBIX U MOJIOUHBIX IIPO-
JYKTOB; MIPOAYKTOB, IPUTOTOBIEHHBIX B PE3yJbTaTE
Takoi 0OpabOTKM MUK, KaK XKapKa, GPUTIOP U T.1.;
o0oraieHye N1y BUTAMUHAMHU U €CTECTBEHHBIMU
npebroTukamu. Hapsaay ¢ pauyoHalIbHBIM THUIIO- H
9YKaJOPUHHBIM TUTAHHEM 00sI3aTEIbHBIM yCIOBUEM
nevyenus: 6onbHbIXx HAJKBII sBnsercs dusznyeckas
Harpy3ka. OHa OKa3bIBaeT MOJOKUTEIBHBINA dPPEKT
Ha CHID)KEHHUE MacChl TeJla M UyBCTBUTEIBHOCTD K MH-
CYJIUHY, [TpY 3TOM yBenunBaeTcs nocryrienne CKK



GEORGIAN MEDICAL NEWS
No 7-8 (208-209) 2012

B MBIIIEYHYIO TKaHb, I71€ TPOUCXOANUT UX OKHUCIICHNE,
TeM cambiM yMeHnbinaetrcs P [3,19,20,21]. Ctenenn
cHmxkenus 1P, kak npaBuio, KOppeiaupyeT ¢ UHTECH-
CUBHOCTBIO (PU3MYECKHX YIpPaXHEHUU, KOTOPHIE
pEeKOMEHIyeTCsl IPOBOAUTH HE MeHee 3-4 pa3a B Helle-
JIE0, TIPOJIOJKUTENBHOCTHI0 30-40 MmunyT. [Ipu Hea -
(DEKTHBHOCTH ITUX METOJIOB MOTYT OBITh UCIIONB30-
BaHbI ()apMaKoJIOrUIeCcKHE Mpenaparsl, CHHKAOIIHEe
Maccy tena. [Ipu MeHoIay3aIbHOM METab0IHYECKOM
CHUHJpPOME ISl TPOPUIAKTHKH Pa3BUTHS U JICUCHHUS
BHCICPAILHOTO OKUPEHUS, KaK OJHOTO U3 aKTOPOB
pucka BozHukHoBeHuss HAJKBII mpumensiercs 3amec-
TUTeNbHas ropMoHanbHas Tepanus (3I'T), a Takxke
AHOPEKCHUTEeHHBIE Mpenaparsl pa3HbIX MOATPYII
[31]: cenekTUBHBIA WHTMOUTOP OOpPATHOTO 3axBaTa
CEepOTOHMHA U HOpaJpeHanuHa - cuOytpamuH [17];
npenapar nepugepuaeckoro AeicTBus - opiaucrar. B
psje citydaeB JJis KOPPEKLMH MMUIIEBOTr0 MOBEICHUS
MPUMEHSIOT aHTUJenpeccanThl. JlekapcTBeHHbIE
cpenctsa, ucnoiaszyemblie B teuennu HAXKBIT nomxk-
HBI OBITH MAaKCHUMaJILHO O€30TaCHBI C TOUKH 3PEHHS
renaTroTOKCHYHOCTH M OKa3bIBaTh MOJOKHUTEIbHOE
BO3JICHCTBHE Ha KITMHUKO-JIA00paTOpHbIC U MOPdOIIO-
TrHYEeCcKHUe MOKa3aTesy nedeHu. B HeKOTOphIX cirydasx
MIpU HaJUYMM TOKa3aHUH BO3MOYKHO MPUMEHEHUE
XUPYPTrUUeCKUX METO/IOB JIeueHHs OKUpeHHs. Beioop
toro uiy uHoro npenapara 31T nmpu MMC onpenens-
eTCsl XapaKTepOM MEHOTIIay3bl (€CTeCTBEHHAS UITH XHU-
pyprudeckas), JJIUTENbHOCTbHIO ITepHOo/ia TOCTMEHO-
nay3bl (IMKJIMYECKUE PEeKUMBI IIPU [TOCTMEHOMay3¢e
710 2 JIET, HeTIpepbIBHbIE KOMOMHUPOBAHHBIE PEKUMBI
IpU MOCTMEHOoTay3e Oonee 2 JeT), a TaKkKe cTere-
HBIO BBIPQKEHHOCTH META0OIMYECKUX HapYIICHUH
[23,26,31,32]. ITpu BeIOOpE pexuma 31T y marpeHTok
¢ MMC kpaiiHe Ba)KHO TIHIATEIbHO aHAJIM3UPOBATH
HAJIWYHE U CTENEeHb METa0OIMYEeCKUX HapylICHUH,
a TaK)Ke NMPUCYTCTBHUE PA3JIMYHON COIYTCTBYIOIIEH
MaToJIOTHH (KUPOBOM renaro3, 00CTPyKTUBHOE aITHO?,
OCTE0apTpo3 U Ap.). JKeHIrHaM pu COXpaHEHHOM
MaTKe Ha3HayaeTcsl HU3KO/03UpPOBaHHasl, KOMOMHHU-
poBaHHas (3CTPOreH-recTareHHas ) Tepaus aHKeJInuK
(lepunr), pemoctonl/5 (Conseit dapma). Jleuenue
IIPOBOJIUTCS B HEMIPEPBIBHOM PEKUME B TeueHue 3-5
net u Oonee. XKenmmuHaMm 0e3 MaTKU Ha3zHAYaeTCsI
MOHOTepanus 3CTporeHaMu 0e3 MporecTareHoB.

[Tpy HanMYMK y NAMEHTKH TOTIOJTHUTEIBHBIX (pakTo-
POB pHCKa CepAeYHO-COCYAUCTHIX 3a001eBaHni (ce-
MEUHBIN aHAMHE3, KypEHUE ), 8 TAKXKE P BBISIBICHUN
1aTOJIOTUH NIEYEHH, TUIePKOAryJIsA UM, BBIPAKEHHON
TUNEePTPUNTHLIEPUIEMUH [TOKa3aHa MapeHTepaabHas
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3I'T [19] nampumep, 3CTpOreHsl B BUJE TUIACTHIPS
(kuMapa) win rens (3CTpoXKesb, AUBUIEIb), a TPU
HEOOXOJMMOCTH J00aBJICHUE TeCTareHHOTO KOMIIO-
HEHTa - aHaJIOT'H HaTypaJIbHOTO TIporecTepoHa (Iro-
(acToH) UK yTPOKECTaH B HEMPEPHIBHOM PEKUME.
B mocnenHue rogpl akTUBHO pa3pabaThIBAIOTCS M
uzydarorcst pexxumsl 3['T ¢ MuaManbHO 3 dek-
TUBHBIMH JI03aMH 3CTPOTEHHOTO M MPOTeCTareéHHOTO
KOMITOHEHTOB. [0 MaHHBIM MHOXKECTBa aBTOPOB,
npumeHenue 31T He3aBucuMO OT TUIa Ipenapara u
crioco0a BBEAIGHUS CIIOCOOCTBYET CHUIKEHHIO MaCChI
Tela M YMEHBIICHHUIO KOJIWYeCTBa a0J0OMHHAIBHO-
BHCIIEpATILHOTO *kHpa y skeHinH ¢ MMC [14,15,25].
JlanHas Tepanus He penraeT MOJHOCTHIO MpoliemMy
BO3PACTHOW MHCYITMHOPE3UCTCHTHOCTH M HE BIUSIET
Ha MHOTHE 3BeHbs Kak camoro MMC, tak u (usuo-
JIOTHYECKOTO CTapEeHUs B LIEJIOM. BaskHBIM Hampas-
nenueM B nedeHun HAJKBII sBnsercsa ymyuiienue
YyBCTBUTEIBHOCTH TKaHeW K MHCYnuHY[16,19,22,
24,26,28]. K 6a3ucHBIM MEIUKaMEHTO3HBIM CPEJl-
ctBaM Jieuenus: cunapoma UP y 6ompaeix HAXKBIT
MOTYT OBITh OTHECEHBI - OUTYaHUABI (METPOPMUH)
Y TUA30JHIUHIUOHBI (MTMOTIIUTA30H, POCUITIUTA30H)
- Mpemnaparhl, MOBBIIIAIONINE YyBCTBUTEIBLHOCTD
KJIETOYHBIX PELEeNTOPOB K MHCYIUHY. MeThopMuH
BBI3BIBACT: IMOBBIIICHIE YYBCTBUTEIBHOCTH TKAHEH
K MHCYJIHMHY; MOJAaBJICHUE MPOIYKIIUU TIIOKO3BI
MEYCHBIO; CHIDKEHUE THIEPUHCYINHEMUH; CTA0H-
JU3aIHMI0, TH00 CHIDKEHHE MacChl Tea; yMEHbIIIe-
HUE JUCIHINIECMUU; YIyUlIeHHEe PEONOTHYeCKUX
CBOWCTB KPOBH; TUTIOTCH3UBHBIN dPPEKT; CHUKEHHE
AKTUBHOCTH aJMIIOKUHOB, MakpodaroB. OTMe4eHO
Haubosee MUPOKOe MPUMEHEHHE METMOPQHUHA; Y
KOTOPOT0 HAOMI0aeTCsl HAUMEHbIIee YHUCII0 10004-
HBIX dQdexroB. Ha ceromusuamii 7eHs METMOPQHH
SIBJISICTCSI OJIHUM U3 aHTUINA0CTHUECKHX ITPENapaToB,
00J1a/1al01IMM JTIOKa3aHHBIM BIUSIHUEM HA CHU)KECHHE
yacToThl ocinoxuenunit CJ12 [4,6,9,18].

[Ipy mpuMeHEHHH 1TOTO IMpernapara 0TMEdanoch
yIy4lIeHHE KIMHUKO-MOPQPOIOTHUSCKUX TPOsSIB-
nennit HAXKBII B Buje yMeHbIIeHUs] aKTUBHOCTH
noKasaTeJieil HIUTOIIMTHYECKOTO CHHIIPOMa, CTCIICHH
cTearosa u Bocranenus u Gpudposa neuenu. OgHaKo,
BOIMPOC MPUMEHEHHUS ATUX TPENnaparoB y OOMbHBIX
HAJKBII tpeOyet npoBeneHus JanbHEHIINX HUCCIe-
JIOBaHU, 4TO 0OYCIIOBJICHO OTCYTCTBHEM aJCKBATHBIX
METOJI0B KOHTPOJISt 3 PEKTUBHOCTH JieueHHs (rena-
TOOHMOIICHS). YUUTHIBas MaToreHe3 3a00JIeBaHus, Yy
nareHToB ¢ HAXBII a¢dpdexktuBHBIM MOXKET OKa-
3aThCsl TaKXKe MPUMEHEHUE THITOJIUIUACMUYCCKUX
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CpeacTB u3 Tpymmbl (udbpaToB u cratuHoB [11,26].
OnHaxo, pe3ysbTaThl UCCIEIOBaHMsI C Ha3HAUCHHEM
kinogudpara 6oneHbiM HAXKBIT nokazanu ero He-
3¢ (HEeKTUBHOCTh, YKA3bIBACTCS U HA BO3MOXKHOCTh
pasButus GuOpaT-UHIYITUPOBAHHBIX TEATHTOB.
CraTtuHbl MOTYT NPUMEHSTBCS Y MAIEHTOB C JIHC-
JMnuaeMuen u runepxonecrepuneMueii. Ilokasaso,
YTO JaHHas TpyIla MpenaparoB YMEHBIIACT BbI-
pakeHHOCTh cTeaTto3a. [InefiorponHbie 3P PEeKTHI
CTaTUHOB Ha HJIOTENNH COCYNIOB, BOCTIAJICHHUE, CTa-
OunM3mpyIolIee NeiiCTBIE Ha aTEPOCKIECPOTHICCKIE
OJIAIIKK BHOCHUT JAOTIOTHUTEIIBHBIN BKJIA/1 B CHHYKEHHE
Cep/ICYHO-COCYINCTOrO prcka. OIHAKO, B OTHOIICHUH
CTaTHHOB TaKXe CYILIECTBYET Psi/i IPOTHBOIIOKA3aHUH,
CBSI3aHHBIX C UX IeNaTOTOKCUYECKUM JieiicTBueM. B
LIEJIOM, JTAaHHBIC BBITIOJIHEHHBIX Pa0OT MPOTHBOPEUH-
BBl U YKa3bIBalOT Ha HEOOXOAMMOCTh JabHEHIIEero
W3y4YEeHHs] BOSMOXXHOCTH MCIIOJIb30BAHUS 3THX TIpe-
naparoB y nanueHToB ¢ HAXBII.

B mactosimee Bpemsi B matoreneze HAXBII u
HACT" kpoMe MHCYTHHOPE3UCTEeHTHOCTH NMpHU3HaHA
pOJIb OKCHJIATUBHOTO CTpecca, KOTOPBIH SIBIISIETCS
CJIEZICTBUEM Pa300IICHUS TIPOLIECCOB OKUCIICHUS H
¢dochopunupoBanus nox BiusaueM CXK. Yuuter-
Bas natorene3 HAXBII, B cxeMbl Tepanuu JaHHOM
MaTOJIOTMH HEOOXOANMO BKITIOYATh aHTHOKCUIAHTHEIC
npemnaparsl ¥ renarornporekTops! [13]. B HacTosmee
BpeMs aKTUBHO M3y4aeTcsl BO3MOKHOCTh UCIIONIb30-
BaHus BuTamuHa E, aeKTuBHOCTH KOTOpPOTO OBLTa
MIPOJIEMOHCTPUPOBAHA B Psiic MCCIeNoBaHMM [5], a
TaKXe MPenaparoB THOKTOBOM (a-TMMOEBON) KUCTIOTHI
(AJIK) [22,26]. B otnomenun AJIK ycranoneHo,
4TO OHa OOJIaJjaeT TUICHOTPOIHBIM ACHCTBHEM Ha
BECh OPTaHM3M, OKa3bIBasl MOJOKUTEIHHOE BIHSIHUE
Ha DHEepPreTHYeCcKui, JUMUIAHBINA (TOPMO3UT CHUHTE3
xosecTepuHa, noaasisis BeicBoOokaeHne CXKK u3
KUPOBOW TKaHU, YTO MPERyNpexaacT pa3BUTHE
cTearo3a renaTollMTOB) U YINIEBOJIHBIN (CHIDKAET
WP, ycunuBaetr 3axBaT U yTUIU3ALUIO TIHOKO3BI
KJIETKOH, MOBBIIIAET YYBCTBUTEIHHOCTh KJIETOU-
HBIX PELENTOPOB K MHCYIHWHY) BHAB OOMEHOB.
Kpowme storo, AJIK, nMmest HU3KHUH OKCUCIUTENBHO-
BOCCTaHOBUTEILHBIA MOTEHIIMAN, 00JaJaeT MOI-
HBIM aHTHOKCHIaHTHBIM 3 PEKTOM U CIIOCOOCTBYET
MOBBIIIEHUIO JETOKCULIHUPYIOMHUX CyOCTaHIIMHI
B remaronurax (BOCCTaHABIMBAEeT ITTyTaTHOH) U
YAYYIIEHUI0 MOP(OIOTHYECKUX H3MEeHEeHHH. Jlo-
KazaHa dQQPEeKTUBHOCTH Mpernapara THOKTOBOM
(a-mumoeBoit) kuciaoThl - Oepnutuona 300, kak
BBICOKOA()()EKTUBHOTO aHTHOKCUAAHTA.
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MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Bepnutron 300 yMeHbIIaeT AUCTPOHIO TEATOLIUTOB
- BBIP@XKEHHOCTh HEKPOBOCTIATUTENIbHBIX H3MCHEHU I
MICUEHH, CIIOCOOCTBYET perpeccy (puOpPO3HBIX U3ME-
HCHUIT; yMCHBIIIACT MPOSBICHUS 00JI€BOr0 abJOMUH
AJIbHOT0,aCTCHOBETeTaTUBHOTO, XOJIECTATUYECKOTO U
[UTOJIUTUYECKOTO CHHIPOMOB; OKa3bIBACT MOJIOKHU-
TEIILHOE BIIMSHHUE HA COCTOSIHUE JIMIHTHOTO U yTJIe-
BOJIHOTO OOMEHa; YITy4IlaeT OeJIKOBO-CHHTETHIECKYIO
(bYHKIHUIO IEYCHH; OKa3bIBasi aHTUTOKCHYECKOE JCH-
CTBHE B OTHOIICHHU MPENapaToB PTYTH,MBIIIbSKA,
CeJICHA,IMaHUI0B,CYPbMBI.

Cnoco6 nmpumeHeHHst 1 A03b1: | oTan: 2 Hegenu Oepiu-
troH 300 B/B karnenpHO 600 Mr B cyTkH (2 amil.), pas-
BenieHHbIN B 250 mut ¢us. p-pa; 1l atam: 10 6 MecsiieB
npueM TabJIeTHPOBaHHOTO rpernapara oepiutron 300 B
no3e 600 mr B cyTky; (110 1 Tab. 2 pa3a B CyTKH).

[lpu ananuze paboOT, MOCBALICHHBIX JICYCHUIO
HAXBII, yka3biBaeTcst Ha 00s1e€ IIHPOKOE PUMEHE-
HHE, CPe/Ii IenarorpoTeKTOPOB, YPCOIE30KCHXOIIEBOI
kucnotsl (YJIXK) u scceHimanbabix Gochoamnumios.
VYIXK - renaronpoTekTop, MUHUMHU3UPYIOIIUNA TOK-
CHUYHOCTB KETYHBIX KUCIOT U 00NIaIalounii aHTH-
OKCHUJIaHTHBIMHU, MEMOpPaHOCTaOMIN3UPYIOIUMH,
UMMYHOMOIYIUPYIOLUIMMHU CBONCTBamH, [1,2,7,10,11]
BKJIIOUEH B cxemy JjeueHus manuentoB ¢ HAXBIIL.
VYIXK, HOopManu3ys Tenaro’HTepalibHyI0 HUPKYII-
U0 KEITYHBIX KHCIIOT U LEJIOT0 psijia OMOJIOTHYeCKU
AKTUBHBIX BEIIECTB, BBITECHSS TOKCUYHBIE KETIHbIE
KHCJIOTBI, CIIOCOOCTBYET JTMKBUAALUN H30BITKA XO-
JIeCTepuHa B rernarouuTax, MyTeM YMEHBIIEHUS ero
CUHTE3a 1 BcackiBaHUs u3 kumneunuka. Y1 XK taxke
00J1a1aeT MUTONPOTEKTUBHBIM H aHTHAIIONTOTHYEC-
KUM JeMCTBUEM, IPEMATCTBYS Pa3BUTHIO OKHUCIH-
TEJIBHOTO CTpecca. YPCOIEe30KCUX0JIeBasi KHCIIO0Ta
(ypcocan, ypcodainbk) - 10361 10-15 MI/Kr B CyTKH.
Kypcsl nteuennst ”HANBUYa bHBIL.

Occennualibabie pochonunuibl (3cceHuane,
(dhochornus, acnuBep dopre). Dccennuane Gopre
H npumensieTcst B KMMHUYECKOM MpakTuke comnee 50
Jet, JokaszaHa 3G QeKTUBHOCTH 3TOTO Mpernapara npu
HAXBII [20,21,22,27,35], oH pekOMEHAOBAaH MPHU
JlaHHOM 3a0osieBaHUU. MeMOpaHOCTaOMITU3UPYIO-
IIee W rernaronpoTeKTUBHOE JiciicTBIE oOecreunBa-
eTCsl MyTeM BOCCTAHOBIICHUSI OapbepHOW (YHKIIMU
JJUITUAHOTIO CJI0s MeM6paH IICYCHOYHBIX KJICTOK.
Henacepimennsie >KupHble KHCIOTHI (POC(OIUTTHIIOB
CHOCO6CTByIOT TMMOBBIMICHUTIO AKTUBHOCTHU U TCKYUCC-
TH MeMOpaH, HOpMalu3aluu MPOHUIAEMOCTH, a
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TaKXKe HOCOGCTB}/}OT AKTHUBAIlMK PACIIOJIOKCHHBIX B
MeMmOpane (oCHOUITUI3aBUCUMBIX PEPMEHTOB, UTO,
B CBOIO OUEPE/Ib, MOJIICPKUBACT OOMEHHBIE ITPOLIECCHI B
KJIETKaX IEUSHH, CIOCOOCTBYET IOBBIIICHUIO €€ JICTOK-
CHKAIIMOHHOTO M SKCKPETOPHOTO moTeHrmana [27,29].
Kpome toro, nannsrii npenapar npu HAXKBIT oxazbl-
BACT THUIIOJIMTIUACMUYCCKOC U THUIIOTTTMKEMUYECCKOC
HCﬁCTBHe (HOBI)IHIaCT YYBCTBUTCIIbHOCTb MHCYJIMHOBBIX
PELICTITOPOB), 3aMeJUISICT CHHTE3 KOJIJIAreHA U ITOBBIIIIACT
AKTUBHOCTB KOJIJIareHa3bl (TopMokeHue (puoporeHesa)
[36]. J103b1 3cCEHIMATBHBIX (POCHOTHITHIIORB - 2KATICYIIbI
3 pa3a B JicHb, HE MEHEE 3-X MECSIICB.

B Hacrosiee Bpems 00cykaaeTcsi BOSMOKHOCTB MTPH-
MEHEHUsI 0JI0KaTOpOB aHTMOTEH3MHOBBIX PEIIENITOPOB
[12,26] 1 MHTUOUTOPOB AHTUOTEH3UHITPEBPAILAFOIIIETO
(epMeHTa B KaYECTBE CPEACTB, yMEHBIIAIOINX U Mpe-
JIOTBpAIIAIOIIHX pa3BuTHe (PrOpo3a, 4To 00YCIOBICHO
poJbI0 aHrMoTeH3uHa B nporpeccupoBanuu HACT.
YcTaHOBIEHO, YTO aHTMOTEH3WH, CIIOCOOCTBYSI MPO-
sdeparu MuohuOpoOIaACTOR, KIETOUHOM MUTPALIUH,
CHHTE3Y KoJUIareHa ¥ IPOBOCTIAJIUTENBHBIX [ATOKUHOB,
aKTUBHPYET Tporecchl GudporeHesa B neueHu. [Ipu
JICUCHUH JI03apTAaHOM OBUIO BBISBICHO 3HAUYUTEIb-
HOE yMEHbILICHHE BocmaneHus, Gudposa, crearosa,
AKTUBHOCTH TEUCHOYHBIX TpaHCaMHHa3. Tak, mpuem
nozaprana y naientoB ¢ HACI u apTepuanbHOil ru-
riepTeH3uei B CyTouHoi fo03e 50 Mr B TedeHue 38 Heenb
IPUBOIUI K TocToBepHOMY cHIDKeHMIO AJIT u I'TTII,
YTO COYETAIOCH C YMEHBIICHUEM CTEIICHH CTearo3a
BOCHANIUTENBbHOM akTuBHOCTH [12,20,21].

Jns camxenns nporpeccupoBanust HAXBII umeet
3HauYeHHWE YMEHBIIEHHE KOHIIEHTpAaIuu TyMOp-
Hekporusupymwoiero ¢pakropa-a (TNFa). Obmnanas
BBICOKOH Omonornueckoi aktuBHOCThIO, TNFa ycu-
suBaeT VP 1 nmpuBOAUT K pa3BUTHIO OKUCIIUTEIb-
HOro crpecca. YmeHnblenue yposHst TNFa B kposu
CBSI3aHO C PErpeccoM KIMHHYECKUX U MOPPOTIOTH-
yeckux nposisneHuit HAXKBII. ITenrokcndummmn
ymenbmaet 3@¢pexrsl TNFa. Haznauenue storo
npemnapata y nauueaTos ¢ HACI' B cyTouHoii go3e
1200 Mr Ha mpoTtsbkeHuu 12 MecsieB ObLIO CBS3a-
HO CO CHIDKEHHEM ToKa3aTesied IUTOIUTHYECKOTO
CHUHJIpOMA U JIOCTOBEPHBIM YJIyUIlIEeHHEM I'MCTOJIO-
rUYECKUX TMokasarenei y 67% OonbHbBIX [26].

[Ipu newennu HAXBII ynensercs BHUMaHuEe U
BOCCTaHOBJIEHHI0 MUKPOOMOLIEHO3a KHUIIEYHUKA.
Bomnpoc npoBeaeHus caHalMy KUIIEYHUKA aHTHOAK-
TEepUAIBHBIMU IIpenapaTaMu OCTaeTCAd OTKPBITHIM.
AHTHOMOTHKH PEKOMEHIYIOTCS TOJIBKO PH HATMUUHU
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BepUPUIUPOBAHHONW UYBCTBUTEIBHON YCIOBHO-
naroreHHou ¢uopsl B KuieuHuke. [IpenmyiecTBo
BBIOOpA NP 9TOM MPUHAJICKHT TIpernaparam, oomna-
JIAIOIIMM CIIOCOOHOCTBIO XOPOIIO HAaKaljIuBaThCs B
xKeau ¢ 3 (HEeKTOM BTOPHYHOTO ITPOXOXKIACHUS Yepe3
JKEITYJIOYHO-KUAIICYHBIN TPAKT, K KOTOPBIM OTHOCSTCSI
(TOPXHHOIOHBI IEPBOTO OKOJIEHHS (TUMPOdIIOKCa-
1uH). Taxke MOTYT HCIIOJTB30BaThCS KUIIICYHBIC aHTH-
CENTHUKH, THIIa METPOHHU 13012 T HU(PYPOKCA3HI, 1
HEBCACHIBAIOLINECS B KHIIICYHNKE Npenaparsl. Koraa
HET MOKa3aHWH JJisi MPUMEHEHUs aHTHOMOTHKOB,
kuieyHas cananus y 6onbabix HAXKBIT npoBoaut-
csl IpeOMOTHKAaMH, a ITperapaToM BEIOOpa B TaHHOM
cirydae siBseTcs 9youkop. Ero mpenmymiecTBoM siB-
nsieTcst cOaaHCUPOBAHHBIN COCTaB, Ky/1a BXOJIST M-
IICBBIC BOJIOKHA U BUHHBIE JposkkH (S. vini). Kpome
MOIIHOTO TPEeOHOTHYECKOro dPdekTa, 3yOuKop 00-
JaJiaeT XOPOLUIMMH COPOIIMOHHBIMU CBOHCTBAMH, YTO
TIO3BOJISIET HE TOJILKO BOCCTAHABIMBATH HOPMAJIbHYIO
MHUKPOQUIOpY, HO M MPOBOJIUTH JI€3MHTOKCHUKAIIHIO.
[To pesynbsraTam UcCIieOBaHUM, PUEM 3yOUKOpa y
JTAHHOW KaTerOpuH MalieHTOB CII0COOCTBYET AOTIOJI-
HUTEIHHOMY YMECHBIICHUIO IUCIUTIONPOTEHICMUH 1
TIOBBIIICHHUIO YyBCTBUTEIBHOCTH K HHCYHHY. [Ipen-
nmaraercs caenyromas cxema jgeuenus HAXBII [26],
KOTOpast He SABJISIETCS CTaHAapTU3UPOBAHHOM, OJTHAKO
MaToreHeTHYeCcK 000CHOBAaHHOM:

- Ha oTarne renarosa - AJIK (6epnuTHoH) 1 MpeOHOTHK

(aybukop);
- Ha stanie HACI" — nomonuutensHo MeTHOpMHUH
(cuotop) u V]I (ypcocan).

Ha mpaxTuke panioHanbHbIH BEIOOP TOTO M MHOTO
mpermapara MOXeT onpeaensThes coueranneM HXKBIT
¢ ogHuUM u3 komrnoHeHToB MC (oxupenuem, CJI2,
apTepUaIbHON TMIIEPTEH3UEN IIPU OJHOBPEMEHHOM
coyeTaHnu Heckobkux nposisiennit MC - HAXBI,
oxupenus, CI1 2 Tuna, aprepraibHOM THIepTeH3N).
IIpenmnaraercs cienyromas cxeMa ONTUMaJIbHOM Te-
panuy Npu OTHOBPEMEHHOM COYETaHUH HECKOJIBKUX
npossieanit MC (HXXBII, oxupenus, CJ| 2 tuma,
apTepuaIbHON THIIEPTEH3HN):

- TUTIOKAJIOpHUITHAS TUTIONUITHeMUYEeCcKas IUeTa;

- (u3nUeckue Harpy3ku — He MeHee 4-5 pa3 B He-
neinto 1o 30-40 MuHyT;

- 3yOuKop 1o 2 makeTHka 3 pa3a B JICHb;

- MetopmuH (cMohop) B MHIUBUAYATBHO MOT00-
paHHOU J103€;

- AJIK (6epnutnon) 600 EJl B cyTkw;

- VI (Ypcocan) 15 Mr/kr/cyTku;

- aHTAroOHUCT pelenTopoB anrnorensuxa Il (Hanpu-
Mep, J103apTaH);
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HaHI/IeHTaM C TAKEJIBIM ACKOMIICHCUPOBAHHBIM LTUP-
PO30M ITOKa3aHa TpaHCIUIaHTalusd NCYCHU.

HAXGBII, no ceit neHp, npuBieKaeT BHUMaHUE HC-
CIIEIOBATENIeH U MPAKTHUECKUX Bpadeil. M3yuarorcs
MPUYHMHBI ¥ TATOTEHE3 Pa3BUTHUS ATOTO 3a00JICBaHHS
W €T0 B3aUMOCBSI3b C METa0OTMYECKUM CHHIIPOMOM,
B 0COOEHHOCTH, C MEHOTAay3aJIbHOM MeTaboauyec-
KUM CHUHAPOMOM; HAKaIlJINBAKOTCA HOBBLIC JaH-
weie o auarHoctuke HAXBII, yctanoBieHuio
($hakTOpOB pUCKA HEOJNATOMPUSATHOTO TCUCHUS
3aboneBaHusl u ero jedeHus. PazpabareiBatores,
anpoOUPYIOTCS OCHOBHBIC HAINPABJICHUS MaTOre-
HETUYECKOH papmMakoTepanuu 1 peKOMEHJAIH 1O
JICYCHUIO U TpoduiIaKkTuke 3abosieBanusi. Bmecre
¢ TeM TpeOyloTcs TajdbHEHIINe HCCIeT0BaHUS IS
JIoKa3aTeabHON 0a3bl, 0 BO3MOKHOCTH IPUMEHEHHSI
PEKOMEHIYeMbIX KOMOWHAIMH JIE€KapCTBEHHBIX
MpenapaToB ¢ HEIbI0 YIYYIICHNU Ka9ecTBa U MPo-
JOJIXKUTCIBHOCTHU KHU3HHU 6OHI)HI)IX, 3aMCOJICHUSA
MporpeccupoBaHusi 3a00JIeBaHUs U MPEIyIPEK-
NICHUsI CMEPTHOCTU. Y BceX manueHToB ¢ MC,
0CcOo0CHHO B MEpHOJ MEHOMAy3bl, HAlUCHTAM, Y
KOTOPBIX UMCETCH BBICOKAsA BEPOATHOCTD PAa3BUTHUA
HAJKBIT noykHa ObITH TpOBeicHA OlIcHKa MOp(]Oo-
(YHKIIMOHAIILHOTO COCTOSIHUS MeueHn. HecmoTps
Ha TO, YTO pa3paboTKa CTaHJIapTOB AMATHOCTUKH
u neuennst HAXKBII okoHuarenbHO He pa3pelieHa
MCIUILMHCKHE CIICHUATINCTBI MOTYT MCIIOJIB30BATH
B CBOCH MpaKTHKE, HMEIOIIKECs B JJUTEpaType pe-
KOMCHJalluM 110 JICYHCHHIO, HaKallJIMBaTb JaHHBIC
OTHOCUTECJIbHO NPEAJIOKCHHBIX aJITOPUTMOB, YCO-
BCPLICHCTBYS UX.
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SUMMARY

TREATMENT OF NONALCOGOLIC FATTY
DISEASE OF LIVER

Antelava N., Ghonghadze M., Okujava M., Pach-
koria K., Gogolauri M.

Thilisi State Medical University, Department of
Pharmacology and Pharmacotherapy, Department
of Medical Pharmacology, Georgia

The experimental and clinical data concerning
of treatment of nonalcogolic fatty liver disease
(NAFLD) are summarized and analyzed in the re-
view. Some aspects of pathogenetic pharmacother-
apy of NAFLD have been discussed (correction of
insulin resistance, obesity, dislipidemia, oxidative
stress, hepatoprotectors, restoration of intestine mi-
crobiosis, replacement hormonal, syndrome and an-
tihypertensive drugs). Medical and non - medical
methods of treatment is compared. It is concluded
that further study to improve methods of prevention
and treatment of NAFLD are required.

Keywords: nonalcogolic fatty liver disease, treat-
ment.

PE3IOME

JJEUEHUE HEAJKOTI'OJIbHOM )KUPOBOM
BOJIE3HU MEYEHU

Antenasa H.A., l'ouraaze M.B., Okyn:kaBa M.B.,
Hauxopus K.3., T'oronaypn M.H.

Tounuccrxuii 2ocyoapcmeeHnblll MeOUYUHCKUU
VHUBepcumem, 0enapmamenm Gapmaxoiocuu u
Gpapmaxomepanuu, denapmamenm MeOUYUHCKOU
Gapmaronoeuu, I pysus

B 0030pe 00cyknatoTcst pa3padbaTbiBacMbIe U arpoou-
PyEMBIC OCHOBHBIC HAIIPpABJICHUA MaTOreHeTUYECKOM
(dapmakoTepanuu U peKOMEHAALUH TI0 JICYCHUIO U
npoUIaKTHKE HEAIKOTOJIbHON KUPOBOH OOJIe3HH
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neuernn (HAJKBII). Harpasienusimu natoreHeTniec-
koii Teparuu 6onbHBIX HAXKBIT siBnsitoTcst: hapma-
KOJIOTHYecKas Tepamnusl WHCYIMHOPE3UCTEHCTOCTH,
OKUPEHUS, TUCITUITONPOTENHEMHHN, OKHCITUTEIILHOTO
cTpecca, MPUMEHEHHEe renaronpoTeKTopoB, BOCCTa-
HOBJICHHE KHUIIIEYHOTO MUKpPOOMO3a; TPU HAIUYHH
MEHOTIay3aJIbHOTO META00TNUECKOTO CHHIPOMA TTPH-
MEHEHHE 3aMECTUTEIbHOU TOPMOHAJIBHON TE€parui,
a B CiIy4ae COueTaHHs C TUIEpTeH3Uel - TUIOTEeH-
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3UBHOM Tepanuu. PaccmarpuBaroTcst Tak:ke METOJIbL
HeMeJIMKaMEeHTO3HOM Tepanun. AHaJIM3UPYIOTCS Me-
XaHU3MBbI 9 PeKTHBHOCTH (papmMaKoIpenapaTos, Mpu-
mensiembix ipu HAJKBII. Bmecte ¢ Tem, oTmeuaercs,
YTO TpeOyroTCs JalbHEeHIINe UCCIIeI0BaHNS BO3MOXK-
HOCTH MPUMEHEHHS PEKOMEHYEMBIX KOMOWHAIMN
JIEKApCTBEHHBIX MpPENaparoB, pa3padoTKa METOI0B
npodwiaktuku u ieuennss HAYXKBII, ocHoBaHHBIX Ha
MPUHLMIAX J0Ka3aTeIbHON MEIUIINHBI.
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PECULIARITIES OF CARDIOVASCULAR DISEASES IN WOMEN

Zhvania N., Ratiani L., Avaliani Sh.

Medical Diagnostic Center “Healthy Woman”; Thilisi State Medical University, Georgia

Diseases of the heart and circulatory system remain
the biggest cause of deaths worldwide. In 2007, Car-
diovascular Diseases (CVD) caused 1 death per
minute among women in the United States. These
represent 421.918 deaths in women — more than from
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cancer, chronic lower respiratory disease, Alzheimer
disease, and accidents combined [2]. Cardiovascular
Diseases is the main cause of death in Europe: ac-
counting for over 4.30 million deaths each year (54%
of deaths in women and 43% of deaths in men). CVD
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is the main cause of death in women in all countries
of Europe and is the main cause of death in men in
all countries except France, the Netherlands and Spain
[9]. CVD is also the main cause of death in the Euro-
pean Union (EU) accounting for over 2.0 million
deaths each year (45% deaths in women and 38%
deaths in men). The main forms of CVD are coronary
heart disease (CHD) and stroke [9]. Over a third of
deaths from CVD is from CHD and just over a quar-
ter is from stroke. Over one in five women (22%) and
over one in five men (21%) die from CHD; one in ten
men (9%) and one in eight women (12%) die from
stroke. Generally CVD was the main cause of death
for women in all 48 countries of Europe: accounting
for 1.24 million deaths in Europe each year. Over one
in six women (17%) and one in ten men (11%) die
from the disease [9,40]. CVD causes more than 50%
of deaths in men in eight countries: Armenia, Azer-
baijan, Bulgaria, Georgia, FYR Macedonia, Serbia
and Montenegro, Romania, and Ukraine in 2010.
CVD is the main cause of death before the age of 65
for men in 26 of the 48 countries of Europe and for
women in 17 countries. In women, the countries where
CVD is the main cause of death before the age of 65
are all Central and Eastern European countries [1,7,9].
CVD causes between 50% (Georgia) and 15%
(France) of deaths before the age of 65 in men, and
between 46% (Georgia) and 11% (France) of deaths
before the age of 65 in women [7]. The frequency of
CVD in Georgia was raised during last 10 years. The
morbidity of CVD (the cases diagnosis for the first
time) were: 56, 8 thousands on 2002; 64 1 on 2003;
70,7 on 2004; 83,2; on 2005. The statistical data for
last years is as following: 74,4 on 2008; 96,6 on 2009;
98,2 on 2010 and 103,5 on 2011 [11]. In 2002 age-
standardized DALY s (Disability Adjusted Life Year)
— lost per 100,000 rates for CHD, stroke and other
CVD in Georgia were: 2,103 from CHD; 1,552 from
Stroke and 504 from other CVD. Risk of CVD is
directly related to both systolic and diastolic blood
pressure levels. The World Health Report 2002 esti-
mates that that over 50% of CHD and almost 75% of
stroke in developed countries is due to systolic blood
pressure levels in excess of the theoretical minimum
(115 mmHg). More recently the WHO has provided
estimates of systolic blood pressure for the European
region for 2002 and projected estimates for 2005 and
2010. Among men aged 15 or over WHO data suggest
that mean systolic blood pressure ranges between 118
mmHg (Turkey) and 140 mmHg (Georgia). Among
women aged 15 or over WHO data suggest that the
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mean systolic blood pressure ranges between 115
mmHg (Switzerland) and 135 mmHg (Georgia).
Concerning 2010 statistical data the rate of arterial
Hypertension in Georgia -51,7% ,in 2008 raised by
8%, rate of CVD- 26,3% raised by 7%. There is no
tendency of rise of acute myocardial infarction rate
34,7% [1,7]. The Women’s Ischemia Syndrome
Evaluation (WISE) Study, supported by the National
Heart, Lung, and Blood Institute, evaluated gender
differences in the presentation and treatment of isch-
emic heart disease. Several anatomical and physio-
logical differences exist in the cardiovascular system
of women compared to men. Because women’s bod-
ies are generally smaller in stature, the female heart
and thoracic cavity are smaller and lighter. A woman’s
heart weighs approximately 229 grams; a man’s heart
weighs about 56 grams more. The female heart also
has smaller coronary arteries than a man’s heart. The
right coronary artery appears to be more dominant in
women [3,12,34]. On the electrocardiogram (EKG),
resting heart rate is higher, PR and QRS intervals tend
to be shorter, the amplitude of the R, S, and T waves
are smaller in women. Stroke volume and resting
ejection fractions (EF) tend to be higher in women
than in men. Up to 30% of women with normal coro-
nary arteries do not have an increase in EF with ex-
ercise, a finding that has important implications for
exercise testing [16]. All intravascular ultrasound
studies have found that women had less atheroma
volume than men, including both luminal plaque and
atheroma within the media, despite older age and more
risk - factors, and even after accounting for body
surface area and vessel size. After adjusting for body
size, women also have smaller coronary vessels [34].
Hematologic differences also exist between men and
women. Women’s hematocrit and blood volumes tend
to be lower, along with their oxygen-carrying capac-
ity. Cholesterol levels tend to rise in women around
55 years of age; however, the natural estrogens of peri
menopause are believed to provide protection against
heart disease by conferring beneficial effects to the
lipid -profile. It has also been suggested that estrogen
receptors located within the walls of blood vessels
may affect the proliferation of smooth muscle cells,
reduce platelet aggregation, and alter the degradation
of collagen and elastin [12,30]. The most important
role for women protection from CVD belongs to es-
trogens. In general, premenopausal women are pro-
tected from coronary heart disease (CHD) compared
with aged-matched men but this female protection’
appears to be lost after menopause, suggesting ben-

31



eficial effects of female sex hormones on the cardio-
vascular system. Two double-blind randomized
clinical trials are underway in postmenopausal
women. One in women with coronary disease is
known as HERS (Heart Estrogen-progestin Replace-
ment Study) and another in predominantly healthy
women is the WHI (Women’s Health Initiative).
Several mechanisms of estrogen mediated protection
from cardiovascular disease have been identified in-
cluding Increased HDL, lower LDL, lower VLDL-
cholesterol/triglyceride ratio, increased clearance of
intermediate density lipoprotein (IDL) and LDL via
an unregulated LDL receptor, diminished penetration
and degradation of LDL in the arterial wall, an inhibi-
tion of LDL oxidation by various estrogens and a
reversal of inappropriate acetylcholine (EDRF)-me-
diated vasoconstriction in arteriosclerotic vessels.
Two classical estrogen receptor subtypes, ERo and
ERB, have been identified in the heart and vasculature.
The long-term effects of estrogen may be mediated
by both ERa and ERp through alteration of gene
expression and protein synthesis (genomic action)
The rapid no genomic effect of estrogen may involve
calcium-mediated activation of endothelial nitric
oxide synthesis [35]. GMP and intracellular signal
transduction pathways [12,38]. Recently, a third
membrane-bound and G-protein-coupled estrogen
receptor (GPER), GPR30, has been identified. In the
heart, activation of GPR30 with the specific agonist
G1 reduced ischemia/reperfusion injury and preserved
cardiac function acting through PI3K-dependent Act
pathways [35]. There are other recently discovered
mechanisms by which estrogens could provide cardio
protection. Estrogen has been shown to increase ex-
pression of superoxide dismutase and inhibit NADPH
oxidase activity, thereby reducing oxidative stress
[12,30]. Inflammation is considered a key element in
the pathogenesis of hypertension, atherosclerosis and
development of coronary heart - disease (CHD), and
estrogen has been reported to reduce inflammatory
markers [12]. Estrogen also attenuates after load- or
agonist-induced cardiac hypertrophy via inhibition of
calcineurin, hypertrophic transcription factor NF-AT,
and MAPK signaling pathways [8]. In addition, es-
trogen has a profound anti apoptotic and pro-surviv-
al effect on cardiomyocytes [6]. Moreover, estrogen
has been shown to promote endothelial progenitor
cell mobilization and enhance mesenchymal stem
cell-mediated vascular endothelial growth factor
(VEGF) release [5,6], improving endothelial and
myocardial functional after ischemia.
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Risk factors of CVD in women. The traditional car-
diovascular risk factors, of CVD are the same for
males and females. Besides the traditional risk factors
women have gender specific risk factors. The tradi-
tional risk factors are no alterable and alterable factors.
No alterable risk factors are: Age; family story Ethnic
Background. Alterable risk factors include smoking,
hypertension, hyperlipidemia, diabetes, - obesity,
metabolic syndrome, sedentary lifestyle, and Type A
behavior pattern. Type A behavior is - characterized
by hurriedness, impatience, sense of time urgency,
restlessness, hyper alertness, a passive pattern of
competitive striving, and frequently aroused angry
and hostile feelings and behaviors. In contrast to their
Type A counterparts, Type B people are less harried
[8]. Recognition of the Type A behavior pattern as
a risk for heart disease was primarily based on the
Western Collaborative Group Study, a prospective
study of 3,524 employed men. This more than eight-
year investigation found that men initially assessed
as Type A individuals had twice the rate of heart
diseases. Framingham Women gender-specific
risk factors include: Employment conflict, oral
contraceptives, and menopause [34,41]. One study
0of 35,038 women, which was conducted within the
NHS, found no relationship between job demands,
job control, or social support and heart disease.
The Study examined four types of work experi-
ence based on the level of job demands (i.e., low
or high) and the level of job control (i.e., low or
high). Examples of job demands examined included
excessive work, conflicting demands, insufficient
time to work, fast work pace, and working hard.
Examples of job control examined included skill
discretion (e.g., learning new things, task variety)
and decision authority (e.g., freedom to make deci-
sions, having a voice in the workplace). The level of
support received from coworkers and managers was
also included in the assessment. The Framingham
Offspring Study found that women with active job
strain (i.e., high job demand, high job control) had
a 2.8-fold increased risk of coronary heart disease
when compared to women with high job strain (i.e.,
high job demand, low job control). Other studies
have indicated that women in male-dominated jobs,
women who perform care giving outside work,
and women experiencing marital stress may be at
increased risk for heart disease [19,21,23,32].

Oral Contraceptives. Women who use combination
hormonal contraceptives have risk of M1, particularly
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in conjunction with other cardiovascular risk fac-
tors, such as smoking. If a woman takes hormonal
contraceptives and smokes, she increases her risk
level 20 times over that of a woman who neither
smokes nor uses oral contraceptives. However, the
risk of heart disease diminishes after the contracep-
tives are stopped. Research has indicated that the
newer, third-generation contraceptives are the first
to have been associated with no excess risk of MI
[15]. However, other studies have found that women
taking third-generation oral contraceptives have an
estimated twofold increased risk of venous throm-
bosis compared with those taking second generation
oral contraceptives [15,18]. Additionally, The debate
over which contraceptives have the least possibility
of harmful side effects continues; more research is
needed for a definitive answer.

Menopause. At the time of the risk appears to depend
upon the class of estrogen, the dose, and the duration
of use. Menopause, serum estrogen levels decrease.
The absence of estrogen increases a postmenopausal
woman’s vulnerability to heart disease due to the
effects on lipoprotein metabolism. These changes
include a decrease in HDL levels and an increase
in LDL levels. In addition, blood vessels become
less flexible after menopause due to the reduction in
circulating estrogen. Research has demonstrated that
elevated iron levels greatly increase a man’s risk of
heart disease. However, additional studies are needed
to determine if the iron retention that occurs in no
menstruating women is a significant cardiovascular
risk factor [38,44]. Symptoms of CVD in women:
women are typically 10 years older than men, when
presenting with heart disease. When women do pres-
ent, other conditions (e.g., osteoporosis, diabetes, and
hypertension) and the clinician’s interpretation of the
woman’s chest pain may obscure the indications of
disease. There is a greater prevalence of no coronary
causes of chest pain in the female population, and
chest pain is frequently accompanied by abdominal
pain, dyspnea, nausea, fatigue, and greater func-
tional disability [22,26,36]. Additionally, a variety
of structures may cause symptoms, such as mitral
valve prolapse, pericarditis, or gallbladder disease
that localize to the chest. The clinical history and
physical exam have limited value in women, except
for women older than 65 years of age with definite
angina. The history and physical exam do provide
information on the occurrence of prior events and risk
factors, such as diabetes and hypertension, and also
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uncover symptoms of more advanced disease, such
as heart failure [22,40]. The presence of new physical
findings, such as arrhythmias, mitral regurgitation,
a fourth heart sound (atrial gallop), increases the
chances of a positive diagnosis of heart disease [3].
The diagnosis is also favored by the presence of other
cardiovascular risk factors or by EKG changes at rest
or during angina episodes. Women most often than
men have Coronary micro vascular disease (MVD) - X
Syndrome, which affects the tiny coronary arteries. In
coronary MVD, the walls of the heart’s tiny arteries
are damaged or diseased. In CHD, plaque builds up in
the large coronary arteries narrows them and reduces
the flow of oxygen-rich blood to heart muscle [22].
In coronary MVD plaque doesn’t create blockages in
these vessels as it does in the heart’s large arteries.
The cause and path physiologic mechanism of MVD
is unknown. However it’s known that Syndrome X is
more common in women. About 70% of patients are
women who are approaching or have already gone
through menopause. In WISE study of 936 women.
Undergoing cardiac catheterization for chest pain,
60% did not have a major blockages in the arteries of
their heart. These women are commonly diagnosed
with “Syndrome X,” defined as chest pain, an isch-
emic stress test response and angiographic normal
coronary arteries [3]. “Syndrome X likely results
from coronary micro vascular dysfunction, which is
a disordered function of the smaller coronary resis-
tance vessels.The WISE study is indirectly exploring
the hypothesis that this syndrome is associated micro
vascular endothelial dysfunction by measuring coro-
nary flow responses to intracoronary adenosine and
acetylcholine, risk factors for endothelial dysfunction,
and subclinical atherosclerosis [36].

Diagnosis of heart diseases in women. Several non-
invasive tests are used to diagnose coronary heart
disease. These include the resting EKG, exercise
EKG, nuclear medicine stress test, radionuclide
and exercise echocardiogram. The resting EKG
is the first-line screening test in men as in women
due to the increased proportion of unrecognized or
“silent” infarctions seen in the female population.
The presence or Absence of abnormal Q waves on
the resting EKG may be affected by the use of HRT
in women older than 50 years of age. Study results
have shown that there is a lower occurrence of
abnormal Q waves on the EKG in postmenopausal
women who received HRT compared to women
who have not [34].
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Exercise EKG. Although the exercise EKG may not be
as accurate in the diagnosis of heart disease in women
as in men, the American College of Cardiology (ACC)
and the American Heart Association (AHA) have
recommended the routine use of the exercise EKG
for evaluating suspected coronary artery disease in
women who have a normal resting EKG and good
exercise tolerance [27]. Women are more prone to
false positive results than men with this test; however,
a test result that is clearly negative has been found
to be equally reliable in both women and men [22].
In women with normal coronary arteries, this test is
associated with a higher false-positive rate (30% to
40%) as ST-segment depression is fairly nonspecific
in women. A true positive test is indicated in women
if there is profound ST-segment depression (3-4 mm
rather than 1-2 mm) representing MI or ST-segment
abnormalities that are widespread and persist into the
recovery phase [22]. A second difficulty associated
with the exercise EKG is that for the test to work, a
woman must be able to raise her heart rate up to 85%
of maximum capacity by exercising for about 15 min-
utes. . When test results are either clearly positive or
not clearly positive or negative, additional diagnostic
tests (i.e., echocardiography or nuclear stress test) are
usually performed [22]. The ACC/AHA have recom-
mended cardiac imaging for symptomatic women
with established coronary artery disease, women who
have an indeterminate or intermediate-risk exercise
EKG test, and women with an intermediate-risk Duke
treadmill score [27]. With multivessel disease, greater
than 90% accuracy has been reported, while only
about 50% accuracy has been seen in patients with
single vessel or no disease [21].

Nuclear Medicine Stress Test The nuclear medicine
stress test is another noninvasive diagnostic test that
may be used in women. At peak exercise, a small
amount of radioactive tracer is injected and a series
of images of myocardial blood flow are then evalu-
ated. Normal myocardial blood flow is indicated by
a homogeneous distribution of thallium throughout
the myocardium, while myocardial ischemia and/
or infarction is suggested by either a transient or
persistent defect in tracer uptake. Compared to the
exercise EKG, the nuclear medicine stress test has
better accuracy in women [40]. It has also been as-
sociated with fewer false-positive tests in women,
especially in those patients with multivessel disease.
The major limitation of the nuclear medicine stress
test in women 1is the attenuation of radioactivity in
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the overlying breast tissue, leading to a false-positive
diagnosis. Other disadvantages are the cost of the test
and exposure of the patient to radiation. Although, the
radiation dose is minimal, women who are pregnant
or breastfeeding should not undergo any type of radia-
tion procedure [40].

Exercise Echocardiogram. The exercise echocar-
diogram is a two-dimensional exam used to assess
synergy of myocardial contraction. The exercise
echocardiogram is more specific and reliable than the
exercise EKG, with a 90% accuracy rate in women It
is a useful diagnostic test in women because of its
sensitivity to single-vessel disease, involving greater
than 50% narrowing, which occurs more frequently
in women compared to men (18% versus 9%). Due
to the difficulty of diagnosing changes with exercise,
drugs such as dipyridamole or adenosine may also be
used [36]. Dipyridamole is a potent coronary artery
vasodilator; side effects from its use include dizziness,
gastrointestinal upset, nausea and vomiting, headache,
and rash. Adenosine has a more rapid onset but wears
off more quickly. When properly performed the ex-
ercise echocardiogram has been found to have high
sensitivity and specificity (86%) for the detection of
coronary artery disease in women [26].

Electron Beam Computerized Tomography (EBCT).
Electron beam computerized tomography (EBCT),
also called an ultrafast CT scan, is a rapid form of x-
ray imaging technology that results in a clear image
of the heart and the surface of the coronary arteries.
EBCT measures calcium deposits in the coronary
arteries, which would correlate to the amount of ath-
erosclerosis. Experts have indicated, however, that the
amount of coronary calcification does not necessarily
indicate that an individual will suffer an MI, and the
absence of calcification does not rule out coronary
artery disease. Another limitation of the test is that it
cannot reliably determine which blockages are likely
to lead to an infarction. 60 years of As a result of limi-
tations, EBCT has not been recommended for routine
screening for coronary artery disease [45].

Invasive diagnostic tests. Cardiac Catheterization
Cardiac catheterization is the definitive diagnostic
test to detect heart disease [19]. While the number of
catheterizations performed on women has increased,
men are more likely to be referred for a catheteriza-
tion than women. However, women may be at greater
risk of adverse events, including death, following
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catheterization. One study found that men were 40%
more likely to undergo angiography than women, de-
spite data that indicates women have more functional
impairment and unstable symptoms, as measured by
angiography, than men [26]. Compared to men, when
cardiac catheterization is performed in women the test
usually reveals less extensive disease Single-vessel
disease occurs in 50% of women, with the left anterior
descending artery the most common site of lesions
(i.e., in 43% to 54% of cases). In the remaining 50% of
women, 25% have two-vessel disease and 25% have
three-vessel disease. In addition, left main disease is
less common in female cardiac patients compared to
men [24,41].
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SUMMARY

PECULIARITIES OF CARDIOVASCULAR
DISEASE IN WOMEN

Zhvania N., Ratiani L., Avaliani Sh.

Medical Diagnostic Center “Healthy Woman ", Tbilisi
State Medical University, Georgia

In a review article peculiarities of cardiovascular
disease among women are considered. The analy-
sis of published data showed that cardiovascular
disease (CVD) is common in women. Gender-
specific risk factors include oral contraceptives
and menopause. Clinical manifestations, major
causes of various forms of cardiovascular disease
in women are revealed. It was found that women
most often than men have coronary micro vascular
disease - X Syndrome, which affects the tiny coro-
nary arteries. Coronary microvascular dysfunction
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is prevalent in women with chest pain. There is a
greater prevalence of no coronary causes of chest
pain in the female population, and chest pain is fre-
quently accompanied by abdominal pain, dyspnea,
nausea, fatigue, and greater functional disability.
Women tend to suffer from more single vessel and
two-vessel disease as opposed to the three-vessel
disease seen more often in men. It is concluded that
specific research is required to identify risk factors
of cardiovascular disease in women in Georgia.

Keywords: cardiovascular diseases, women, mortal-
ity, risk factors.

PE3IOME

OCOBEHHOCTHU CEPAEYHO-COCYIAUCTBIX
3ABOJIEBAHU ¥ )KEHIIIUH

Keanus H.I., Paruanu JI.P., ABanuanu I1.T.

Jleuebno-ouacnocmuueckuii yenmp «300poeas Hcer-
wunay, Tounucckuil 20cy0apcmeeHHbLil MEOUYUHCKULL
yHugepcumem, I py3us

B 0030pHO#1 cTaThe Ha OCHOBE aHaNIHM3a JIUTEpa-
TYpPHBIX JaHHBIX PACCMaTPHUBAIOTCS OCOOCHHOCTH
Cep/ICUHO-COCYMCTHIX 3a00JICBAHUI CPEIH KEHIIHH.
[enaep-cnennpuuecKuMy puck aKToOpamH sIBISIOT-
Cs1 OpaJibHast KOHTpALETIHs U MeHoTay3a. BhIsBiIeHbI
O0COOEHHOCTH TPOSIBICHUS, TEUEHUS ¥ TUATHOCTHKHI
pa3auuHBIX (HOPM CEePIECUHO-COCYIUCTHIX 3a00seBa-
HUI y )KeHIIUH. J[aHHBIE JIUTEPATYpHOro aHAJIU3a
YKa3bIBAIOT, YTO JUIS XKEHIIIMH XapaKkTepHa MaJasi CUM-
NITOMAaTHKa U BICOKasl 4acToTa 60sell HEeKOpOHApHO-
IO TeHe3a B IPpyAHOH KIIeTKe, UTO 3aTpy/JHsET JUarHo-
CTHKY JJaHHOTO 3a00JIeBaHus cpen xKeHmuH. Kpome
TOTO, Y JKEHIIUH dYallle HaOJI0/aloTcsl MOopaXeHus
OJTHOTO HJIM JIByX COCYJOB, TOTJIa KaK JJIsi MYXYUH
XapaKTepHbl TPEXCOCYIHUCThIE MOPAKEHUS KOPO-
HapHBIX apTepuil. Pe3ynbraTsl aHamu3a JIUTEpaTypbl
JMKTYIOT HEOOXOTMMOCTb MTPOBEACHUS CIICIINATBHBIX

UCCIIC/IOBAHMH 10 BBISIBJICHHIO CEPACUHO-COCYAUCTHIX
3a0osIeBaHMI Cpely JKeHIMH [ py3nu.
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MAINSTREAMING GENDER IN DISASTER (REVIEW)

Giorgadze T., Maisuradze 1., Giorgadze S., Utiashvili Z., Abesadze G.

Tbhilisi State Medical University, Training Center of Emergency Medical Response and Management,
Department of Histology, Cytology and Embryology, Department of Emergency
Coordination and Regimen of the Ministry of Labor, Health and Social Affairs of Georgia

We live in a world of risk and are surrounded by
potential hazards, whether these are natural or en-
vironmental, technological, or deliberately induced
(explosions, attacks), when these transcend the ability
of people and system to cope without external as-
sistance it’s a disaster [16]. A disaster can be defined
as an emergency of such severity and magnitude that
the resultant combination of deaths, injuries, illness,
and property damage cannot be effectively managed
with routine procedures or resources [1,14]. The
importance of this subject has in recent years helped
bring a more academic approach to emergency and
disaster management in the world [10]. All disasters
are unique in that they affect areas with different levels
of vulnerability and with distinct social, health, and
economic conditions [13]. There is some evidence
showing that women and men may suffer different
negative health consequences following a disaster.
It is not clear whether this is because of biological
differences between the sexes, because of socially
determined differences in women’s and men’s roles
and status or because of an interaction of social and
biological factors [4,16]. There is a general lack of
research on sex and gender differences in vulnerability
to and impact of disasters. The limited information
available from small scale studies suggests that there
is a pattern of gender differentiation at all levels of
the disaster process: exposure to risk, risk percep-
tion, preparedness, response, physical impact, psy-
chological impact, recovery and reconstruction [4].
Emergency planners, government relief agencies and
community-based organizations would benefit from
applying a gender-based analysis to their work. By
understanding the particular ways that women are
likely to be affected by a disaster or an emergency
and the contributions that women typically make to
coping with and recovering from such events, we can
ensure that our communities are better prepared to
manage should the worst happen [16].

In this review we’re focused on the gender aspects
of disaster. Describing the general effects of disas-
ters on gender, it does not pretend to cover every
contingency.
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In this article we address one important, yet hitherto
relatively neglected aspect of disasters, namely the
gendered nature of disaster vulnerability as revealed
by gender-specific disaster mortality [9]. Women’s
health is an important, yet inadequately addressed
aspect of disaster planning [7]. Anderson (2000) in
a World Bank publication on managing disaster risk,
is adamant that “much more research is needed to
fully understand the extent to which gender plays a
role in differential casualty rates” [9]. With the sup-
port of leading UN authorities, disaster research and
planning in many parts of the world are moving to
think more about gender. There is growing recognition
that gender is a cross-cutting principle in the disaster
cycle [16].

Women and men, girls and boys may go through
the same disaster, but they are likely to experience
it differently [16]. We explain the differential im-
pact of natural disasters on female relative to male
life expectancy not merely by recourse to different
physical exposures and biological or physiological
gender differences, but also by the different socially
constructed vulnerabilities that derive from the so-
cial roles men and women assume, voluntarily or
involuntarily, as well as existing patterns of gender
discrimination [9].

Some authors address the specific vulnerability of
girls and women with respect to mortality from natural
disasters and their aftermath. Biological and physi-
ological differences between the sexes are unlikely
to explain large-scale gender differences in mortality
rates [5,9]. Studies show that women, boys and girls
are 14 times more likely than men to die during a
disaster [3,11].

The health of women and men is affected differently
during disasters due to factors which intensify indi-
vidual, social and economic vulnerabilities [8]. The
higher women’s socioeconomic status, the weaker
is this effect on the gender gap in life expectancy.
Taken together their results show that it is the socially
constructed gender-specific vulnerability of females
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built into everyday socioeconomic patterns that lead
to the relatively higher female disaster mortality rates
compared to men [9].

Not only are women differently affected than men
by disasters, but also different groups of women will
have different needs and will respond differently in
the midst of emergencies [16]. For example: Poor
or low-income women, Senior women/frail elders,
Women living with chronic health conditions, Wom-
en living with disabilities, Women heading house-
holds, Single mothers, Widows, Refugee women,
Homeless women, Aboriginal women, Minority
women, Immigrant women, Women with language
barriers, Isolated women, Rural women, Women
with large families, Battered women/women at risk
of violence, Orphaned girls, Girls with heavy care-
giving responsibilities [6].

Psychological responses to disasters include short-
term effects such as shock, anxiety, sleep disturbances
and guilt. There are differences between women and
men and girls and boys in the nature of psychological
impact [4]. For instance women and men may face
different health risks: men are statistically more likely
than women to suffer heart disease and their risks of
heart attack may be increased by the stress of an emer-
gency [16]. Several studies have found that a greater
proportion of women and girls report suffering from
emotional disorders and distress as compared to men
and boys [4]. Although the appearance of postdisaster
psychological symptoms in adults varies, the inci-
dence of psychopathology in women and children is
high after disasters [2]. Postdisaster stress symptoms
are often but not universally reported more frequently
by women than men [4,5].

Although a “one-size fits all” emergency plan is dif-
ficult to apply to all disasters, there are common dis-
tresses experienced by all pregnant women regardless
ofthe nature of the disaster. Pregnant women, infants,
and children are adversely affected by disasters result-
ing in an increased number of infants with intrauterine
growth restriction, low birth weight, and a small head
circumference. There is an increased incidence of pre-
term delivery. During a disaster, women who are not
breastfeeding may have difficulty in providing food
for their newborns. Some new mothers may plan to
bottle-feed their newborns [7,8,12].

Although hard evidence on the influence of disasters
on domestic and sexual violence is limited, several

© GMN

field reports suggest that the safety of women experi-
encing violence in the home may be compromised in
the aftermath of disaster and they may not have access
to disaster relief and recovery resources [4]. Because
women involved in disasters are also at increased
rates of sexual and domestic violence, there should be
provided a safe and secure environment in evacuation
shelters [5,8,12,15]. Moreover, gender roles dictate
that women become the primary caretakers for those
affected by disasters — including children, the injured
and sick, and the elderly — substantially increasing
their emotional and material work load. Women’s
vulnerability is further increased by the loss of men
and/or livelihoods, especially when a male head of
household has died and the women must provide for
their families [4,5,15].

Women are portrayed as the victims of disaster, and
their central role in response to disaster is often over-
looked [5]. Women should be included in all stages of
disaster planning to help to ensure a gender-balanced
response, and organizations should continue to strive
to implement tools such as those in the Sphere Hand-
book in their relief efforts. Addressing these issues can
assist relief organizations with improving the quality
and efficacy of the care that they deliver to the female
patient population [7].

To target scarce resources effectively, disaster practi-
tioners should be aware of gender patterns in disaster,
and respond appropriately. Seeing disaster through a
gender lens can help identify key issues for policy-
makers, planners and practitioners, expose critical
system gaps, and bring a gender focus into the analysis
of disaster mitigation and response [5].

The results of literature review show that the socially
constructed gender-specific vulnerability of females
lead to the relatively higher female disaster mortal-
ity rates compared to men; the disaster impact differ
across economic class, ethnicity, gender and other
factors; natural disasters exacerbate previously ex-
isting patterns of discrimination that render females
more vulnerable to the fatal impact of disasters. The
adverse impact of disasters on females relative to
men vanishes with rising socio-economic status of
women. However, more inter-disciplinary research
is needed to fully understand the interplay between
mortality and gender in the presence of natural di-
sasters. More research is needed to fully understand
why and how disaster strength interacts with female
mortality.
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SUMMARY

MAINSTREAMING GENDER IN DISASTER
(REVIEW)

Giorgadze T., Maisuradze I., Giorgadze S., Utia-
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The results of literature review show that the socially
constructed gender-specific vulnerability of females
lead to the relatively higher female disaster mortal-
ity rates compared to men; the disaster impact differ
across economic class, ethnicity, gender and other
factors; natural disasters exacerbate previously ex-
isting patterns of discrimination that render females
more vulnerable to the fatal impact of disasters. The
adverse impact of disasters on females relative to men
vanishes with rising socio-economic status of women.
However, more inter-disciplinary research is needed
to fully understand the interplay between mortality
and gender in the presence of natural disasters. More
research is needed to fully understand why and how
disaster strength interacts with female mortality.

Keywords: disaster; gender; health.
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Tounucckuti 2ocyoapcmeeHHblil MEOUYUHCKULL YHUBED-
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CTBUI HA EHIIUH 10 CPABHEHHIO C MY>KUMHAMHU
3aBUCAT OT COLIMAJIBHO AKOHOMUUYECKOIO CTaryca
*KeHIUH. ColualbHO JIeTePMUHUPOBAHHAS YA3-
BHMOCTD JKEHIIMH NMPHU KaTacTpodax MpUBOIUT K
0oJjiee BBICOKOH WX CMEPTHOCTH, YE€M CPEIU MYK-
yiH. OJJHAKO JUI TOTO, YTOOBI TOHSTH B3aUMOCBSI3b
MEXKJYy CMEPTHOCTBI U IOJOM IIPU CTUXUMHBIX
0eJCTBUAX, HEOOXOIUMO MPOBECTH MEKIHUCIHU-
MJIMHAPHBIE MCCIIeJOBaHMs B 0071aCTH MEIUIIUHBI
U COLIMAJIbHBIX HAyK.
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POJIb HEHPOSHIOKPUHHBIX MEJIUATOPOB
B PETYJISIHUU AKTUBHOCTHU T-KJIETOK

ToxenamBuan A.M., JJomcanze I.O., Enykunaze M.I,
MauaBapuanu M.I., lore6amBuan H.B., Canuxkuasze T.B.

Tounuccxuti cocyoapcmeentulil MeOuyuHcKull yuusepcumem, 1 py3us

AmnTHTEINA, BRICBOOOKIaeMbIe T-KIeTKaMHU, SBIISIFOTCS
3HAYUMbIM KOMIIOHEHTOM aIalTAlIMOHHOTO UMMYHHU-
TETa, yYaCTBYIOIIUM B MEXaHH3MaX aHTUMUKPOOHOI,
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AHTUBUPYCHOMW 3aIlllUThl OpPraHU3Ma, NAaTOrEeHE3e
AyTOMMMYHHBIX 3a00JI€BaHH, KaK-TO: PACCESIHHBIN
CKJIEPO3, PEBMATOU/IHBIN apTPUT, KPACHASI BOTYAHKA

41



u 1p. [3]. AKTUBHOCTD T-KJIETOK SIBISCTCS KPUTHYEC-
KOW MpH Pa3BUTHH PA3TUUHBIX (PU3HOIOTHUCCKUX
(OepeMeHHOCTB) U TaTOJIOTHYECKUX TporieccoB [13].
OYHKIMOHUPOBAHUE UMMYHHON CUCTEMBI B 3HAYM-
TEJIHOW Mepe 3aBUCHT OT OanaHca TMM(OLUTOB, UX
(YHKIMOHATBHOW aKTHBHOCTH, TPOJTUQEpaluy v I'v-
6enu. C nenpto peryinsauni GyHKIHOHATbHON aKTHB-
HOCTH TUM(OIMTOB, MPOTEKTOPHOTO U MOBPEXKIAF0-
IEro JeUCTBUS T-KJIE€TOUHBIX aHTUTEN B UMMYHHOM
CHUCTeME BBIPaOOTaH psiji ayTOPETYISTOPHBIX MeXa-
HHU3MOB, OCHOBAHHBIM Ha B3aUMOJIECTBUHA UMMYH-
HBIX KJIETOK C MEAMATOPAMH HEPBHOM U DHIOKPUHHOMN
cucteM [6,7], KOTOpbie 00ECIIEUUBAIOT MOJICPIKAHUE
romMeocTasa ¥ peryjsiuio UMMYHHOTO OTBETa NMpHU
pas3IUYHBIX 3a00JIeBaHUIX. DTa PETYNISALHUS 0Cy-
HIECTBIISAETCS MTOCPEICTBOM MOTYJISIIIMYA aKTUBHOCTH
Pa3IMYHBIX PEIENTOPOB, SKCIPECCHPYEMBIX Ha IO-
BEPXHOCTH KIIETOK, B YACTHOCTH, [3-aJpEHEPIrHYCCKIX
PELenTOpOB, CONPSKEHHBIX C aJeHUIATIIMKIa3HON
cuctemoit, reaepupyrorieri CAMP [12] u perienTopos,
YYBCTBHUTEJILHBIX K TPOreCTepoHy (IIPOrecTepOHOBBIE
U G-perenTtopsr) [2].

Lenbro nccnenoBanus sSBUIOCH OIMPEIACICHUE POIIU
HEKOTOPBIX MEIMATOPOB HEHPOIHTOKPUHHOU CUCTE-
MBI (arOHHUCTHI ¥ aHTaTrOHUCTHI 3-aJpEHOPEIETITOPOB,
MIPOreCTEpPOH) B PETYISAIMHN aKTUBHOCTH T-KIJIETOK.

Marepuan u meroasl. Knemounas xyremypa. Vc-
CJeI0BaHUs TPOBEJCHBI Ha KYIbType JeHKeMHsI-
TpaHchopMupoBaHHbIX T-KieTKax, T.H. Jurkat KiieTkax
(DSMZ-Deutshe Sammulung von Mikroorganismen
und Zellkulturen, I'epmanus). Knetku pasmMHoxanu
B OMOAKTUBHOM BIIAYXKHOU cpene, coaepkareit RPMI
1640 (GIBSO), nHaKTHBHPOBaHHYIO YMOpHUOHAb-
HYIO TeJsIYbl0 CHIBOPOTKY (Sigma), L-rmyramun
(4mM), neanuumnus (100ea/mMin) 1 cTpeNnTOMULIMH
(100exn/mn) mpu Temneparype 37°C u 5% CO,. Oxc-
MEPUMEHTBI POBOMIIN TIPU KOHIICHTPALUK KJIETOK
Jurkat 0,3-0,6 x 10° B 1 Mt cpepl.

Knetku Jurkat (4x10° KI€TOK/MIT) CTUMYITHPOBAITH
nocpenctBoM 50 pr/mi puroremarmytunuaa A (PHA)
mpu 37°C B Teuenne 5 munyT. 3areM PHA yransiu
HeHTpU(yrupoBaHUeM, KIETKA OTMBIBAIN 3 pasa,
no6asienneM RPMI-1640, pecycnenauposaiu,
nepeHocwin B siueiiku (25000 kierok/sueiika) u
KYJIBTUBHUPOBATH B TeueHHe 24 4acoB OTJIENBHO, MITH CO-
BMECTHO C arOHHCTOM [3-a/IpeHEPrIYECKHX PELICTITOPOB,
m3omnporepeHonoM (B KoumenTparun 10 5 M, 10 ° M),
00 AaHTArOHUCTOM [3-a/IpeHEePrUUECKHUX PELETITOPOB,
nponaHoonoM (B konieHtpamuu 10 °M, 10 *M) nin
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nporecteponoM (B korrentpanuu 0,07 i, 0,7 umn),
J00aBIsieMbIX B cpeay WHKyOanuu Jurkat KIIETOK;
JKU3HECTIOCOOHOCTh KiIeToK Jurkat ompenensuiu mo-
cpeactsom MTT recra.

B ocnoe MTT tecrta nexur pacmemienue 3-(4,5-
JIUMETHIITHA30J1-2-11)-2,5- T SHUITETPa30J1 OpOMH-
na (MTT) B umeroruii roiyOyro okpacky Gopmasas,
MOCPEJCTBOM MHUTOXOHAPHATBHBIX JCTHAPOTEHA3.
[Mocie 24-4acoBoit HHKYOAIMK KIETKH 2 pa3a MpOoMbl-
BaJu nHKyOarmonnou cpenoii ¢ HEPES-0yddepom
(HBM; 140 mM NaCl, 5 mM KCl, 5 mM NaHCO,,
1.1 mM MgCl,, 1.2 CaCl,, 5.5 mM rmoko3a, u 20
mM HEPES, pH 7.4) u nuukyOupoBanu B TeueHue
45 munyt npu temneparype 37°C 8 HBM conep-
xkargem MTT (0.5 mr/mon). 3arem HBM otnensiiu
U MPOJIYKT rojiyooro ¢popmaszana pactBopsiiu B 300
ui 100% numetmncyndorcuaa (DMSO). Unrten-
CHUBHOCTb NoTIoueHus (A) u3mMepsiach pu JIMHE
BOJHEI 570 HM.

KoaddurmeHT *n3HeCoCOOHOCTH KIIETOK PaCcCUH-
ThIBaNICA 10 popmyne: K=A S
MTT-tect npenocrapiseT HHPOPMAIHIO 00 aKTHUB-
HOCTH MHUTOXOHJIPUANBHBIX JCTHAPOTeHAa3 M, COOT-
BETCTBEHHO, JKM3HECITOCOOHOCTHU KIICTOK.

Pesynbrarel uccnenoBanusi oOpabaTeiBagu CTATH-
CTHUYECKH € IOMOIIIbIO TIporpaMMHoOro nakera SPSS
v11.0. Kputepuii CTbrofieHTa HCIIONB30BAJICS C LIENTBIO
aHaJln3a JOCTOBEPHOCTH PA3HHUIbI MEXAY 3Haue-
HUSIMHU [1APAMETPOB; PA3HULA 3HAYCHUI B UHTEPBAJIE
p<0,05 cunranach CTaTUCTUYECKH JIOCTOBEPHOI.

Pe3yibrarsl 1 nx 00cysKIeHHe. $-a1peHOPEHETITOPBI
T0J] BO3JICHCTBHEM SHOT€HHBIX U 3K30T€HHBIX CTH-
MYJIOB MHMIIMUPYIOT KackaJ OMOXMMHUYECKHUX peak-
U U MEKMOJIEKYJISIPHBIX B3aUMOAEHCTBUIN U MOZY-
JIMPYIOT aKTUBHOCTH KJIETOK. MeXaHU3M UX AEHCTBUSA
BKIItouaeT G-0eNoK-0MoCPEeJOBAHHYIO aKTHBALIUIO
a/ICHUIATIIUKIIA3bl, BHYTPUKIIETOUHYIO aKKYMYJISALHIO
HAMO®, aktuBaruio nporeuHkunassl A (PKA), ko-
TOpasi HOCPeCTBOM (OCcHOPHIMPOBAHUS PETYIUPYET
AKTUBHOCTh MHOTOYMCIICHHBIX MHILIEHEH (TMpO3UH
U CEpUH-TPEOHHHOBBIE KMHA3bl), KOHCTUTYIIMOHHO
cBs3aHHBIX ¢ CRE-oM (CAM® oTBeTCTBEHHBIN 31e-
MEHT), TPaHCKPHITIMOHHBIX ()aKTOPOB, y4aCTBYIOIINX
B PETYIALNN TPAHCKPUIIIUY TeHOB [8].

PesynbraTel HalIMX HMCCI€AOBAaHUM MOKa3ald, YTO
ArOHUCT P-aJlpeHOPELENTOPOB, U30MPOTEPEHON, HE
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BJIMSICT Ha aKTUBHOCTh MHUTOXOHJIPHAIBHBIX JICTH-
JPOTeHa3 B MHTAKTHBIX KJIETKaX M CIIOCOOCTBYET X
He3HAYMTeIbHON akTuBanuu (Ha 12%) B MUTOTEH-
AKTUBUPOBaHHBIX KieTkax Jurkat (puc. 1).

14

1.2 T T
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Jurkat + P(0.00001 M)
0.6 - f=—

0.4 +
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Puc. 1. JKuznecnocobnocms xnemox Jurkat

noo 6o3odelicmeuemM acoHUCmda U AHMA20HUCMA

p-adpernopeyenmopos (P — npenapam)

1 — unmaxmmuovle KiemxKu-+uzonpomepeno;

2 - Jurkat+PHA +uszonpomepenon;

3 — unmakmmuule knemxu Jurkat+nponarnonon;

4 - Jurkat+PHA+nponanonon

B 6onee pannux uccnenoBanusx [1] mokazaHo, 4To
HM30MPOTEPEHOIUHIYIIUPOBaHHOE (B KOHLIEHTpa-
mun 10° M-10“*M) Bo3pactanue ypoBHs cAMP B
JuMQoIUTaX 00yCIaBINBACT CHIKCHHUE UX MPOJIH-
(heparuBHOI akTUBHOCTH. [103/1HEE BBISBICHO, YTO
sK30reHHoe gobdasienue cAMP criocoOHO onaBUTH
nponmudepanuio PHA-ctumynupoBanHbIX Tum@o-
LIMTOB TOJIBKO B MIEPBbIE Yachl CTUMYIALMU. Huzkue
KOHIIeHTpanuu usonporepenona (10°—10° M) obina-
JIAt0T MPOTHUBOTIONOKHBIM (P (HEKTOM - CHOCOOCTBYIOT
HEe3HaYUTETLHOMY NPOJIOHT'MPOBAHHOMY HOBBIIIEHUIO
ypOBH:I ponudepaiyiy. BrlenprseieHHbIC JaHHbBIC
CBHJICTEIIBCTBYIOT O TOM, YTO aKTUBUpOBaHHbIE B-AR
J1030- ¥ BPEMS3aBUCUMO YUYaCTBYIOT B PETyJISIUU
nposindepaTuBHON akTUBHOCTH T-kietok. Harmu
JTaHHBIE He MPOTUBOpEYaT TaHHBIM JuTeparypsl [1],
OTKJIOHEHUS B /103aX, OYEBHUHO, 0OYCIIOBIEHBI pa3-
JIUYHBIMH YCIIOBUSMH SKCIIEPUMEHTOB.

AHTaroHucT B-aJpeHOpPEnenTOPOB, TPOMPAHOIOIN
CIOCOOCTBYET 3HAUYUTEIHHOMY CHHKCHUIO AKTHB-
HOCTH MHUTOXOHJpPHUAJbHBIX JCTUAPOTEHA3 U, cie-
JIOBAaTEIbHO, KU3HECTIOCOOHOCTH KaK MHTAaKTHBIX
(40-60%), Tak ¥ MUTOT€HCTUMYJIMPOBAHHBIX KIIETOK
Jurkat (20-40%). lluToTOKCHYECKash aKTUBHOCTh
[-0:10KaTOpOB BHISBIICHA M B APYTHX UCCIICIOBAHHUIX
Ha pa3IUYHBIX TUNaX KieTok [4,5]. U3BecTHO, UTO
JUISL aKTUBAMU MHUTOXOHIPHAIBHBIX JErHApOre-
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Ha3 HEOOXOJMMO YBEIWYCHHE COJICPIKAHUS MOHOB
Ca?" [9]. Takemura H u coaBTOpBI MOKa3ajH, 4TO
B-anpeHopenenTop3aBucUMas MOOMITH3AIMS Kallb-
1yt B Kitetkax Jurkat ocyiecTBisieTcst HocpecTBOM
akruBauuu cAMP u IP, [11]. Takum oOpasom, 1u-
TOTOKCHYECKAasi aKTUBHOCTh [-aJJpeHO0JI0KATOPOB
MOXKeT OBITh 00ycioBieHa OnokupoBanueM cAMP-
3aBUCHMO# MoOmmm3arueii Ca?' B MUTOXOHIPHSX C
MOCIIEYFOIM CHHYKEHHEM aKTUBHOCTH HX JIETUIPO-
reHa3, a 3Ha4YUT ¥ )KU3HECTIOCOOHOCTH KiIeTok Jurkat.
Bo3MOXkHBIE HapylIEeHUs] aKTUBHOCTH MMMYHHOU
CHCTEMBI HEOOXOJIMMO YUYHTBIBATH ITPH UCIIONIb30Ba-
HUH [3-apeHOOIOKATOPOB IS JICUCHHST Pa3THIHBIX
3a00JIeBaHHH.
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Puc. 2. J2Kusnecnocobrnocms xnemox Jurkat noo 6o3-
Oeticmeuem npoz2ecmepona

B pesynbrare Hammx McCiIeAOBaHUN MMOKAa3aHO, YTO
JKU3HECTIOCOOHOCTh MHTAKTHBIX KJIeTOK Jurkat He
u3MeHsIach Ha (POHE BO3/ICHCTBHS IPOTeCTEPOHA; J10-
Oasnenue nmporecrepona k PHA-ctuMynupoBaHHBIM
kJeTkam Jurkat criocoOCTBYeT 10303aBUCHMOMY YBe-
JTUYCHUIO )KHU3HECIIOCOOHOCTH KIIETOK (pHc. 2).

[IporectepoH — BasKHEHIIINN TOPMOH, HEOOXOTUMBIH
JUTSE TTofiIeprkanust OepeMeHHocTU. Bo BpeMst Gusmo-
JIOTUYECKOM OepeMEeHHOCTH OO0JIBIIOE KOJUYECTBO
MporecTepoHa CHUHTE3UPYETCs B IUIALIEHTE, YTO
CIOCOOCTBYET YBEIMUYCHHIO YPOBHSI MPOTECTEPOHA
B KPOBH B 4-6 pa3 Mo CPaBHEHHUIO C YPOBHEM y He-
OCpeMEHHBIX KEHIIUH. M3BECTHO, YTO 3HAUYMMAas
poJib mporecTepoHa B pa3BUTUH OCPEMEHHOCTH
00yCIIOBIICHA €r0 Y4aCTHEM B PETYISIUHN (yHKIIHO-
HabHOM akTuBHOCTH T-KJeTok [2,10]. Ha ocHoBanMM
pe3yabTaToB MPOBEJCHHBIX HAMHU JKCIEPUMEHTOB,
MpeAarnosaraeM, 4YTo HEAOCTAaTOK MpOrecTepoHa B
KPOBH Y KEHILIUH C ATOJIOTHYECKUM TeUeHHEM Oepe-
MEHHOCTH MOKET HaPYIIIUTh AKTUBHOCTb KJICTOUHOTO
MMMYHHTETA, YTO, B CBOIO OYepe/ib, CO3/1aET yIrpo3y
HEOIAronmpUsATHOTO UCXO/A.
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Takum 00pa3om, cleayeT 3aKJIOUUTh, YTO JKU3HE-
cnocoOHOCTh T-KIEeTOK, T.e. UX (YHKIHMOHATbHAS
AKTUBHOCTB, B 3HAYUTEIHHOMN MEPC UYBCTBUTCJIbHA K
BO3JICHCTBUIO 3-apEHOOI0KATOPOB U IIPOTECTEPOHA.
Ot JaHHBbIC HCO6XOZ[I/IMO YUYUTBIBATH IPU KIIMHUYEC-
KOM IPUMEHEHUH COOTBETCTBYIOIINX MPETIApaTOB.
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SUMMARY

THE ROLE OF NEUROENDOCRINE ME-
DIATORS IN REGULATORY ACTIVITY OF
T-CELLS

Gokhelashvili A., Lomsadze G., Yenukidze M.,
Machavariani M., Gogebashvili N., Sanikidze T.

Thilisi State Medical University, Georgia

The aim of the study was to establish the role of some
neuroendocrine mediators (agonists and antagonists
of B-adrenergic receptors, progesterone) in regulating
T-cells activity.

Studies conducted on the culture of leukemiatrans-
formed T-cells (Jurkat cells) (DSMZ-Deutshe Sam-
mulung von Mikroorganismen und Zellkulturen
(Germany)). Jurkat Cells (4x10° cells/ml) stimulated
with 50 pg/ml fitogemaglutinin A (PHA) at 37°C for
5 minutes and then incubated for 24 hours alone, or
together with B- adrenergic receptors agonist izopre-
tonolom (at dose of 10° M, 10 M), an antagonist,
propranolol (dose of 10° M, 10-° M) and progesterone
(dose 0,07 ul, 0,7 ul) added to the incubation medium.
The viability of Jurkat cells was determined by MTT
test. It was shown that B-adlenoretseptors agonist,
izoprotenol didn’t affect the activity of mitochondrial
dehydrogenases in intact and contributed to their low
activation (12%) in the mitogen-activated Jurkat
cells. B-adrenergic receptors antagonist, propranolol,
promotes a significant reduction in activity of mito-
chondrial dehydrogenases, and hence the viability of
both intact (40-60%) and mitogenstimulated Jurkat
cells (20-40%). Viability of intact Jurkat cells didn’t
change, and dose-dependently increased in PHA-stim-
ulated Jurkat cells durng progesterone exposure.

It was concluded that viability of the T-cells and
hence their functional activity is largely sensitive to
the influence of the B-adrenoceptor antagonists and
progesterone. These data should be considered in the
clinical application of appropriate drugs.

Keywords: T cells activity, neuroendocrine media-
tors.
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PE3IOME

POJIb HEMPOSHJIOKPUHHBIX MEJIHA-
TOPOB B PEI'VJisAIUN AKTUBHOCTHU
T-KJIETOK

ToxenamBuiu A.M., Jlomcanze I.O., Enykunze M.I.,
MauaBapuanu M.I., l'ore6amBuian H.B., Canu-
kuase T.B.

Tounucckuii cocyoapcmeenusbiii MeOUYUHCKUL YHU-
eepcumem, 1 pysus

Perynsnusa GpyHKIUOHATBHOW AKTHBHOCTH
T-mumponnTOB B OpraHu3Me OCYIIECTBIIACTCS TIO0-
CPEACTBOM B3aWMOJCHCTBHUSI HMMYHHBIX KJIETOK C
MeIuaTopaMu HEPBHOM U 3HJIOKPUHHOU CHCTEM.

enpro vccneaoBanysl SIBUIOCH ONPEAEIEHUE POIU
HEKOTOPBIX MEIMATOPOB HEUPOIHTOKPUHHOM cCUCTE-
MBI (arOHUCTBI ¥ aHTATOHUCTHI 3-aIpEHOPEIICTITOPOB,
MIPOTE€CTEPOH) B PETYISAINH aKTUBHOCTH T-KJIETOK.

HccnenoBanus MpoBeJIeHBI Ha KyJIBTYpe JICHKeMUsi-
TpancopmupoBaHHBIX T-KieTkax - Jurkat kmeTkm
(DSMZ-Deutshe Sammulung von Mikroorganismen
und Zellkulturen, I'epmanus). Kinerku Jurkat (4x10°
KJIETOK/MJT) CTUMYJIHUPOBAIIN TTOCPEACTBOM S0 ur/mi
¢duroremarnyrunud A (PHA) npu 37° B Teuenue
5 MUHYT, a 3aTeM KyJIbTUBHPOBAIH B TeueHue 24
4acoB - OTJEJIbHO MJIM COBMECTHO C arOHHUCTOM
-anpenepruyecKkux pernenTopoB, H30MPOTEPEHOIOM
(B xoutenTparnun 10 5M, 10 M), UX aHTarOHUCTOM,
npomnaHosonoM (B koHmeHtpauu 10 *M, 10 *M) u
nporecteponoM (B korteHTparmu 0,07 wi, 0,7 i),
nmob6aBIsIeMBIX B cpely WHKyOanum kieTok Jurkat.
JKuznecrmocobnocTh Kietok Jurkat ompenensiach
¢ momomsio MTT Tecra. IToka3zaHo, 4TO aroHHUCT
[-amneHopenenTopoB - H30MPOTEPEHOII, HE BIUSET Ha
AKTUBHOCTHh MUTOXOHJIPHAJIHHBIX JITUIPOTCHA3 B UH-
TaKTHBIX KJIETKaX U CIIOCOOCTBYET MX HE3HAUYNTEIh-
HoM akTrBaIy (Ha 12%) B MUTOT€HAaKTUBHPOBAHHBIX
xiretkax Jurkat. AHTarOHUCT B-aIpeHOPEIIENTOPOB —
MIPOTPAHOJION CTIOCOOCTBYET 3HAYNTEIEHOMY CHUKE-
HUIO aKTUBHOCTH MUTOXOHJIPUAIILHBIX JICTHJIPOTCHA3
1, CIIEZIOBATEIHHO, )KU3HECTIOCOOHOCTH KaK MHTAKT-
HbIX (40-60%), Tak ¥ MUTOTEHCTUMYJIHNPOBAHHBIX
xiretok Jurkat (20-40%). ’KnzHecrmocoOHOCTh HHTAKT-
HBIX KJIeTOK Jurkat He M3MeHsIach U 10303aBUCHMO
yBenuunBasiach B PHA-cTUMynMpOBaHHBIX KIIETKaX
Jurkat Ha poHe BO3ACHCTBUS IPOTECTEPOHA.
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Ha ocHOBaHUY ITPOBEZICHHOTO UCCIIETOBAHUS CIIEY-
€T 3aKIIOUUTh, YTO JKU3HECMOCOOHOCTh T-KIIETOK,
a 3HAYUT WX (QYHKIHMOHAJIbHAs aKTUBHOCTh, B 3Ha-
YUTEJIIBHOM MEpE YUyBCTBUTEJIBHA K BO3/IECHCTBUIO
B-anpeHo0I0KaTOPOB U MPOreCTePOHa, YTO HEOOXO-
JTUMO YYUTHIBATh PU KJIMHUYECKOM TPUMEHEHNH CO-
OTBETCTBYIOIIMX MPENapaToB 1 TpeOyeT AanbHEeNIIero
yIIyOJICHHOTO U3yUYCHUSI.
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SOME ASPECTS OF PATHOGENESIS OF NONALCOHOLIC FATTY
LIVER DISEASE IN POSTMENOPAUSAL WOMEN

Parkosadze G., Sulakvelidze M., Mizandari M., Ratiani L., Sanikidze T.

Thilisi State Medical University, Georgia

Nonalcoholic fatty liver disease (NAFLD) - the most
common chronic liver disease in developed countries
is found in 12-48% of the population [15], includes
a wide range of clinical and morphological disorders
that are manifested in the liver starting with a simple
reversible steatosis and in the non-specific inflam-
matory processes typical for alcoholic steatohepatitis
[15,28]. Balloon degradation and reversible fibrosis
of' hepatocytes during the steatohepatitis develop into
the cirrhosis (15%), characterized by a high mortality
risk (3%) due to development of terminal failure in
liver [22].

In view of the the reversibility of steatosis and ste-
atohepatitis, their early diagnosis is one of the most
significant problems of modern medicine [5,9,10,24].
The early identification of clinical and biochemical
factors associated with NAFLD, the establishment
of mechanisms of its transformation into a severe
form of the disease will provide the prevention of its
progression [6]
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It should be noted the age- and gender-specificity of
NAFLD [23]. It is established that the the disease
is much more common among men and incidence
increases with age. Among women aged 45-50 years
NAFLD [1,19] (with the exception of young women
with polycystic ovariesis) is rare and becomes more
frequent in the age of postmenopause.

The aim of the study was the establishment features
of the pathogenesis of NAFLD in postmenopausal
women.

Material and methods. The study was conducted on
postmenopausal women (n=>5), with metabolic syn-
drome (diagnosis of metobolic syndrome posed in the
presence of at least 2 of the characteristic markers for
him (hypertension, obesity, dyslipidemia) and rate of
ALT in the blood at least 4 times greater than its nor-
mal maximal value. According to the protocol women
with possible causes of liver disease in history (B, C
hepatitis, a positive test for antynucleatic antibodies,
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diseases related to the violation liver metabolism and
accumulation of iron and copper in the liver, deficiency
of a -antitrypsin, the use of hepatotoxic drugs, exces-
sive alcohol consumption (daily more than 20g) and
increased concentration of GTT in the blood, patients
with diabetes. applying hormone (estrogen) replacement.
glukokrtikoids, aspirin, Ca-channels blockers therapy
were excluded from the study. of the study were also
excluded. Verification of the diagnosis of steatosis was
based on ultrosonografic examination and histological
analysis of liver bioptats obtained by biopsy.

In addition to collecting history, study of blood lipid
profile and ALT, AST, estrogen content in patients
enrolled in the study free nitric oxide content in the
blood and liver bioptats was determined by Electron
Paramagnetic Resonance (EPR) method.

The study protocol approved by the Ethics Committee
of the Tbilisi State Medical University. Patients by
written form confirmed their agreement to participate
in the study.

Electron Paramagnetic Resonance (EPR) Study

Nitric oxide (NO) was measured by EPR spin labeling
(radiospectrophotometer RE-1307 (X- band), with
a modulation frequency of 50 KHZ and a TM-110

cavity). Diethyldithiocarbamic acid (DETC) (Sigma)
was used as an NO trap. Blood and liver samples were
incubated with Fe*(DETC), stock solutions. The 0.8
mM Fe?* (DETC) colloid solution formed was yellow-
brown in color and was used immediately after prepa-
ration. EPR specters of NO-Fe** (DETC), complexes
were defined at the temperature of liquid nitrogen on a
microwave power of 20 mVt. The amount of detected
NO was determined from the calibration curve for in-
tegral intensity of the EPR signal of NOFe** (DETC),,
prepared at various concentrations (1-20 uM) of the
NO-donor MAHMANONOate [11].

The obtained data were analyzed using SPSS 11.0
computer software. Normally distributed continu-
ous variables were compared with repeated measure
ANOVA, and the Kruskall-Wallis test compared ab-
normally distributed variables. The y*-test was used to
assess associations among categorical variables.

Results and their discussion. Biochemical analysis
of blood of women with metabolic syndrome, high
level of ALT and ultrusonographycally proofed
NAFLD are showed in the table. Level of lipopro-
teins, such as total cholesterol, LDL-cholesterol and
triglycerides are generally increased in the serum of
patients with NAFLD.

Table. Patients Clinical Characteristics and NO content

Parameters Postmenopausal aged Postmenopausal aged
women with NAFLD healthy women
BM (kg/m?) 33,0+£3,4 23,442,6
LDL (mg/dl) 117,6£10,0 60,5+18.3
HDL (mg/dl) 34,2+6,4 42,0+10,6
TG (mg/dl) 214,6£11,2 105,1£14,5
Total Chol (mg/dl) 240,0+60,2 140,2+36,0
ALAT (U/l) 135,1+x15,4 33,5+10,5
ASAT (U/) 43,148,5 32,0+10,9
Estradiole (pg/ml) 2,13+0,75 2,13+0,75
NO In blood (mm/mg) 2,3+0,5 1,6+0,2
NO In liver (mm/mg) 1,8+0,12

In patients’ blood and liver bioptats EPR signal of
spin-trapped free nitric oxide (NO) had been mea-
sured, these data of are shown in the Table. Correlative
analysis between liver NO content and alteration of
explores biochemical parameters of the blood revealed
correlation between level of NO EPR signal intensity
in liver bioptant and triglycerides content in blood of
patients with NAFLD (r=0,96; p=0,009) (Fig.).
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Liver steatosis accompanies hyper alimentation,
obesity, metabolic syndromes, and hyperlipidemia
[15,16]. Its development might be initiated by dif-
ferent mechanisms, including imbalanced of fatty
acid supply, hyperglycemia, upset hormonal bal-
ance between hormones responsible for anabolic
and catabolic activities in the portal circulation, and
endotoxemia in starvation [4,8]. Oxidative stress that

47



damages mitochondria and induces peroxidation of
lipids occurs in pathogenesis of chronic liver injury
by different mechanisms (metabolic disturbances, iron
deposition, high fatty acid concentrations).

Scatterplot of NO against Tg
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Fig. Correlation between liver NO content and altera-
tion of explores biochemical parameters of the blood
and alteration of triglicerides content in the blood

As reveals from the results of our study lipoproteins
such as total cholesterol, LDL-cholesterol, and trig-
lycerides are generally increased in the serum of
patients with hepatosteatosis. Triglycerides, local-
ized in the cytoplasm of hepatocytes, are the main
component of lipids. Accumulation of lipids can
result from insulin resistance, damaged disposal of
triglycerides from the cells, f-oxidation damage in
mitochondria, or very low density lipoproteins [18].
It has been suggested that free fatty acids can play a
crucial role in steatosis intensification and develop-
ment of necrotic-inflammatory processes. Lipids
cytotoxicy is suggested to influence cell survival.
Long term accumulation of free fatty acids may lead
to hepatocyte necrosis or apoptosis [16]. Cellular free
fatty acids show cytotoxic effects, such as elevation of
cytochrome P450 activity [26], which belongs to the
generators of reactive oxygen species and contributes
to intensification of chronic oxidative stress, lipid
peroxidation and progression of hepatostatosis [17].
Oxidative stress and oxidant-antioxidant imbalance
may be part of the cytotoxic mechanisms leading
to liver cell injury [2]. It was found that increase of
the intracellular lipid peroxidation and oxidation of
DNA correlates with the stage of necroinflammatory
changes of steatosis in patients with NAFLD (17). In
in vitro studies it was observed that free fatty acids
administration results increase proapoptotic and anti-
proliferative effects in cells [27].
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The pathophysiological role of NO is not specific for
hepatosteatosis; involvement of NO has also been
observed in chronic liver diseases [25]. Reports
concerning the role of NO in liver damage during
inflammatory conditions are contradictory. NO is a
free radical with an unpaired electron allowing it to
reduce other molecules and it may act as a potential
antioxidant agent. It was found that NO protects
against liver injury by scavenging lipid radicals and
inhibiting the lipid peroxidation chain reaction [29].
Data according decrease of NO’s level in non-alco-
holic steatohepatitis might be due to intensification
of oxidative stress [3].

On the other hand it was reported that iNOS-derived
NO regulates proinflammatory genes in vivo, con-
tributing to inflammatory liver injury [21]. Other
investigators have reported that in the pathogenesis
of NAFLD NO may potentiate cytotoxicity by reac-
tion with superoxide anion to form peroxynitrite, a
strong oxidant that promotes nitration of tyrosine to
form nitrotyrosine [7,12].

In NAFLD patients serum levels of NO had been
increased [ 14]; this may reflect the early stage of the
disease in most of NAFLD patients where NO may
have a protective role. At the beginning of hepatic
injury, when only a small amount of NO is being pro-
duced, it may protect the liver through vasodilatatory,
antioxidative, and antiapoptotic effects. However, in
the presence of massive injury (egg, high level of
ptooxidants and elevated oxidative stress), greatly
increased NO production might induce progression
of irreversible necrosis and cell death in the hepato-
cytes to [13].

According above mentioned discussion it is clear that
reactive oxygen and nitrogen species play important
role in the pathogenesis of NAFLD. On the first stages
of hepatosteatoss in moderate oxidative stress condi-
tions NO reveal its antioxidant effects and provides
hepatocytes defense. But increase intensity of oxida-
tive stress promotes expression of iNOS, which gen-
erates NO in high concentrations. In these conditions
transformation of NO in cytotoxic peroxintrite takes
plays with following cellular damage and NAFLD
progression.

It should be noted inhibitory effect of estrogens on
the iNOS activity and lipid metabolism [18]. They
increase hepatic expression of the apoprotein genes
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and the LDL receptors and decrease the transcription
of the Lipoprotein Lipase (LPL) gene through plasma
membrane estrogen receptors (ERa-s).

So it may be concluded that lack of estrogens in
postmenopausal women associates with- impairment
of LPL activity and accumulation of triglycerides
and free fatty acids n the liver, which in conditions
of oxidative stress reveal their cytotoxity. Increase
expression of iNOS (induced by citotoxic stimulus)
stipulates generation excess amounts of nitric oxide
and manifestation of its toxic activity in oxidative
stress conditions. Both of these estrogen dependent
factors promote progression of NAFLD in postmeno-
pausal women.
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SUMMARY

SOME ASPECTS OF PATHOGENESIS OF
NONALCOHOLIC FATTY LIVER DISEASE IN
POSTMENOPAUSAL WOMEN

Parkosadze G., Sulakvelidze M., Mizandari M.,
Ratiani L., Sanikidze T.

Tbilisi State Medical University, Georgia

In view of the reversibility of steatosis and steatohepa-
titis, their early diagnosis is one of the most significant
problems of modern medicine. The aim of the study
was the establishment futures of the pathogenesis of
NAFLD in postmenopausal women.

The study was conducted on postmenopausal women
(n=5), with metabolic syndrome and rate of ALT in the
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blood at least 4 times greater than its normal maximal
value. Patients had to fulfill the following inclusion
criteria: at least 12 month of amenorrhea. Verification
of the diagnosis of NAFLD was based on abdominal
ultrosonografic examination. In addition to collecting
history, study of blood lipid profile and ALT, AST,
estrogen content in patients enrolled in the study free
nitric oxide content in the blood and liver bioptants
was determined by Electron Paramagnetic Reso-
nance (EPR) method. The study protocol approved
by the Ethics Committee of the Tbilisi State Medical
University. Patients by written form confirmed their
agreement to participate in the study.

In patients with NAFLD levels of total cholesterol,
LDL-cholesterol and triglycerides were generally in-
creased in the blood serum, direct correlation revealed
between level of NO EPR signal intensity in liver
bioptat and triglycerides content in blood (r=0,96;
p=0,009). It was concluded that estrogen-dependent
factors, such as impaired lipid metabolism and in-
crease expression of iNOS induce accumulation of
triglycerides and free fatty acids in the liver, genera-
tion excess amounts of NO, which in oxidative stress
reveal their cytotoxity and promote progression of
NAFLD in postmenopausal women.

Keywords: nitric oxide, metabolic syndrome, nonal-
coholic fatty liver disease, estrogens, postmenopausal
women.

PE3IOME

HEKOTOPBIE ACIIEKTbBI TATOI'EHE3A
BE3AJIKOI'OJIBHOT'O CTEATOT'EITATUTA
Y KEHIIWH ITOTMEHOITAY3HOI'O BO3-
PACTA

IMapkocanze I.JI., CyaakBeaunaze M.I., Muzanaa-
pu M.I,, Patuanu JL.P., Canuxkunze T.B.

Tounucckuii cocyoapcmeenHvil MEOUYUHCKUL YHU-
eepcumem, 1 pysus

PaHHs11 auarHocTuka CTearo3a M CTEaTOreNaTuTa,
BBUJIY MX OOpaTUMOCTH, SIBJISITCS OTHOW 3 BaKHEH-
IMX PoOIeM COBPEMEHHON METUITHHBI.

Ienbio WcCenoBaHUs SBUIOCH YCTAHOBIEHHE 0CO-
OeHHOCTEN nmaroreHesa 0e3aJKorojJbHOro crearoremna-
THTA y KEHIIIUH TTOCTMEHOIAy3HOTO BO3PACTa.
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B HCCJICAOBAHNH YYaCTBOBAJIHN KCHIITUHBI TIOCTMCHO-
Tay3HOTO Bo3pacTa (n=>5) ¢ MeTaboIMIeCKUM CHHIPO-
MoM U coaepxkanueM ALT B kpoBH, 1ouTH B 4 pasza
MPEBbIIIAIOIINM MaKCHUMAaJILHBIN TTOKa3aTenb HOPMBI.
[Tomumo cOopa anaMHe3a, ONpeAeTICHNUS TUHAIHOTO
cnektpa, cogepxkanus AJIT, ACT, actporeHoB B Kpo-
BU ¥ OMONTaTax Me4YeHH NCCIIEI0BAN TAKXKe YPOBEHb
cBoOoaHoro okcra azora (NO) METOI0M AIIEKTPOH-
HOTrO mapamarauTHoro pe3zonanca (I11P). [Iporokon
HCCIEOBAHUS YTBEPKACH ITUUECKUM KOMUTETOM
TOunucckoro rocyaapcTBEHHOIO0 MEIUIIMHCKOIO
yHUBepcHTeTa. B McbMeHHOH opMe MOATBEPKICHO
WHPOPMUPOBAHHOE COTVIACHE TTALIMCHTOB HA y4acTHE
B UCCJICIOBAaHHH.

B pesysnbrare npoBeieHHOTO NCCIIEI0BaHUS Y AKEHIINH
¢ 0e3aIKOTONIBHBIM CTEAaTOreaTUTOM B CHIBOPOTKE
KpPOBH BBISBIICHO MOBBIIIEHUE YPOBHS JUIIONPOTEH-
HOB, OOIIETO XOJIECTEPUHA, JIMTIONIPOTEHI0B HU3KOH
IUIOTHOCTY W TPUDIHLEPUIOB; OOHApYKEeHa TIpsMast
3aBHCHUMOCTB MEKy HHTEHCUBHOCTBIO curHasa DI 1P
cnirH-MedeHHoro NO B Oronrarax ne4eH! 1 ypoBHEM
TPUIULIEPUIIOB B KpoBH (1=0,96; p=0,009). Ycranos-
JICHO, YTO 3CTPOT€H3aBUCHMBIE (aKTOPhI (HApyILICHUE
JIUIHATHOTO OOMEHa U yBennueHue sxcrpeccun iNOS)
BBI3BIBAIOT HAKOTICHUE TPUTITUIIEPHIOB, CBOOOTHBIX
YKUPHBIX KUCIIOT ¥ N30bITOuHOrO KostndectBa NO B rie-
YEeHH, KOTOPBIE B YCIOBHUAX OKHCIUTEIHHOTO CTpecca
MIPOSIBJISIFOT IIUTOTOKCUYHOCTB M CIIOCOOCTBYIOT MPO-
IPECCHPOBAHMIO 0E3aJIKOTOJILHOTO CTEATOTeNaTHTa y
YKEHILUH ITOCTMEHOIay3HOTo BO3pacTa.
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INFLAMMATORY MARKERS OF GALLSTONES DISEASE
IN MENOPAUSAL WOMEN

Shengelia M., Intskirveli N., Gogebashvili N.

Thilisi State Medical University, Georgia

Gallstone disease is one of the most common
pathologies of digestive tract. The prevalence of
gallstone disease varies worldwide. High rates oc-
cur in the United States, and Europe, Pima Indian
women have the highest rates of gallstone disease
in the world (in 32% of population), Asian popula-
tions have a low incidence of gallstones (in Japan -
3,5%), among Australian aborigines found in a 1%,
among the Masai people of East Africa have none
at all. In Georgia this pathology occurs in 10-12%
of the population [3].

It was shown that gallstone formation is complex
traits, in which there are potentially many factors
that impact on the disease process. It is believed that
among the factors contributing to the gallstones forma-
tion, such as hypercholesterolemia, impaired bilirubin
metabolism, bile stasis, various metabolic disorders,
inflammation induced by liver, pancreatic disease,
infectious and genetic factors, age, obesity and etc.,
factors associated with increased oxidative stress and
alteration of cytokines release play an important role
[2]. In the billiard fluid of patients with cholangitis
increased concentrations of the inflammatory cytok-
ines (TNF-o and IL-6) was detected [6]. A significant
increase in the level of IL-8 (neutrophil chemotactic
factor) in the group of patients with gallstone was
also found [4]. In the experments on the mice with
gallstones increased activity of mieloperoxidase
and IL-1a were established. It was shown that IL-4
deficiency resulted in enhanced gallstone formation.
In bile from dogs with pigment gallstones myeloper-
oxidase activity and IL-1a content were increased.
This soluble factors involve in the development of
the inflammation in the gallbladder wall. In numerous
studies high concentration of cholesterol into the bile,
induced by decreased bile acid synthesis, or mutaton
of genes involved in cholesterol metabolism, was
detected, resulting in enhanced gallstone formation
[1]. It was sugested that several specific cytokines
have been implicated in cholesterol and lipoprotein
metabolism; inflammation may be considered as an
early event associated with the appearance of gall-
stones crystals in bladder [5].

52

The goal of our research was determination of altera-
tions of the redox balance and cytokines (IL-1a, IL-6,
IL-8, T NF-a) concentration in the blood of postmeno-
pausal women with and without gallstone disease.

Material and metods. 58 menopausal women with
gallstone disease, who had been admitted to the LTD
”1-st Clinic” (Tbilisi, Georgia) during 2009-2011
were studied. Gallstone disease was proved by Ultra-
sonography method. The control group consisted of
25 menopase aged women without gallstone disease.
The study protocol was approved by Local Ethics
Committee, and informed consent was obtained from
all participants.

Patients was conducted for blood redox status param-
eters (prooxidant (superoxide (O,’) and lipoperoxide
(LOO) radicals (by Electron Paramgnetic Resonance
(EPR)) and cytokins (IL-1, IL-6, IL-8, TNF-a) content
examinaton.

EPR spectra of blood were registered on the Radio-
spectrometer RE-1307 (X-band) (high-frequency
(HF) - 9,1 GHz, magnetic field HF modulation 100
KHz, spectrometer sensitivity 2x10 spin/gauss).
EPR spectra were carried out at supper HF field
powerequal 5 mW, amplitude of field modulation
0,1 mTI at liquid nitrogen temperature (-196° C). For
detection lipoperoxide (LOO’) and superoxide (O,)
free radicals the spin—traps (o-phenil-tertbutilnitron
(PBN) and 5,5dimetil-I-pirolin-IV-oxide (DMPO)
(SIGMA)) were used.

Cytokines content in blood was provided by standart
ELISA method.

Descriptive statistical analysis for each variable
were performed by statistical analysis software
STATISTICS-S.

Results and their discussion. In the table 1 it is
shown alteration of EPR signals intensity, reflecting
blood redox-status of postmenopausal women with
gallstones desease.
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Table 1. Blood EPR signals intensity (I mm/mg) of menopausal women blood
with and without gallstone desease

Parameters/Groups n 0O, (mm/mg) LOO' (mm/mg)
Healthy women 40 - -
Women with gallstone desease 25 1,4+0,1 2,8+0,1

Increase signals intensity of oxygen (O,) and lipids
(LOO) free radical species of in blood EPR spectra of
menopausal women with gallstones disease in com-
parision to healthy menopausal women was detected.
This data indicates on the desorders of the blood redox
balance in women with gallstones disease.

In the table 2 it is shown alteration of citokins (IL-1,
IL-6, IL-8, TNF-a) content in postmenopausal women
blood with gallstones desiase.

Table 2. Blood cytokins (IL-1, IL-6, IL-8, TNF-a) content in menopausal women
with and without gallstone disease

Parameters/Groups n IL-lo.(pg/ml) | IL-6 (pg/ml) IL-8 (pg/ml) TNF-a (pg/ml)
Healthy women 40 2,0+0,5 35,0430 20,0+2,5 3,0<1,5
Women with gallstone desiase 25 4,0+0,9* 43,0+5,4% 26,0+5.4 5,8+2 4%

*_ statistical significance differenc

In menopausal women blood with gallstones dis-
ease increased content of IL-1a (100%) 1L-6 (23%)
and TNF-a (93%) was detected, IL-8 (30%) was
not changed importantly in comparision to healthy
menopausal women. It was detected statistically sig-
nificant difference of IL-1 content in blood of above
mentioned patients groups. This data indicates on
the desorders of immune balance and development
inflammation in women with gallstones disease.

Conclusion. As a result of our investigation it may be
concluded, that the inflammation plays an important
role gallstone disease in postmenopausal women. It
is associated with increase production of oxygen and
lipoperoxide free radical, macrophage inflammatory
cytokines (IL-6, IL-1a, TNF-a) content in blood of
menopausal women. As it seems macrophages play
a dominant role in the inflammatory and oxidative
response during gallbladder stones disease in post-
menopausal women.
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SUMMARY

INFLAMMATORY MARKERS OF GALL-
STONES DISEASE IN MENOPAUSAL WOMEN

Shengelia M., Intskirveli N., Gogebashvili N.
Thilisi State Medical University, Georgia
Among the factors contributing to the gallstones for-

mation an important role belongs to the inflammation.
The goal of our research - determination alterations of
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the redox balance and cytokines (IL-1a, IL-6, IL-8,
TNF-a) content in the blood postmenopausal women
with gallstone disease.

58 menopausal women with gallstone disease, who
had been admitted to the LTD ’1-st Clinic” (Tbilisi,
Georgia) during 2009-2011 were studied. Gallstone
disease was proved by Ultrasonography method. The
control group consisted of 25 menopause aged women
without gallstone disease. The Local Ethics Committee
approved the protocol, and informed consent was ob-
tained from all participants or their surrogates. Patients
was conducted for blood redox status (EPR signals of
superoxide (O,’) and lipoperoxide (LOO) radicals) and
citokins (IL-1a, IL-6, IL-8, TNF-a) content.

It was revealed increase production of oxygen and
lipoperoxide free radicals, macrophage inflammatory
cytokines (IL-6, IL-1a, TNF-a) in blood of menopaus-
al women with gallstone disease. It was concluded that
macrophages play a dominant role in the inflamma-
tory and oxidative response during gallbladder stones
disease in postmenopausal women.

Keywords: gallstone disease, blood redox status,
cytokines, postmenopausal women.

PE3IOME

MAPKEPBI BOCITAJIEHUA ITPU KEJTYHO-
KAMEHHOM BOJIE3HM Y )KEHIIIUH B ME-
HOIIAY3E

Mlenrenus M.I., Muukupseaun H.A., 'oredam-
Busin H.B.

Tounucckuil eocyoapcmeeHHblll MEOUYUHCKULL YHU-
eepcumem, I py3ust

Cpenu (hakTopoB, CIOCOOCTBYFOLIMX 00Pa30BAHHIO KaM-
Hell B )KEITYHOM ITy3bIPe, 3HAYMMYIO POJTh HTpaeT BOCTIA-
nierne. L{esbi0 TAHHOTO MCCITEI0BaHHS SIBUIOCH OTIpeIe-
JICHHE N3MEHEHHIH OKHUCITUTETLHO-BOCCTAHOBUTETHHOTO
Oananca u nutokuHoB (IL-1a, IL-6, IL-8, T NF-a) B
KPOBH YKEHIIMH C KETTHOKAMEHHO# OOJIC3HBIO B TOCT-
MEHOTIay3aJIbHOM BO3PACTe.

OOcnenoBaHbl KEHIMUHBL (N=58) mOCTMEHOMAY-
3aJIbHOTO BO3PacTa C KETYHOKAMEHHOH O0JIEe3HBIO,
npoxoausmux jgedeHue B OO0 “IlepBast kinHUKa”
(Tounucen) B 2009-2011 rr. [lnarHo3s Ke1uHOKaMeH-
HOW OOJIe3HM MOATBEPKIANN C MOMOLIBIO METO/A
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yasTpacoHorpaduu. KonTponsHas rpynma cocrosiia
u3 25 mpakThdec-Ku 3/10pPOBBIX JKEHIUH MOCTMEHO-
nay3anbHOro Bo3pacTa. [IpoTokon nceiemnoBanus o10-
OpeH DTryecKkruM KOMUTETOM. MccenoBanu pegokce-
Oananc xposu (OIIP curnaner cynepoxeun - O, u
aunonepokcun paaukanoB - LOOY) u comepkanue
utokuHoB (IL-1a, IL-6, IL-8, TNF-a).

[Tpu sxeTUHOKAMEHHOM OOJIC3HU Y KEHIIIMH MEHOTIAY -
3QJIbHOTO BO3PAcCTa B KPOBU YCTAHOBJICHO YBEJIUUEHUE
o0pa3oBaHHs CBOOOTHBIX PaJMKaJIOB KHCIOPOAA U
JIUIH]IOB, MaKpO(araibHBIX BOCHAITHTEIBHBIX [IUTO-
kuHOB (IL-6, IL-10, TNF-a). [lonyueHnHbie qaHHBIC
MO3BOJISAIOT 3aKJIFOUUTh, YTO LIUTOKUHBI UTPAIOT JO-
MHUHUPYIOUIYIO POJIb B Pa3BUTHUU BOCHAIUTENBHBIX
peakuui Mpu KeITIHOKAMECHHON OO0JIC3HU Y JKEHIIIUH
IIOCTMEHOIAY3aJIbHOIO BO3PACTa.
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THE EPR STUDY OF NITRIC OXIDE IN PLACENTA DURING PREECLAMPSIA

Tortladze M., Kintraia N., Sanikidze T.

Thilisi State Medical University, Georgia

In 4-5% of all human pregnancies preeclampsia
(PE) develops. This condition is characterized by an
elevated blood pressure and proteinuria, developing
after 20 weeks gestational age. The pathogenesis of PE
is complex and still under intense investigation. Most
if not all of the theories proposed for the pathogenesis
of PE are somewhat pointed to impaired spiral artery
remodeling and insufficient trophoblast invasion [5].
The placenta has a central role in PE as evidenced by
rapid disappearance of the disease symptoms after
delivery or elective removal of the placenta but not
the fetus [2,6].

Nitric oxide (NO) is synthesized in placenta via the
NOS family of enzymes including neuronal (NOS1),
inducible (NOS2), and endothelial (NOS3) NO-
isoforms. Due to its potent vasodilator effects, nitric
oxide (NO) plays a crucial role in lowering vascular
resistance of the uterus and placenta unit throughout
pregnancy. NO also regulates trophoblast function
[8], but the current understanding of NO biology in
pregnancy remains unclear. NO is a gaseous molecule;
its short half-life (<1 sec) makes its working distance
relative short (<30 pm). Logically, endogenously
synthesized NO can be trapped to act only within a
few layers of cells. However, once formed, NO can be
quickly converted to reactive nitrogen species (RNS)
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(N,O,,ONOO", NO,", NO,", and others). These RNS
can induce protein nitration, donate an NO moiety
(NOe) to cysteines in a protein or peptide to produce
S-nitrosothiols, which possesses many NO-like bio-
logical functions but with a much longer biological
half-life than NO, serving as a reservoir for bioavail-
able NO [9]. This ability is of major importance in NO
biology and medicine because this mechanism extends
the biological functions of NO to an endocrine fashion
so that NO can act on cells and/or organs far from
where it is produced. S-nitrosylation alters enzyme
activity by either modifying cysteines of the enzyme
or changing protein conformation. How NO regulates
placental protein functions and how this relates to
placental biology and pregnancy are unknown.

The aim of our study was to establish alteration of NO
metabolism in placenta and its role in pathogenesis
of physiological and complicated with preeclampsia
pregnancy.

Material and methods. 50 women with preeclampsia
and 30 control pregnant women were enrolled. Ten
of preeclamptic women had severe and twenty had
moderate preeclampsia. Subjects were selected at the
Gudushauri National Hospital and Chachava Clinic
(Thilisi, Georgia). The control group was selected
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from healthy pregnant women. The preeclamptic
group consisted of women who were normotensive
before pregnancy and during the first 20 weeks of
gestation, and developed hypertension (blood pressure
of 140 mm Hg or higher, or a diastolic blood pressure
of 90 mmHg or higher on two or more occasions, 6hr
apart) associated with new onset proteinuria of either
greater than 100mg/dl by urine analysis (>1+ dipstick)
or greater than 300mg/dl in a 24-h urine collection.
No subject had co-morbid conditions such as diabetes,
asthma, congenital heart disease, connective tissue
disorders or an autoimmune disease. None of the
pregnancies were complicated by preterm rupture of
membranes. Subjects with any symptom of infection
were excluded from the study. All subjects submitted
written informed consents. The study was authorized
by the Ethical Investigation Committee of Tbilisi State
Medical University.

NO content in placenta tissue was studied by Elec-
tron Paramagnetic Resonance (EPR) method. EPR
studies were perfomed on the Radiospectrometer
P51307 (Russia) with Super High Friquensy 9.77
GHz, Friquency of Modulation 50 kHz. Placenta from
pregnant women was frosen in liquid nitrogen at the
temperatire -196°C. In order to determine free Nitric
Oxide (NO) content spin-trap Diethil-ditiocarbomate
(DETC, Sigma) was used (DETC 500 mg + Fe**-citrate
(50 mg FeSO,+7H,0+37,5 mg Sodium Citrate). EPR
signals of NO-Fe*"-(DETC), complexes in placenta were
detected at liquid Nitrogen temperature and Microwave
Power 20 mVt. For the detection of Lipoperoxil Radi-
cals (LOO) spin-trap a-phenil-fert butilnitron (PBNm
Sigma), (PBN 150 MM/I + Tris-bufer 25MM (pH=7.4))
was used. EPR spectra of LOO- were detectes at room
temperature and Microwave Power 20 mVt.
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All data were analysed using SPSS, version 13 for
Windows software. The data were tested for normal
distribution by Kolmogrov-Smirnov test. Student t-test
or the Mann-Whitney U-test was used for comparisons
between the two groups where appropriate. Differences
at p<0.05 were considered as statistically significant.

Results and their discussion. In Table alterations of
paramagnetic centers of placenta during physiologi-
cal and complicated with PE pregnancy are shown.
It was revealed that that during PE intensity of EPR
signal of adrenodoxin FeS-centres reduced by 60%,
while the EPR signal of cytochrome P-450 increased
by 60% - compared to the same parametres during
physiological pregnancy; intensive EPR signal of
spin-trapped Lipoperoxide (LOO.) was also detected.
During pregnancy complicated with PE in the EPR
spectrum of placenta a significant reduction of NO
content and complexes of NO with hemic (Fig.) and
nonhemic iron were detected (Table).

L1

Fig. EPR spectra of nitric oxide (NO) complexes with
hemic iron in placenta during pregnancy complicated
with PE

Table. Paramagnetic centres intensity (mm/mg) of placenta during physiological
and complicated with PE pregnancies

— NO LOO | HbNO | FeSNO FeS cytl;’_c4"5r(;’m
g,=2,01 22201 | 203 | gmlo4 | TN
Physiological pregnancy 14,0+0,9 2,0+0,8 - - 15,0+1,2 2,7+0,9
Pregnancy complicated 8,0+1,2 9.5+1,2 6,5+0,5 6,8+0,7
with PE P_<0001 | P_<0001 | #0228 | 6355 g o001 | p <0001

A human placenta contains at least two types of mito-
chondrial electron transport chain [4] - one is responsible
for the mitochondrial respiration and synthesis of the
ATP, and another - for steroidogenesis. Respectively,
the electron transport chain participating in the energo-
genesis contains FeS-centres of NADH-dehydrogenese
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which transports electrons from NADH on ubichinons
and father on the cytochrome C. The electron transport
chain responsible for the steroidogenesis carry electrons
from FeS-centres of adrenodoxine to cytochrom P-450,
which involve in the transformation of cholesterol and
hydroxylation of steroid hormones.
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In patients with PE placental blood flow disorders
induce unsuficiency of oxygen supply of placenta with
following decrease activity of mitochondrial electron
transport chain, elevation of NADH-dehydrogenase
oxidation level (decrease of NADH-dehydrogenase
FeS-centers EPR signal intensity) and suppression of
the energogenesis. As result placental ischemia, in-
tensive generation of the reactive oxygen species and
intensification of oxidative stress are developed. This
is supported by intensive EPR signal of lipoperoxides
detected in preeclampsic placenta.

The placenta performs endocrine function durinf preg-
nancy - it synthesizes steroid hormones (estradiole and
progesterone), necessary for the normal development
of pregnancy. During the third trimester of pregnancy
level of progesterone usually increases approximately
10 times. Progesterone synthesis initiates on the inner
membrane of the mitochondria in desmolase reaction
converting side chain of cholesterol into pregnenalon,
catalysed by placental cytochrome P-450 [9]. Cyto-
chrome P-450 also participates in the hydroxylation
of steroids in 11-B-position. Cytochrome P-450 is
paramagnetic in oxidized (low spin) state. During the
intensification of steroidogenezis EPR signal intensity
of ferricytochtom P-450 (g =2,42, g =2,25, g.=1,92)
decreases as a result of its joining substrate ad con-
vertion in high-spin isoform (g=8.0), or one-electron
restoration. In these reactions adrenodoxine plays the
electrons donor role and intensity of its FeS-centres
EPR signal increases.

During PE decrease of intensity of adrenodoxin
FeS-centres and increase intensity of ferricyto-
chrome P-450 EPR signals were detected. This
data indicate on the disregulation of mitochondrial
electron transport and disorders of steroidogenesis
processes in placenta.

During the physiological pregnancy nitric oxide in-
volves in the regulation of balance between oxygen
supply and mitochondrial respiration in placenta,
which is necessary for the maintenance of normal
metabolism of the cells. Vasodilatative activity of
nitric oxide is potentiated due to its ability to pro-
duce S-nitrosothiols, which possesses many NO-like
biological functions. S-nitrosylation alters enzyme
activity regulates functions of trophoblasts and plays
an important role in the regulation of physiological
pregnancy. Numerous studies indicate on the im-
portant role of NO in pathogenesis of PE. The data
according intensity of NO synthesis during PE are
© GMN

controversial. Some authors indicate on the inten-
sification of nitric oxide synthesis (due to oxidative
stress induced overexpression of iNOS in placenta),
or adaptative activation of eNOS at at conditions of
low perfusion, hypoxia and increase of blood vessel
resistance. The other data indicate on the decrease of
nitric oxide synthesis as a result of iNOS gene muta-
tion and decrease level of its mRNA [1]. Biological
degradation of nitric oxide in oxidative stress condi-
tions and its transformation to toxic peroxinitrite also
is possible [3]. Peroxinitrite involves in peroxidation
mebrane lipids, oxidation proteins, nitrosilation of
amino acids residues with following disorders of their
structure and functions.

During pregnancy complicated with PE in the EPR
spectrum of placenta a significant ecreace of free nitric
oxide content and increase intensity of nitric oxide
complexes with hemic and nonhemic iron (FeSNO,
HbNO) were detected. These complexes indicate on
the nitrosilation of mitochondrial electron transport
chain proteins with following alterations of their
activity and disorders of energo- and steroidogenesis
processes in placenta during PE. These data therefore
show that nitrosilation is crucial mechanism by which
NO regulates placental proteins activity linked to vari-
ous biological pathways. The alteration of placental
nitrosilated complexes content during PE suggests that
NO plays an important role in the regulation functions
of placenta during PE.
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SUMMARY

THE EPR STUDY OF NITRIC OXIDE IN PLA-
CENTA DURING PREECLAMPSIA

Tortladze M., Kintraia N., Sanikidze T.
Tbilisi State Medical University, Georgia

The aim of the study was to establish alteration of
nitric oxide (NO) metabolism in placenta and its role
in pathogenesis of physiological and complicated with
preeclampsia (PE) pregnancy.

Fifty women with preeclampsia and 30 control
pregnant women were studied. The control group
was selected from healthy pregnant women; the
preeclamptic group consisted of women who were
normotensive before pregnancy and during the first
20 weeks of gestation, and developed hypertension
associated with new onset proteinuria. NO content
in placenta was studied by Electron paramagnetic
Resonance (EPR) method.

During pregnancy complicated with PE intensity of
EPR signal of adrenodoxin FeS-centres reduced (by
60%), of cytochrome P-450 increased by 60% - com-
pared to the same parametres during physiological
pregnancy; intensive EPR signal of spin-trapped
Lipoperoxide (LOO.) was also detected; in the EPR
spectrum of placenta a significant reduction of free
nitric oxide content and intensive signals of of nitric
oxide complexes with hemic and nonhemic iron were
detected. These complexes indicate on the nitrosila-
tion of mitochondrial electron transport proteins with
following alterations of their activity and disorders of
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energo- and steroidogenesis processes in placenta dur-
ing PE. Alterations of placental nitrosilated complexes
during PE suggests that NO plays an important role
in the regulation its functions.

Key words: Nitric oxide in placenta, preeclampsia.
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OIIP UCCIEJOBAHUE COAEPXKAHUA
OKCHUIA A30TA B IIVTAHEHTE BO BPEMSI
IPEDKJIAMIICUHA

Toptnanze M.JI., Kuatpaus H.IL.,
Canuknase T.B.

Tounucckuii eocyoapcmeenHvil MEOUYUHCKUU YHU-
eepcumem, 1 py3us

Okcun azora (NO), BeneicTBre B3anMOICHCTBHS ¢ Oe1-
KaMHU TUTAICHTHI, C 00pa30BaHUEM S-HUTPO30THOJIOB,
NOTEHUUHUPYET QYHKIMOHAILHYIO aKTUBHOCTD ITJia-
1eHThl. OJTHaKO MEXaHU3M PETYISTOPHON aKTHBHOCTH
OKCHJIa a30Ta JIO KOHI[A HE YCTaHOBJICH.

Lenpro uccienoBaHus ABUIOCH ONpEeNieHNe Hapy-
HICHUH MeTaboIM3Ma OKCHA a30Ta B IJIALEHTE 1 UX
pOJIH B MaTOTeHEe3€ MPE3KIAMIICHH.

O0cnenoBanbl 50 sKEHIMH ¢ IpedKIIamIicuel (OCHOBHas
rpymma) u 30 )KeHIIMH ¢ PU3HONIOTYECKOH OepeMeHHOC-
TBIO (KOHTpOJIbHAS Ipymna). B rpymmmy npeskinamncuu
OBUTH BKIJIIOYEHBI JKEHIIUHBI, Y KOTOPBIX B TPETHEM
TpuMecTpe OEpeMEHHOCTH BBIIBICHA apTepuasibHas
THIIEPTEH3US ¥ COMTYTCTBYIOIIAsI TPOTCHHYPHSI.

Conepxanue NO B IianeHTe onpeaeisiia METOI0M
JIEKTPOHHOTO MapaMarHuTHoro pesonanca (JOI1P).

YCTaHOBIICHO, YTO MPHU MPEIKIAMIICHH B TUIAICHTE
unteHcuBHocTh DIIP curnanos FeS-nientpos ampe-
HOJIOKCMHA yMEHbIIMIach Ha 60%, B TO BpeMs Kak
ruroxpoma P-450 yBemuunnack Ha 60% B cpaBHEHUH
C aHAJIOTUYHBIMU MTOKA3aTEISIMUA B KOHTPOJIBHOM TPyTI-
ne. B cnekrpe DI1P mianeHTs! 3ahMKCHPOBaHBI TAKKE
WHTEHCHUBHBIN CUTHAI JIMIIOTIEPOKCHUIA, 3HAYUTEITHHOE
YMEHBILICHUE COZICP KaHUsI CBOOOTHOTO OKCH/IA a30Ta,
peskoe yBenumueHue uHTeHcuBHOCTH JIIP curnamos
HUTPO3MWIBHBIX KOMIUIEKCOB OKCH/IA a30Ta C TEMOBBIM U
HETEMOBBIM >kente30M. [10 3aKITioueHIIo aBTOPOB CTaThH,
MOJTYYEHHBIC JAHHBIC CBUACTEILCTBYIOT O HUTPO3WIH-
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POBaHNH OETIKOB LIETIH IIEKTPOHHOTO TPAHCIIOPTa MUTO-
XOHJIPHH TIPH MPESKIIAMIICHH, CTIOCOOCTBYS HAPYIICHHIO
SHEpro-reHe3a 1 CTepouioreHesa B IiareHTe. Beinecen
BBIBOJI, COIIACHO KOTOPOMY OKCHJT a30Ta UTPaeT BecbMa
3HAYMMYIO POJIb B PETYISIIIMU METa00IM3Ma IIal[CHThI
TP TIPEIKIIAMIICHH.
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PREVALENCE OF MYCOPLASMA HOMINIS AND UREAPLASMA UREALITICUM
IN PREGNANT AND WOMEN WITH REPRODUCTIVE PROBLEMS

Akhvlediani L.

Sh. Rustaveli State University, Faculty of Biology, Batumi, Georgia

Mycoplasma and ureaplasma are the two genera in
the family Mycoplasmataceae and belong to class of
Mollicutes. They are widely spread in humans, mam-
mals, birds, reptiles, fish and other vertebrates [9,12].
The species of Mycoplasma hominis and Ureaplasma
are commensal organisms which house in the urinary
systems and genitals of sexually active teenagers and
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adults. The majority of the authors indicate that these
microorganisms play main roles in the pathologies
of the genital system like Inflammation of the pelvic
organs, urolithiasis, non-gonococcal urethritis, pyelo-
nephritis, endometritis after delivery, and neo-natural
infection (meningitis, respiratory system infections,
septicemia).
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The main way to transfer Mycoplasma hominis is
sexual one. The frequency correlates with sexual
activity; the agent causes urethritis and prostatitis in
male while in female it causes colonization of vagina,
and even more rarely uterus and urethra. It should be
noted that this bacterium was identified in clinically
healthy women [1,8,10]. There is threshold concen-
tration of this bacterium (less than 10 000 in 1 ml or
<10%). The amount beyond it causes pathogenicity.

Urogenital Mycoplasma is especially dangerous dur-
ing pregnancy as it commonly causes early labors or
infection of fetus that is the often reason of sepsis.

Ureaplasma Urealyticum contacts with the cylindrical
epithelium cells of urethra and causes diseases of the
Urogenital system.

The aim of the research was to explore women with
reproductive problems and pregnant women on My-
coplasma and Ureaplasma as well as to investigate
spread of these microbes in the women of reproduc-
tive age.

Material and methods: The samples of 196 patients
were investigated.

The material taken from the cervix was used for
research; it was placed in feeding area and then incu-
bated during 48 hours at 37° C. The method is based
on hydrolyze principle of Urea and arginini as a result
of metabolism of Bacterium. It results in color change
and the outcome of visual observation is interpreted.
The Micoplasma DUO reactives of BioRad (France)
were applied in research. Titer material was placed
in two parallel holes (10°!; 102).

Results and their discussion. In total 196 patients
were investigated. In 2008-2009 100 patients with re-
productive problems were examined, and 96 pregnant
women were examined in 2010-2011.

64% of the investigated people were positive on
Ureaplasma with high titer >10*(UU+), or more than
10000 cells in 1 ml; carrier of Ureaplasma (or low
titer) was discovered in 15% of the examined women
(UU+/-). As for Mycoplasma, high titer was found in
12% (MH+) of the investigated women; carrying of
mycoplasma was less low and equaled 9% (MH+/-)

(Fig. 1).
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mUuu+

UU+/-
9%

MH+ = MH +/-

64 %- high titer of Ureaplasma, or 2104, 15%- Ure-
aplasma carrying low titer, or <104,

12% - High titer of Mycoplasma, or >104; 9% - My-
coplasma carrying low titer, or <104,

Fig. 1. Dissemination of UU and MH (%) in women
with reproductive problems (2008-2009)

Only pregnant women were investigated in 2010-
2011; high titer (>10%) of Ureaplasma (UU+) was
found in 60% of women, while carrying found in 13%
(UU+/-). Mycoplasma with high titer was discovered
in 16 % (MH+), while carrying of mycoplasma was al-
most analogous and reached 11% (MH+/-) (Fig. 2).

11%

uu +
60% UU +/-

MH+

MH+/-

60%- high titer of Ureaplasma or >104; 13% - Ure-
aplasma carrying low titer or <104,

16% - High titer of Mycoplasma, or >104; 11% -
Mycoplasma carrying low titer, or <104,

Fig. 2. Dissemination of UU and MH % in pregnant
women (2010-2011)

There were patients in the investigated ones who
were infected with high titer both of Ureaplasma and
Mycoplasma (Fig. 3).

In the investigated pregnant women and women with
reproductive problems the indicator or infection with
high titer of Ureaplasma reached 51 %, the infection
with mycoplasma equaled 13% while both myco-
plasma and Ureaplasma with high titer was found at
3% of the examined women.
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F 23

13%

. 3%

i uninfected
- = UUu+
MH+

UU+/MH+

52%

51%- high titer of Ureaplasma or >10%; 33%- unin-
fected;

13% - High titer of Mycoplasma, or >10%; 3% - high
titer of Ureaplasma and Mycoplasma

Fig. 3. Infection indicator (%) of UU and MH in preg-
nant women and women with reproductive problems

As research displayed the figure of Ureaplasma infec-
tion was higher (60%) in women with reproductive
problems than in pregnant women. Almost analogous
result is shown in the researches of the different au-
thors 37-50% non-pregnant women with reproductive
problems [4,7,11]; on the other hand, percentage of
infection with mycoplasma is substantially different
in women with reproductive problems: 2,3%-4,8%-
16,5% [2,6,7]. According to our researches it is vice
versa as mycoplasma titer was higher in pregnant
women and reached 16%, while it was 12% in non-
pregnant women. Carrying of Ureaplasma both in
pregnant and non-pregnant women was almost the
same, while carrying of mycoplasma in non-pregnant
women was less found than in pregnant ones (9%
in women with reproductive problems, and 11% in
pregnant women). Keane and co-authors indicate that
53% of women with reproductive problems caused
by infection with Ureaplasma. It is also underlined
that women having bacterial vaginosis I more often
infected by mycoplasma than women not having the
stated disease [2].

The high percentage of infection by Ureaplasma
(51%) both in non-pregnant women with reproductive
problems and pregnant ones indicate at high indicator
of dissemination of this microorganism in population
of Adjara-Guria. Moreover, the higher figure (64%)
in women with reproductive problems proves the
concept that this microbe is one of the pathogens of
this problem. Therefore, it would be much effective
if the research on this pathogen would be carried in
women of reproductive age before marriage and not
after the registration. It would avoid complication
during pregnancy.
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In addition, it would be interesting to screen women
for these microbes at reproductive age of Adjara— Gu-
ria Region in order to identify figure of dissemination
of microbes.
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SUMMARY

PREVALENCE OF MYCOPLASMA HOMINIS AND UREAPLASMA UREALITICUM
IN PREGNANT AND WOMEN WITH REPRODUCTIVE PROBLEMS

Akhvlediani L.

Sh. Rustaveli State University, Faculty of Biology, Batumi, Georgia

The aim of the research was to explore women with
reproductive problems and pregnant women on My-
coplasma and Ureaplasma as well as to investigate
spread of these microbes in the women of reproduc-
tive age. There were investigated 100 women with
reproductive problem and 96 pregnant women. It was
found that 64% of women with reproductive problem
and 60% of pregnant women had Ureaplasma urealyti-
cum with high titer (more then 1000 cells in ml), but

Mycoplasma hominis was detected approximately in
equal % of non-pregnant and pregnant women (12%
- non-pregnant women; 16% - pregnant women). It
is recommended to investigate women before plan-
ning pregnancy.

Keywords: urecaplasma urealyticum, mycoplasma
hominis, pregnant women, reproductive prob-
lems.

PE3IOME

PACITPOCTPAHEHUE MYCOPLASMA HOMINIS U UREAPLASMA UREALITICUM
CPEJIU BEPEMEHHBIX U )KEHIIUH C PEITPOAYKTUBHBIMU ITPOBJIEMAMUA

AxBaeauanu JI.T.

Tocyoapcmeennwiil ynusepcumem um. L. Pycmasenu, ¢paxynomem 6uonoeuu, Bamymu, I py3us

Ob6cnenoBano 100 skeHIIMH C PENPOIYKTHBHBIMHU
npobseMamu 1 96 OepeMeHHbIX. Pe3ynbrars! uccie-
JIOBaHUA TIOKa3aiu, 4To 64% >KEHIINH C PEerpoayK-
TUBHBIMU TIpoOieMamu 1 60% OepeMeHHBIX ObLIH
WHQUIMPOBAHBI ypeara3Moi ¢ BBICOKUM TUTPOM
(6ombme yem 1000 xieTok B Mi1). MUKOTIIa3MO3 Kak
cpeau OepeMEHHBIX, TaK U HEOCPEMEHHBIX JKEHIIUH
BBISIBJIEH IIPUMEPHO C OAMHAKOBOM 4acToToi: 12% y

HeOEePEMEHHBIX JKEHIIMH C PEIIPOIYKTUBHBIMH IIPO0-
nemamu, 16% - y 06peMEHHBIX, UTO CBUJICTEIHCTBYET
0 IIUPOKOI TUCCEMUHAIIUH BBISBIICHHBIX MUKPOOPTa-
HU3MOB CPEJIM YKEHCKOU TOMYJISIMH AJDKAPUH.

ABTOpPBI PEKOMEHIIYIOT 00CieJOBaHUE JKEHIUH Ha
MHQHUIMPOBAHUE ypearuia3Moil U MUKOIUIA3MOU 0
TUIAHUPOBaHMsI OEPEMEHHOCTH.
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STUDY OF SOME BIOGERONTOLOGICAL FACTORS ASSOCIATED
WITH WOMEN LONGEVITY IN AJARA POPULATION

Koridze M., Khukhunaishvili R., Nagervadze M., Zosidze N., Koiava T., Parulava 1.

Sh. Rustaveli State University, Batumi, Georgia

The search for the factors and mechanisms precondi-
tioning longevity has actively been conducted for the
last decades. As a multi-factorial process, longevity is
preconditioned by hereditary as well as the combina-
tion of social factors and environment a man is des-
tined to live [2]. Accordingly, complex gerontological
researches are being conducted applying genetic,
molecular, biological, cytogenetic, immunological
and sociological methods [4-6,8,9].

According to the data from the Demography Depart-
ment of the United Nations Organization, women
prevail among the long-livers. In various countries
of the world spinsters, bachelors, widows, widowers
and the divorced live shorter than the married. For
example, in Japan, men’s mortality is 4,3 times more
among bachelors, 3,9 times among widowers, 5,1
times among the divorced than among the married
ones. In Germany the factors are 2,5; 4,0 and 2,1 re-
spectively; in Hungary —2,1; 3,5 and 2,3 [1]. Among
the factors preconditioning the longevity phenomenon
on which health and longevity more or less depend,
the following can be singled out: reproductive sys-
tem functioning, emotions management ability and
presence of optimism [7], happy marriage, longtime
coexistence of couples [1,3,10].

The aim of our research was to reveal the biogeron-
tological factors associated with longevity among the
long-lived women population living in Ajara region.

© GMN

Material and methods. The study was conducted
with the gerontological questionnaire compiled by
us. The questionnaire comprised such questions as:
marriage age and duration of marital period, number
of children, reproductive data and long-livers’ psycho-
emotional state. Through the randomization method
120 long-living women were selected (over 91 years
of'age) in Ajara. The obtained results were processed
and studied with the method of percentage calcula-
tion. During the experiment the genealogical method
of research was applied as well.

Results and their discussion. The results of the re-
search showed that among the population under study
there are very early as well as very late marriages,
66% of the long-livers created families between the
ages of 18 and 30. With the consideration of the local
traditions, this means their first sexual intercourse,
especially among women. The rate of long-livers
who married before the age of 18 is 21% while from
the age of 30 till 40 — 12,7%. As the rates show, the
marital age of the majority of long-livers is from 18
to 30 years of age (Fig. 1).

12,7% 21%
O 15-18 years
018-30 years
W 30-40 years
66%

Fig. 1. Long-Livers’ Marital Rate
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It has been revealed that the majority of the respon-
dents participating in the survey had a stable partner
and was in long and happy marriage. They consider
the death of a partner as the greatest stress in lifetime.
As the research results show (Diagram 2) the rate of
the long-lived women under study who spent most of
their lifetime with their spouses is considerably high
and comprises 74%.
25,5%

W 18-30 years
0 30-72 years

74,4%

Fig. 2. Time Spent by the Long-Livers with their
Spouses

120 women among the questionnaire participants have
children, including the mothers of many children. At
the same time it was shown that 32% of long-living
women have over 3 children whereas 88% - two or
three children (Fig. 3).

100+

88%

80+

60-1 O over 3 children

40+ H less than 3 children

32%
20 ]

Fig. 3. Number of Children

The reproductive age of the surveyed is also different.
Most of them had their last delivery (childbirth) after
the age of 40. In two cases the long-livers had the
delivery at the ages of 48 and 50. On the basis of the
data analysis we can make a conclusion that among the
long-livers under study 24% had their last childbirth
from 25 to 30 years of age while 76% - from 30 to 50
years of age (Fig. 4).
801 76%
70
60
504
40
301 24%
20
10+

0 25-30 years
W 30-50 years

0
0

Fig. 4. The Age of Long-Livers’ Last Childbirth

As it is known, premature biological aging is often
provoked by nervous tension and stress [2]. The sur-
vey of the long-livers showed that they are mostly
distinguished by calm nature, are able to master
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emotions and re optimists. The majority leads active
physical activities.

Thus, among 120 women in Ajara studied with the
purpose of revealing biogerontological factors associ-
ated with longevity everyone is married, their absolute
majority was in happy and long marriage, most of
them had stable partners and were in happy and long
marriage. There are early as well as late marriages
among the long-livers. However, the women who
married at the age of reproductive puberty (from 18
to 30 years of age) considerably prevail among them.
It seems that having many children is not directly
associated with longevity. The correlation between
late childbirth (over 40 years of age) and longevity
was also shown. At the same time, the women hav-
ing had their last delivery over 40 are distinguished
by stronger health and high rate of longevity. The
majority of long-livers are distinguished by balanced
character, they are optimists and most of them lead
lives of active physical labor.
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SUMMARY

STUDY OF SOME BIOGERONTOLOGICAL
FACTORS ASSOCIATED WITH WOMEN LON-
GEVITY IN AJARA POPULATION

Koridze M., Khukhunaishvili R., Nagervadze M.,
Zosidze N., Koiava T., Parulava I.

Sh. Rustaveli State University, Batumi, Georgia

120 long-living women have been studied in Ajara
with the purpose of revealing biogerontological
factors associated with longevity. On the basis of
special gerontological questionnaire survey and the
genealogical research it has been revealed that the
absolute majority of the long-livers was in happy and
long marriage, most of them had stable partners and
were in happy and long marriage.

There are early as well as late marriages among the
long-livers. However, the women who married at the
age of reproductive puberty (from 18 to 30 years of
age) considerably prevail among them. It seems that
having many children is not directly associated with
longevity. The correlation between late childbirth
(over 40 years of age) and longevity was also shown.
At the same time, the women having had their last
delivery over 40 are distinguished by stronger health
and high rate of longevity.

Keywords: long-livers, longevity, life expectancy.

© GMN

PE3IOME

MN3YYEHUE HEKOTOPBIX BUOT'EPOHTO-
JIOT'MYECKHUX ®AKTOPOB, ACCOLIMUPO-
BAHHBIX C JOJII'OJIETHEM KEHIIIUH B
AJI/KAPUN

Kopuaze M.JIL., Xyxynaumsuiau P.I'., Harepsan-
3e MLA., 3ocuze H.P.,, Konasa T.H., Ilapyaasa WU.I.

Tocyoapcmeennwiii ynueepcumem um. Ill. Pycma-
eenu, bamymu, I'pyzus

C nenpio BBISBICHHUS OMOTEPOHTOJIOTHYECKHUX (hak-
TOPOB, KOTOPBIE aCCOIIMUPOBAHBI C JIOJITOJIETHEM,
B Amkapun uccienoanu 120 moATOXHTEIbHUIT
(crapmre 91 roma). C TOMOIIBIO CIIEIMAIEHOTO Te-
POHTOJIOTHYECKOTO aHKETHPOBAHUS M Ha OCHOBE
reHeaJoTHYeCKUX MCCIEeIOBAHUN BBISBICHO, YTO
a0CoNOTHOE OONBIIMHCTBO JIOJTOXKHUTEIBHHI] CO-
CTOSUTH B JJIUTEILHOM U CHACTIIMBOM Opake; y 001b-
ITUHCTBA U3 HUX OBUT MOCTOSTHHBIN napTHEp. Cpenn
HCCIICZIOBAaHHBIX OTMEUCHBI KaK OUueHb paHHUE, TaK
Y TIO3JIHHE Opaku, OJIHAKO MPeoOIaIaiy KeHIHHBL,
BCTYITUBIIINE B OpaK B pEHPOYKTHBHOM BO3pacTe (0T
18 mo 30 meT). CoracHO pe3yiIbTaTaM UCCICTOBAHIS,
MHOTOJICTHOCTh HE BO BCEX CIYYasX acCOIMUPYETCS
C JIONTOJIETHEM. YCTaHOBJIEHA KOPPENAIHS MEX]Ty
nmo3nHUMU pofamu (ctapie 40 JeT) 1 JONToIeTHEM.
YCTaHOBIICHO, YTO KPENKUM 3/JOPOBBEM H CaMOWM
BBICOKOH ITPOJIOJKUATEIBHOCTBIO KU3HH, BBIICISTIOTCS
KEHIIIUHBI, KOTOpbIe pokaroT mocie 40 neT.
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NITRIC OXIDE DEPENDENT SKIN AGING MECHANISM
IN POSTMENOPASAL WOMEN

Katsitadze A., Berianidze K., Kaladze Kh., Mchedlishvili T., Sanikidze T.

Thilisi State Medical University, Georgia

In the aging process of living organism participitate
the various internal and external factors [18]. These
factors by the similar mechanisms affect the internal
organs and skin tissues and cause alterations in there
metabolism amd functions [2,3].

Exogenous factors (sunlight, ionizing radiation,
contaminated air, smoking, alcohol, poor nutrition,
impacts of various physical and psychological factors)
play an important role in the skin aging [5].

Internal factors of the skin aging include genetic
as well as hormonal (estradiol, testosteronis, mela-
toninis, insulin, thyroxine, etc.) factors [11,14,23,26],
which induce in general age-related alterations of the
hole body’s metabolism (changes of hormones, their
receptors and various signaling molecules content
and/or their sensitivity, disorders of metabolic pro-
cesses, intensification of the free radical oxidation,
enhanced production of reactive oxygen species,
membranes destruction, oxidative damage of DNA).
These promote modification of the skin structure and
deterioration of its functional state.
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Subcutaneous blood flow is one of the factors,
which determines the direction and intensity of the
metabolic processes in the skin and its functional
state. Skin blood flow is neurally controlled by two
distinct branches of the sympathetic nervous system:
an adrenergic vasoconstrictor system (acetylcholine),
an active vasodilator system (vasoactive intestinal
peptide (VIP) and histamine 1 (H1)) [1] and nitric
oxide (NO), which is responsible for the 30% of the
vasodilatation [1,8,9,15,20,24,25].

It is known that with age decreases functional activity
of the reflexive regulation mechanism of subcutane-
ous blood flow [10], which causes an increase role
of NO-dependent mechanism. Low stability of NO
and dependence of its synthesis on vareious factors
causes impairment of subcutaneous blood flow regula-
tion, which contributes to violations of the oxidative
processes, accumulation of the reactive oxygen com-
pounds in the skin [12,13,16] and its rapid aging.

The goal of our study was to determine NO-dependent
mechanisms of skin aging in post- and premenopausal
women.
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Material and metods. 23 women (age 40-50 year)
were investigated. Women were divided into 2
groups: I group - reproducvtive age women (10
patients); II group - menopause age women (13 pa-
tients). For reasons of standartizaation women with
cystic disease, ovarioectomy, or using hormone
replacement therapy were excluded from studiing
group. Patients were included in the menopausal
group when they fulfill the following criteria: at
least 12 month of amenorrhea.

All patients are subjected to a standart diagnostic
protocol. In each group we investigated estradi-
ole, free NO content in blood and lipid spectrum.
Free nitric oxide (NO) was measured by Electron
Paramagnic Resonance (EPR) method on the redio-
spectrometre PD-1307 (Rassia). For the detection
of free NO spin-trap natrium diethildithiocarbam-
ate (DETC) (Sigma) was used. EPR spectres of
NO-Fe*'-(DETC), complexes are measured at the
temperature of liquid nitrogen at microwave power
20 mVt.

Statistical analyses of the obtained results were per-
formed by SPSS (version 10.0) program package.
Result was obtained in form of standard deviation
of average values. Difference between groups was
assessed by student t+ criterion. In all cases statisti-

cal confidentiality was defined according to < 0.05
index. In order to determine the relationship between
the obtained parameters correlation analyses were
carried out.

The research complies with ethical standards and
international best practice. The local ethics commit-
tee approved the protocol, and informed consent was
obtained from all participants.

Results and their discussion. Skin of postmeno-
pausal women as rule was pale, grayish, in some
cases revealed pigmentation, which usually is due to
insufficient supply of oxygen; skin around the eyes
less flexible, wrinkled. As is known by subcutaneous
blood flow to the skin cells are transported a variety
of biologically active compounds; when this process
is incomplete the violation of colagenesis is possible,
which in turn contributes to reducing skin elasticity
and wrinkle formation.

This alterations in skin of postmenopausal women
were accompanied by significant reduction of the
estradiol (22%) and HDL (20%) content, while the
content of LDL (28%)), triglycerides (16%) and total
cholesterol (58%) were increased in comparison
to the same parameters in the reproductive women
(Table 1).

Table 1. Results of blood laboratory analyses in reproductive and menopausal women

Age
Parameter

Reproductive Menopause
Estradiol (pg/ml) 0,52+0,034* 0,41+0,024
LDL (mmol/L) 3,20+0,421%* 4,11£0,214
HDL (mmol/L) 1,09+0,0311* 0,9040,053

Lipid specter VLDL (mmol/L) 0,97+0,431 1,1240,2
TG (mmol/L) 1,84+0,132* 2,130,125

Total Cholesterol (mmol/L) 3,2840,251* 5,18+0,42

p<0,05

It was also revealed statistically significant changes
of the free nitric oxide (NO) EPR signal in blood of
postmenopausal women (Table 2).

Table 2. Intensivity of free nitric oxide (NO) EPR
signal in blood of reproductive and menopausal
women

NO (mm/mg)
Reproductive 2,26%0,112
Menopause 1,89+0,050%*
p<0,05
© GMN

As follows from the results of our investigations in
postmenopausal women moderate hypercholester-
olemia and reduced levels of nitric oxide in the blood
were revealed. Decrease free NO content in postmeno-
pausal women’ blood may be due to the decrease of
NO synthesis (at the expense of the reduction con-
stitution eNOS-ase activity), as well as the oxidative
degradation of NO (its transformation to peroxinitrite
in the oxidative stress conditions).

There are several facts indicating to the participation
of hypercholesterolemia in the regulation activity of

67



NO-dependent vasodilation system. The three type
isoforms of NOS, eNOS, iNOS, and nNOS, produce
NO from the substrate L-arginine. Hypercholester-
olemia favors the accumulation of asymmetrical
dimethyl-L-arginine (ADMA), which interferes with
L-arginine in the production of nitric oxide by eNOS.
Modified LDL to oxidized LDL (oxLDL) increases
the activity of the S-adenosylmethionine-dependent
protein arginine methyltransferases, which generate
ADMA from L-arginine. Moreover, oxLDL decreases
the ADMA-degrading dimethylarginine dimethylam-
inohydrolase activity [22]. OxLDL also increases
caveolin I expression (interaction of NOS with this
protein impairs NO formation [4,6]) and modulates
PKC activity and expression (this family of kinases
has been shown to acutely attenuate eNOS-dependent
NO production [6]).

The substrate of NOS, L-arginine, is able to be con-
verted to L-ornithine and urea by the action of argi-
nase. It’s concepted that arginase is the enzyme that
sharecrops L-arginine as a substrate and reciprocally
regulates NOS activity by competing for the substrate.
OxLDL increases arginase Il activity by early post-
translational event involving the release of the enzyme
from microtubule association, resulting in activation
and transcriptional upregulation [19].

Thus as follows from the above mentioned, hyper-
cholesterolemia can cause failure of the NO-system
and NO-dependent vasodilatation.

Many facts indicate on the important role of estro-
gens in the regulation of endothelium-dependent
vasodilatation [27]. It is known that estrogen causes
stimulation of eNOS enzymatic activity mediated
by plasma membrane estrogen receptors [21], but
inhibits indusible NO-sinthase (iNOS) [17]. It was
shown also that supplementation of estrogens led to
reduced expression of both iNOS and arginase I and
I1, increase activity of eNOS, accompanied by attenu-
ation of atherogenesis [7].

Conclusion

This study demonstrate that in menopausal women
insufficiency of estrogen’s content is the main factor,
which stipulates insufficiency of NO-dependent vaso-
dilatative mechanism, and disorder of subcutaneous
vasodilation in aged (postmenopausal) women, which
contributes to violations of the oxidative processes in
the skin and its rapid aging.

68

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

REFERENCES

1. Bennett LA, Johnson JM, Stephens DP, Saad AR,
and Kellogg DL Jr. Evidence for a role for vasoac-
tive intestinal peptide in active vasodilatation in the
cutaneous vasculature of humans. J Physiol 2003;
552:223-232.

2. Berneburg M, Plettenberg H, Krutmann J. Photoa-
ging of human skin. Photodermatol Photoimmunol
Photomed. 2000;16:239-44.

3. Dewberry C, Norman RA. Skin cancer in elderly
patients. Dermatol Clin. 2004;22:93—-6.

4. Everson WV, Smart EJ. Influence of caveolin,
cholesterol, and lipoproteins on nitric oxide synthase:
implications for vascular disease. Trends Cardiovasc
Med. 2001;11:246-250.

5. Fan GB, Wu PL, Wang XM. Changes of oxygen
content in facial skin before and after cigarette smok-
ing. Skin Res Technol. 2011.

6. Fleming I, Mohamed A, Galle J, Turchanowa L,
Brandes RP, Fisslthaler B, et al. Oxidized low-density
lipoprotein increases superoxide production by en-
dothelial nitric oxide synthase by inhibiting PKCal-
pha. Cardiovasc Res. 2005;65:897-906.

7. Hayashi T., Teiji Esaki, Daigo Sumi, Tapan Mukher-
jee, Akihisa Iguchi, Gautam Chaudhuri. Modulating
role of estradiol on arginase Il expression in hyper-
lipidemic rabbits as an atheroprotective mechanism.
Proc Natl Acad Sci USA 2006; 103;27.

8. Holowatz LA, Thompson CS, and Kenney WL.
L-Arginine supplementation or arginase inhibition
augments reflex cutaneous vasodilatation in aged
human skin. J Physiol. 2006; 574: 573-581.

9. Kellogg DL, Crandall CG, Liu Y, Charkoudian N,
and Johnson JM. Nitric oxide and cutaneous active
vasodilation during heat stress in humans. J Appl
Physiol 1998; 85: 824-829.

10. Kenney WL, Morgan AL, Farquhar WB, Brooks
EM, Pierzga JM, and Derr JA. Decreased active va-
sodilator sensitivity in aged skin. Am J Physiol Heart
Circ Physiol 1997; 272: 1609-1614.

11. Kim B, Choi J, Park K, Youn S. Sebum, acne,
skin elasticity, and gender difference - which is the
major influencing factor for facial pores? Skin Res
Technol. 2011.

12. Kohen R. Skin antioxidants: their role in aging and
in oxidative stress—New approaches for their evalu-
ation. Biomed Pharmacother 1999; 53: 181-192.

13. Leveque N, Muret P, Makki S, Mac-Mary S, Kan-
telip JP, and Humbert P. Ex vivo cutaneous absorption
assessment of a stabilized ascorbic acid formulation



GEORGIAN MEDICAL NEWS
No 7-8 (208-209) 2012

using a microdialysis system. Skin Pharmacol Physiol.
2004; 17: 298-303.

14. Makrantonaki E, Zouboulis CC; German National
Genome Research Network 2. The skin as a mirror of
the aging process in the human organism--state of the
art and results of the aging research in the German
National Genome Research Network 2 (NGFN-2).
Exp Gerontol. 2007; 42(9):879-86.

15. McCord GR, Cracowski JL, and Minson CT. Pros-
tanoids contribute to cutaneous active vasodilation in
humans. Am J Physiol Regul Integr Comp Physiol
2006; 291: 596-602.

16. Munzel T, Daiber A, Ullrich V, and Mulsch A.
Vascular consequences of endothelial nitric oxide
synthase uncoupling for the activity and expression of
the soluble guanylyl cyclase and the cGMP-dependent
protein kinase. Arterioscler Thromb Vasc Biol 2005;
25: 1551-1557.

17. Pfeilschifter J., Ditz R., Pfohl M., Schatz H. Changes
in Proinflammatory Cytokine Activity after Menopause.
Endocrine Reviews. 2002; 23(1):90-119.

18. Puizina-Ivi. N. Skin Aging Acta Dermatoven. APA
2008; 17(2): 47-54.

19. Ryoo S, Lemmon CA, Soucy KG, Gupta G,
White AR, Nyhan D, et al. Oxidized low-density
lipoprotein-dependent endothelial arginase II activa-
tion contributes to impaired nitric oxide signaling.
Circ Res. 2006;99:951-960.

20. Stanhewicz AE, Bruning RS, Smith CJ, Kenney
WL, Holowatz LA. Local tetrahydrobiopterin ad-
ministration augments reflex cutaneous vasodilation
through nitric oxide-dependent mechanisms in aged
human skin. J Appl Physiol. 2012;112(5):791-7.

21. Stirone C., Boroujerdi A., Duckles S.P., Krause
D.N. Estrogen receptor activation of phosphoinosit-
ide-3 kinase, akt, and nitric oxide signaling in cerebral
blood vessels: rapid and long-term effects. Molecular
Pharmacology. 2005; 67(1):105-113.

22. Sungwoo Ryoo, Dan E. Berkowitz, and Hyun
Kyo Lim. Endothelial arginase II and atherosclerosis.
Korean J Anesthesiol. 2011; 61(1): 3—11.

23. Verdier-Sévrain S. Effect of estrogens on skin ag-
ing and the potential role of selective estrogen receptor
modulators. Climacteric. 2007;10(4):289-97.

24. Wilkins BW, Chung LH, Tublitz NJ, Wong BJ,
and Minson CT. Mechanisms of vasoactive intestinal
peptide-mediated vasodilation in human skin. J Appl
Physiol 2004; 97: 1291-1298.

25. Wong BJ, Wilkins BW, and Minson CT. H1 but
not H2 histamine receptor activation contributes to the
rise in skin blood flow during whole body heating in
humans. J Physiol 2004; 560: 941-948.

© GMN

26.Yan W, Zhao Z, Zhang L, Wang D, Yan L, Yin N, Wu D,
Zhang F. Identification of estrogen-associated intrinsic ag-
ing genes in Chinese Han female skin by cDNA microarray
technology. Biomed Environ Sci. 2011; 24(4):364-73.
27. Yanes L.L., Reckelhoff J. F. Postmenopausal hy-
pertension. Am J Hypertens. 2011; 24(7):740-749.

SUMMARY

NITRIC OXIDE DEPENDENT SKIN AGING
MECHANISM IN POSTMENOPASAL WOMEN

Katsitadze A., Berianidze K., Kaladze Kh.,
Mchedlishvili T., Sanikidze T.

Thilisi State Medical University, Georgia

The goal of our study was to determine nitric oxide
(NO)-dependent mechanisms of skin aging in post-
and premenopausal women.

23 women (age 40-50 year) were investigated. Women
were divided into 2 groups: I group - reproducvtive
age women (10 patients); Il group - menopause age
women (13 patients). Patients were included in the
menopausal group when they fulfill the following
criteria: at least 12 month of amenorrhea. All patients
are subjected to a standard diagnostic protocol. In
each group we investigated estradiole, lipids and free
NO content.

Skin of postmenopausal women as a rule was pale,
grayish, in some cases revealed pigmentation; skin
around the eyes less flexible, wrinkled. Moderate hy-
percholesterolemia and reduced levels of nitric oxide
and estradiole in the blood of studed postmenopausal
women (in comparison reproductive aged women)
was revealed. Decrease free NO content in blood may
be due to the decrease of NO synthesis, as well as the
oxidative degradation of NO in the oxidative stress
conditions. N artcle the mechanism of dependence
of NO-vasodilatative system activity on rhe level of
hypercholesterolemia and estrogen content in blood
are discussed.

It was concluded that in menopausal women insuf-
ficiency of estrogen’s content is the main factor, which
stipulates insufficiency of of NO-dependent vasodi-
latative mechanism, and disorder of subcutaneous va-
sodilatation in aged (postmenopausal) women which
contributes to violations of the oxidative processes in
the skin and its rapid aging.
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PE3IOME

POJIb OKUCH A30TA B MEXAHU3ME CTA-
PEHMUSA KOXU Y )KEHIIHWH B IIOCTMEHO-
MMAY3AJIBHOM BO3PACTE

Kauutanze A.I'., bepuanuaze K.M., Kananze X.3.,
MuegmumBuin T.B., Canuxkunze T.B.

Tounucckuil eocyoapcmeeHHblll MEOUYUHCKULL YHU-
eepcumem, I py3ust

Henpio uccnemoBanus sBWIOCH ycTaHoBIeHHE NO-
3aBUCHUMBIX MCXAHU3MOB CTApPCHUA KOXKU Y KCHIIUH
PETPOIYKTUBHOTO M MOCTMEHOMAY3aJIbHOTO BO3pacTa.

O06cnenoBanme MPOBOAMIIH 23 KEHIIIMHAM B BO3pacTe
ot 40 1o 50 net. O6cnenoOBaHHbBIC IOAPA3/ICICHBI Ha
2 rpynmnsl: | cocTaBuiIM JKEHITUHBI PETTPOAYKTUBHOTO
Bozpacta (n=10), I - B Bo3pacte menomnay3sl (n=13).
B rpynmy mMeHomnay3bl ObLIH BKIJIOUYEHBI KEHIIWHBI
MUHHUMYM ¢ 12-MecsiyHOM ameHopeeil. Bee manneHTs!
HO/BEPrajluch CTAHAAPTHOMY OOCIEOBaHUIO; 0-
HOJTHUTENBHO UCCIIEI0BAIN COIep KaHUE ICTPAIHOIIA,
JUnuI0B 1 ¢cBoOoHOTO NO B KpOBH.

Korka y 00cne1oBaHHBIX XKEHIIUH TIOCTMEHOIay3allb-
HOTO BO3pacTa - OJe/Hasi, C CepoBaTbIM OTTEHKOM, B
HCKOTOPBIX CITy4dasaX BbIABIIAIACH IMTMEHTALVA; BOKPYT
a3 - MaJoIACTUYHAS. MOPUIMHHCTAs. V3MeHeHus
COTIPOBOXIAJINCH YMEPEHHOM THIIEPX0IeCTePUHEMIEH,
HM3KUM YPOBHEM OKCHJIa a30Ta 1 3CTPAIHONIA B KPOBU
B CpaBHCHHU C KCHIIMHAMU PCTIPOAYKTUBHOI'O BO3-
pacta. Ymensienue ceoooHoro NO B KpoBH, 110 Bceit
BEPOATHOCTH, OBUIO CBSI3aHO CO CHIDKCHHEM CHHTE3a
NO, a Taxxke C ero OKMCIMTENbHOW Jerpajanueil B
YCJIOBHSIX OKHCIIUTEIBHOTO cTpecca. B crarse 06cyx-
Jal0TCd MCXAaHU3MBbI 3aBUCHUMOCTHU aKTHUBHOCTHU NO-
Ba30/IMJIATAIIMOHHOM CUCTEMBI OT YPOBHS XOJIECTEPUHA
U COZIEP’KaHUsI SCTPOTCHOB B KPOBH.

[To 3aKITI04EHUI0 aBTOPOB, Y KEHIIUH TOCTMEHOIAy-
3aJIbHOTO BO3pacTa HU3KHUH ypOBEHb ACTPOTEHOB B
KPOBH SIBIISIETCSI OCHOBHBIM (DaKTOPOM, OIPEAEIISIIO-
UM HEJ0CTaTOYHOCTh NO-3aBUCHUMOro Ba3ouiIs-
TaMOHHOTO MEXaHW3Ma W HapylIeHHsI KpOBOCHAO-
KEHMsI OpraHr3Ma B II€JIOM, B TOM YHCIIE€ U KOXH,
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YTO CIIOCOOCTBYET BOSHUKHOBEHHIO OKHCIUTEILHOTO
cTpecca B KOXKe U €€ OBICTPOMY CTapeHHIO.
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THE ROLE OF ESTROGENS IN PATHOGENESIS
OF AGE-RELATED ARTERIAL HIPERTENSION

Ratiani L., Khorava M., Dgebuadze M., Zhvania N., Sanikidze T.

Thilisi State Medical University, Georgia

Several studies have examined menopausal age and
related factors in women; the association of meno-
pause status with hypertension is widely discussed in
literature [5,11]. Many authors reported about gender-
related differences in the pathophysiology of hyper-
tension; literature data suggest that hypertension and
cardiovascular complications are more severe in men
and post-menopausal women than in pre-menopausal
women [15] and in the seventh decade of life the blood
pressure in women is even higher than in men [7]. It
is generally assumed that several factors contribute
to postmenopausal hypertension; the estrogens play
a complex role in the pathogenesis of hypertension
[11]. A lot of studies reveal effects of estrogens on
regulation of cardiovascular system [3,12]. These
effects connected with endotelium-dependent and
independent vazodilatation. It is well known, that
estrogen inhibits vascular smooth muscle proliferation
(via blocking collagen secretion), reduce permeability
of potassium-dependent calcium channels [1], result-
ing in antihypertensive activity.

To our knowledge there is little published informa-
tion on processes that underline pathogenesis of
hypertension in menopause. In this respect the aim
of our investigation was to study some aspects of the
role of estrogens in the pathogenesis of hypertension
during menopause.

© GMN

Material and methods. 93 women with hypertension,
who are referred to the Central Clinic of Thbilisi State
Medical University (Georgia) during 2009-2011 were
investigated. All patients are subjected to a standart
diagnostic protocol. Women were divided into 2
groups : | - reproducvtive age group — 43 patients;
2 - menopause age group — 50 patients. Patients were
included in the menopausal group when they fulfill the
following criteria: at least 12 month of amenorrhea.
For reasons of standartization women with cystic
disease, ovarioectomy, or using hormone replacement
therapy were excluded from studing group.

Subjects were undergone preliminary screening for
body mass index, dislipidemia, history of arterial
hypertension, diabetes mellitus, myocardial infarction
or stroke, angina pectoris, family history of coronary
artery disease. Extensive data were collected regard-
ing smoking, alcohol intake, diet, physical activity,
lifestyle factors, exposure to toxic materials, etc.

In each group we investigated estradiole, oxygen (O,)
and lipid (LOO:) reactive species, NO and endoteline
content and antioxidant enzymes superoxidismutase
(SOD), catalase, glutaTionreductase (GR) activity
in blood.
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In order to determine activity of antioxidant en-
zymes packed red blood cell lysate of patients’
blood was prepared. The activity of antioxidant
enzymes (SOD, catalase, GR) was measured ac-
cording standard methods described in [8]. Free
nitric oxide (NO), free oxygen (O,) and peroxil
radicals (LOO-) was measured by Electron Para-
magnic Resonance (EPR) method on the redio-
spectrometre PD-1307 (Rassia). For the detection
of free NO spin-trap natrium Diethyldithiocarbamic
acid (DETC) (Sigma) was used. EPR spectres of
NO-Fe**-(DETC), complexes are measured at the
temperature of liquid nitrogen at microwave power
20 mVt. Peroxil radicals (LOO") was measured with
spin-trap o-phenyl-tertbutilnitron (PBN) (SIGMA).
Free oxygen radicals (O,) was measured with spin-
trap 5,5-dimethyl-I-pyrolin-1V-oxide (DMPO)
(Sigma). Spin-trapped O, and LOO'EPR spectres are
measured at room temperature at microwave power
20 mVt. Endothelin-1 content in blood was measured
by immunoenzymatic assay with “Cayman Chemical”
standard - test reagents.
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Statistical analyses of the obtained results were per-
formed by SPSS (version 10.0) program package. Result
was obtained in form of standard deviation of average
values. Difference between groups was assessed by
student t+ criterion. In all cases statistical confidentiality
was defined according to p<0.05 index. In order to deter-
mine the relationship between the obtained parameters
correlation analyses were carried out.

The research complies with the norms of the bio-
ethics’s foundations. The local ethics committee
approved the protocol, and informed consent was
obtained from all participants.

Results and their discussion. [t was revealed statisti-
cally significant changes of the redox - homeostasis
parameters in menopausal women (in relation to
reproductive age): activity of catalase increased
(50%), GR reduced significantly (38%) and SOD
wasn’t significantly changed; lipoperoxide- (LOO. )
and superoxide-radicals (O,’) content increases, a free
nitric oxide (NO) content decreases and endotheline
content increases (Table).

Table. Activity of pro- and antioxidant system and free nitric oxide (NO)
and endothelin content in blood of reproductive and menopausal aged women

] SOD GR .
%lg(/)ml) ((1)121 foal) gf:its) (nmoINADPHmin | (nmoINADPHmin 1(\111(]) D f“‘/ll‘:l')‘el‘“
g & /1 mg peot.) /1 mg peot.) & pg
Renroductive | 036 | 0.06% | 12,08+ 2,34+ 9,03+ 2,26+ 5,4+
P 0,039 | 0016 | 0,711 0,471 0,421 0,112 0,2
Memopause | 063t | 026 | 18,02+ 3,02+ 5,63+ 1,89+ 6,4+
P 0,073* | 0,206% | 2,299% 0,274 0,387* 0,050* 0,5*
1<0,05

We have identified, as well decrease free nitric oxide
and increase on endothelin content in the blood of
menopausal women.

In some patients it was detected low intensity of
HbNO EPR signal in blood (data is not shown). At
the same time no statistically significant correlation
was revealed between HbNO EPR signal intensity
an estradiol blood concentration in reproductive
(r=-0,60, p=0.03) and only tendency in the cor-
relation between this two parameters in menopausal
women (1=-0,29, p=0,12).

Free radicals including oxygen (O,,OH, H,0,) and
nitrogen (NO) reactive species, are the products of
normal cellular metabolism and exist in cells at low
concentrations [9]. Imbalance in their generation and
clearence induced by insufficiency of endogenous
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antioxidant system increases the content of free radi-
cals in the body and promotes the development of
oxidative stress. Oxidative stress plays a central role
in the pathogenesis of numerous diseases.

Results of our investigation revealed the disbalance
between pro- and antioxidant systems activity in blood
of menopausal women, which manifested by increase
content of oxygen and lipids free radicals (LOO:,
0,), alteration in antioxidant enzymes (catalase, GR)
activity and reduction in estrogen level. The impor-
tant role of estrogens in regulation of women redox
metabolism is well known. According to the results
of numerous studies estrogens might protect tissue
from oxidative demage by the receptor-dependent
(increase expression and activity of endogenous an-
tioxidant enzymes) and receptor independent (direct
scavenging of reactive oxygen species) pathways.
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Direct receptor-independent antioxidative effects of
estrogens is due to existense in their structure spe-
cific unsubstituted A-ring phenolic hydroxyl group,
which provides strongest antioxidant protection. It
was shown that estrogens increase manganese SOD
(MnSOD) and extracellular SOD (ecSOD) expres-
sion and enzymatic activity [10]. Significantly lower
GR activity has been seen in blood samples from
menopausal women compared with that in reproduc-
tive aging women. Prolonged oral contraceptive use,
increased GR activity [10].

In our study it was revealed, that in menopausal wom-
en GR shows significantly lower activity, whereas
activity of SOD didn’t changed in comparision to the
reproductive age women. These results appear to confirm
findings regarding the stimulatory effect of estrogens on
glutathione content [9] and the glutation cycle regulating
enzymes [ 10]. Significant increase of catalase activity in
menopausal women may be considered as a compensa-
tion against falling activity of GR. Therefore, estrogen
deficiency in menopausal women causes the accumu-
lation of free oxygen (O,) and lipid (LOO') radicals in
blood due to the reduction of their scavenging potential
and failure of antioxidant enzymes activity.

Many facts indicate on the important role of estrogens
in the development of hypertension in postmenopausal
women. There are numerous evidence indicating on
the association between development of endothelial
dysfunction and reduced endogenous production of
estrogens [ 18]. Endothelial dysfunction is character-
ized by an impairment of endothelium-dependent
vasodilatation, linked to imbalance between the
endothelial-derived vasoactive factors, like nitric
oxide and endothelin [2].

Nitric oxide (NO) is an extremely pleiotropic mol-
ecule, and there are many contradictory reports in the
literature concerning its physiological and pathophysi-
ological role. These may be due to the multiple cel-
lular activity of this molecule, the level and site of
NO production, and the redox milieu into which it is
released. Decrease free NO content in menopaul-aged
women’ blood detected in our study may be due to
the decrease of NO synthesis (at the expense of the
reduction constitution eNOS-ase activity, or enzyme
content), as well as the oxidative degradation of NO
(transformation to peroxinitrite in the oxidative stress
conditions), or deposition it in form of HbNO com-
plexes. It is known that estrogen causes stimulation of

© GMN

eNOS enzymatic activity mediated by plasma mem-
brane estrogen receptors [16], but inhibits indusible
NO-sinthase iNOS. The inhibitory effects of estrogens
on iNOS activity might be conditioned to their sup-
pressive effects on proinflammatory cytokine activity
[13], while long-term estrogen deficiency can cause
development of the inflammation.

Endothelin-1 is a potent vasoconstrictor peptide and
increases in its synthesis/release are associated with
vaso-occlusive disorders in the blood vessel. Being an
important mediator of vascular dysfunction in aging,
endothelin has also been identified as one of the targets
for estrogen action in the vasculature. Estradiol and
its major endogenous metabolites inhibit endothelin-1
synthesis by an estrogen receptors-independent
mechanism [4,8].

Conclusion

This study confirms that in menopausal women insuf-
ficiency of estrogens is the major factor, which causes
imbalance between the endothelial-derived vasoactive
factors (nitric oxide and endothelin) and development
of hypertension. It was concluded, that in women of
reproductive age probability and risk of hypertension
grows in the presence of additional risk factors, such
as oxidative stress and/or fluctuations in estrogen’s
level towards insufficiency, which leads to reduction
of nitric oxide content due to its oxidative transforma-
tion in peroxinitrite, or enhanced inclusion in HbNO
complexes, whereas development of hypertension in
postmenopausal women may develop by different
mechanisms, might including inflammation.
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SUMMARY

THE ROLE OF ESTROGENS IN PATHOGE-
NESIS OF AGE-RELATED ARTERIAL HYPER-
TENSION

Ratiani L., Khorava M., Dgebuadze M.,
Zhvania N., Sanikidze T.

Thilisi State Medical University, Georgia

Several factors are contributing to menopausal hyper-
tension; the role of estrogens in patogénesis of hyper-
tension in menopausal women have not completely
established. The aim of the present investigation was
to study some aspects of the role of estrogens in the
pathogenesis of hypertension during menopause.
93 women with hypertension, who are referred to
the Central Clinic of Thilisi State Medical Univer-
sity (Georgia) during 2009-2011 were investigated.
Women were divided into 2 groups: 1 - reproducvtive
age group (43 patients); 2 - menopause age group
(50 patients). In each group we investigated estradi-
ole, oxygen (O,), lipid (LOO') reactive species, NO
and endotheline content and antioxidant enzymes
(SOD, catalase, GR) activity. The results of study
reveal increased of superoxide - and lipoperoxide
- radicals, as well as of endothelin content in blood
of menopausal women, while concentration of free
nitric oxide decreased; at the same time activity of
catalase increased (by 50%), GR reduced signifi-
cantly (by 38%) and SOD’s activity didn’t change in
comparision to reproductive aged group. Negative
correlation between the HbNO and estradiole content
in blood of reproductive aged women was established
(r=-0,60, p=0.03); no dependence between these two
parameters in menopausal aged women was revealed
(r=-0, 29, p=0,12). It was concluded, that in women of
reproductive age probability and risk of hypertension
grows in the presence of additional risk factors, such
as oxidative stress and/or fluctuations in estrogen’s
level towards insufficiency, which leads to reduction
of nitric oxide content due to its oxidative transforma-
tion in peroxinitrite, or enhanced inclusion in HbNO
complexes, whereas development of hypertension in
postmenopausal women may develop by different



GEORGIAN MEDICAL NEWS
No 7-8 (208-209) 2012

mechanisms, might including inflammation.

Keywords: menopause, nitric oxide, endothelin,
oxidative stress.

PE3IOME

POJIb OCTPOI'EHOB B ITATOI'EHE3E APTE-
PUAJIbHOW T'MNEPTEH3UU VY KEHIIWUH
PAZHOI'O BO3PACTA

Paruanu JI.P., XopaBa M.M., Iredyanse M.A.,
Keanus H.I., Canuxkunze T.B.

Tounucckuii cocyoapcmeenHvlil MEOUYUHCKUL VHU-
eepcumem, 1 pysus

Ponb 3¢TpOreHoB B NatoreHe3e THNepTOHUH Y KEHIIUH
MEHOIIAY3HOI'O BO3pacTa B COBPEMEHHON HAy4YHOM JIUTe-
parype MUPOKO MPEICTABIECHA, OTHAKO 3TOT BOIIPOC 110
ceil IeHb JUCKyThpyeTcs. Llenbro HacTOsAILIEro nuecieno-
BaHMs SIBUWIOCH YCTaHOBJICHUE POJIM 3CTPOrCHOB B 1aTO-
T€HE3€ MEHOIIAY3HOU apTEePUAIbHOM TUIIEPTEH3UU.

HccnenoBansl 93 KEHIMHBI ¢ apTepUATHLHON TH-
NepTeH3ueH, KOTopble oOparminch B LleHTpanbHyto
KJIMHUKY TOMIMCCKOTO TrOCylapCTBEHHOTO MEIH-
nuHckoro yHuBepcuteta B 2009-2011 rr. XKenmunst
ObuM ToApaseneHsl Ha 2 rpynmsl: [ rpynma - 43
JKEHIIMHBI PEPOLYKTUBHOTO Bo3pacrta, II rpymnma -
50 ’KeHIINH MEHOIay3HOoro Bo3pacTa. Bxirouenue B
TPy TOCTMEHOIAy3bI TPOMCXOIUIIO HA OCHOBAHUHU
KaKk MUHUMYM 12-mecsiuHOM ameHopeu. B kaxmoif
rpyrimne ObIJIM HCCIIEI0BAHBI COAEPIKaHHUE ICTPaIHOIa,
PEaKTHBHBIX COoelMHenni Kucnopoaa (O,) u nunu-
1o (LOO), conepikanue CBOOOHOTO OKCHJIA a30Ta
(NO) u sHg0TENTMHA, AKTUBHOCTh AHTHOKCHIAHTHBIX
(depmenTOoB (cynepokcuamrcmyTasa - SOD, karanasa,
mmytatnoHpenykrasa - GR) B kposu. MccnenoBanus
BBISIBWIM YBEJIHUEHHUE COACPIKAHUS CYyNEepOKCH[I- U
JIUTIONIEPOKCU/I-PAJINKATIOB U SHJIOTEINHA U YMEHb-
LIEHUE CBOOOTHOTO OKCH/IA a30Ta B KPOBH Y )KEHIIIUH
[TOCTMEHOIMay3HOT0 Bo3pacTa. B To jxe Bpems akTuB-
HOCTb KaTtanassl yBenuumiach Ha 50%, GR - ymens-
muiack Ha 38%, a mokaszarens SOD ocraBancs B
Mpejiesiax, COOTBETCTBYIOINX 3HAUEHUH Y KEHIIUH
B TPYIIIE PENPOLyKTUBHOTO Bo3pacTa. OOHapykeHa
OTpHIIaTeNIbHAs KOPPEISIIUSI MeXAY COAepKaHueM
HbNO u sctpaguona B KpoBHU B IpyMIe penpoayK-
TuBHOTO BO3pacta (r=-0,60, p=0.03); a y >xeHIIIH
MEHOIIay3HOT0 BO3pacTa 3aBUCUMOCTb MEXTy 3TUMHU
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napameTpamMu He ycraHosieHa (r=-0,29, p=0,12).
CrenaHo 3akKIIO4YEHHUE, YTO Y JKEHIIUH PETpoayK-
THBHOTO BO3pacTa PUCK Pa3BHTHs apTepUATbHON
TUMEPTEH3UH BO3pACTaeT B IPUCYTCTBUU TaKUX J00a-
BOYHBIX PUCK-(DaKTOPOB, KaK OKUCIUTEIBHBIN CTpecc
W/WJIM HEIOCTATOK 3CTPOTEHOB, YTO CHOCOOCTBYET
OKHMCIIMTENFHOW TpaHcopManuu oKcuaa azoTa B
TMEPOKCUHUTPUT UJIN €0 YCUJIICHHOMY BKJIIOYCHUTIO B
HbNO xommiekcs! 1 cHrkeHuto ypoBHS NO B KpoBH,
a Pa3BUTUC THIICPTCH3UU Yy KCHIIUH ITOCTMCHOIIAY 3~
HOTO BO3pacTa BO3MOXKHO MOCPEICTBOM Pa3IHUHBIX
MEXaHHU3MOB, BKJIIOYasi BOCTIAJICHHUE.
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