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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa daculi iqnas Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx, Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis avtorTa raodenoba ar unda aRematebodes 5-s; statiis moculoba 
ar unda Seadgendes 6 gverdze naklebsa da 15 gverdze mets literaturis siis 
da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 5. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 6. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 7. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT.
 8. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 9. statiis bolos saWiroa yvela avtoris xelmowera.
 10. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis mi-
TiTebiT da unda Seicavdes Semdeg ganyofilebebs: Sesavali, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 Tbilisi; 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 

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:

НАУКА

CANCER SCREENING PROGRAM IN GEORGIA (RESULTS OF 2011)

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

national scrining centre, Tbilisi, Georgia
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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 Spaczyński, 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 Tbilisi 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 

labs in Tbilisi 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 
Tbilisi 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 Tbilisi 
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;
- It is 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. In 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/

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 
Tbilisi 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;
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- 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 Tbilisi 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 

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: 
- A new 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 
Tbilisi and its surroundings were screened for breast 
cancer, 

- total of 14,372 women aged 25-60, residing in 
Tbilisi 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%
Tbilisi Cancer Center (TCC) 1,025 7.4%
Gudushauri Medical Center (GMC) 51 0.4%
Tbilisi 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%
Tbilisi 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%
Tbilisi Cancer Center (TCC) 125 3.3%
Express-Diagnostics 82 2.2%
Tbilisi 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%
Tbilisi Cancer Center (TCC) 37 2.7%
Tbilisi 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) 51 0 0
Tbilisi Balneology Resort 54 6 (11%) 0
Total 13,912 3,946 (28%) 466 (3.3%)
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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 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
Tbilisi Cancer Center (TCC) 1,239 86 (7%) 0
Tbilisi 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%)
Tbilisi Balneology Resort 8 0
Total 1,368 54 (4%)

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 I-II within 
the frames of the screening program (Fig.).

 

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

Atypical PAP Test Number Distribution (%) of abnor-
mal PAP Results (N=1,369)

(%) abnormal PAP results 
among totally screened 

(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

33%

67% 78%

22%

0
10
20
30
40
50
60
70
80

2007 2011

Stage I-II
Stage III-IV

Histology/
Colposcopy 
Diagnosis

Norm Not Satisfacto-
ry Colposcopy CIN1 CIN2,3 Invasive Cancer

n % n % n % n % n %
ASCUS
(n=725) 310 42.8 146 20.1 254 35.0 15 2.1 0 0.0

ASC-H
(n=97) 16 16.5 38 39.2 29 29.9 9 9.3 5 5.2

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

AGUS/AGS
(n=5) 1 20.0 3 60.0 1 20.0 0 0.0 0 0.0

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

Carcinoma
(n=1) 0 0.0 0 0.0 0 0.0 0 0.0 1 100.0

Total (n=1197) 398 33.2 246 20.6 429 35.8 106 8.9 18 1.5
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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-

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

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 – VAIN1. 

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
Manipulation with local anaesthesia 
cyst aspiration 23 

Sectoral resection with local anaesthesia 107
Bilateral Sect oral resection 
with local anaesthesia 21

Resection of cancerous skin lesion 
with local anaesthesia 38

Ablation 1 
 LEEP 73
 Total 263

Implementation of cancer screening programs is of 
great medical and social importance. Cancer screen-

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, Tbilisi, 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 

Histology/
Colposcopy 
Diagnosis

Norm Polyp
Not 

Satisfactory 
Colposcopy

CIN1 CIN2,3 Invasive 
Cancer

n % n % n % n % n % n %
Normal Pap test 
(n=992) 338 34.1 182 18.3 123 12.4 335 33.8 13 1.3 1 0.1
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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).

РЕЗЮМЕ

ПРОГРАММА СКРИНИНГА РАКА В ГРУ-
ЗИИ (ИТОГИ 2011 г.)

Гвамичава Р.Р., Ломтадзе Н.Н., Алибегашви-
ли Т.Дж., Чарквиани Т.Д., Беручашвили Т.Г., 
Джугели Л.Е.

национальный центр скрининга, тбилиси, грузия

В статье анализируются и обобщаются эпидемио-
логические данные программы скрининга рака в 
Грузии в 2011 году. Подчеркнуты основные ре-
зультаты создания программы и ее реализации. 
Описаны мероприятия, проводимые в рамках 
программы по изменению поведения населения 
и коммуникационной кампании, проанализиро-
ваны данные эпидемиологических результатов, 
полученных при скрининге рака шейки матки, 
молочной железы, предстательной железы и тол-
стого кишечника. 

По заключению авторов, реализация програм-
мы скрининга рака имеет большое медико-
социальное значение, поскольку при этом ис-
пользуются легкодоступные простые тесты, поз-
воляющие охватить широкие слои населения, 
способствующие ранней диагностике рака и, 
соответственно, своевременному лечению, уве-

личению продолжительности жизни и снижению 
уровня смертности.
 
reziume

kibos skriningis programa saqarTvelo-
Si (2011 wlis Sedegebi)

r. RvamiCava, n. lomTaZe, T. alibegaSvili, 
T. Carkviani, T. beruCaSvili, l. JuReli

skriningis erovnuli centri, Tbilisi, 
saqarTvelo

statiaSi gaanalizebulia da Sejamebu-
lia 2011 wlis kibos skriningis prog-
ramis Sedegebi da epidemiologiuri mo-
nacemebi. aRwerilia skriningis programis 
SesaZleblobebis gazrdisa da misi gan-
xorcielebis saSualebebi,  yuradReba 
fokusirebulia im aqtivobebze, romlebic 
programis farglebSi tardeba mosaxleo-
bis qcevis cvlilebis da komunikaciis 
kampaniis mimarTebiT. gaanalizebulia 
saSvilosnos, ZuZus, prostatis, msxvili 
nawlavis kibos epidemiologiuri skri-
ningis Sedegebi.

avtorTa daskvniT, kibos skriningis rea-
lizacias didi samedicino-socialuri 
mniSvneloba aqvs, vinaidan am mizniT ga-
moiyeneba martivi xelmisawvdomi testebi, 
rac xels uwyobs kibos naadrev diagnos-
tikas da, Sesabamisad, droul mkurnalobas, 
sicocxlis gaxangrZlivebasa da sikvdil-
ianobis donis Semcirebas.
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Менопаузальный метаболический синдром 
(ММС) - это совокупность метаболических нару-
шений, возникающих с наступлением менопаузы 
и включающих быструю прибавку массы тела 
с формированием абдоминального ожирения, 
инсулинорезистентности и дислипидемии [3]. 
ММС представляет собой предстадию сахарного 
диабета (СД) 2 типа и отличается от последнего от-
сутствием стабильной гипергликемии, поскольку 
инсулинорезистентность в этой стадии еще может 
преодолеваться за счет гиперинсулинемии. Ком-
понентами метаболического синдрома являются 
инсулинорезистентность (ИР), дислипопротеи-
немия, гиперактивность симпатической нервной 
системы, все они взаимообусловлены и каждый из 
них неизбежно связан с избытком абдоминального 
и висцерального жира [1,20,24]. Именно на этом 
основании абдоминальное ожирение считается 
ключевым признаком метаболического синдрома 
[31,33,34]. Метаболический синдром является 
одним из ведущих факторов риска развития 
сердечно-сосудистых заболеваний, нарушений 
углеводного и липидного обмена, а также пато-
логии гепато-билиарной системы, в частности, 
неалкогольной жировой дистрофии печени 
[6,16,18,22,23]. В развитии ММС немаловажную 
роль играют как внешние, так и внутренние фак-
торы, в первую очередь, дефицит половых гормо-
нов – эстрогенов и прогестерона. В нарушении 
баланса половых гормонов немаловажная роль, 
как известно, принадлежит печени. Половые 
гормоны определяют характер распределения 
жировой ткани: эстрогены и прогестерон влия-
ют на локализацию жира в ягодично-бедренной 
области (гиноидный тип), андрогены отвечают 
за андроидный тип ожирения с абдоминальной 
локализацией жира. [6,21,33,35]. При ММС дефи-
цит половых гормонов ведет к снижению уровня 
глобулина, связывающего половые стероиды, что 
способствует увеличению содержания свободных 
андрогенов в кровотоке, которые сами по себе мо-
гут снижать холестерин липопротеидов высокой 
плотности (ЛПВП) и вызывать инсулинорезис-

тентность, гиперинсулинемию и андроидное рас-
пределение жира. В период менопаузы в первую 
очередь снижается концентрация эстрадиола [17], 
имеет место снижение и прогестерона. Дефицит 
эстрадиола обуславливает прогрессирование ИР, 
снижение уровня соматотропина и активности 
адренорецепторов адипоцитов, что уменьшает 
мобилизацию жира из депо. Дефицит эстрогенов 
сопровождается снижением уровня лептина, 
угнетающего глюконеогенез в печени, транспорт 
глюкозы в адипоциты, которые регулируют син-
тез инсулиновых рецепторов в мышечной ткани, 
активность симпатической нервной системы и 
пищевые поведенческие реакции. Дефицит про-
гестерона способствует нарушению конкурентных 
отношений с глюкокортикостероидами в адипо-
цитах, а также подавляет эндогенную продукцию 
глюкозы печенью [26]. С наступлением менопаузы 
одним из критериев МС является значительная 
прибавка массы тела (5-10 кг) за короткий период 
времени (6-12 месяцев). Обнаружено, что после 
48 лет скорость метаболизма замедляется на 4-5% 
каждые последующие 10 лет, что объясняется как 
«фактором хронологического возраста», так и 
секс-гормональными нарушениями. Установлено, 
что быстрая прибавка массы тела после менопаузы 
происходит примерно у 60% женщин. По данным 
Нhealthy Women‘s Study, в первые три года после 
менопаузы масса тела, в среднем, увеличивается 
на 2,3 кг, а через 8 лет – на 5,5 кг, причём прибавка 
в весе, в основном, происходит за счет увеличения 
жира и его перераспределения в область брюшной 
стенки и уменьшения мышечной ткани [33]. Со-
гласно классификации ВОЗ, при индексе массы 
тела (ИМТ) (отношение массы тела в килограммах 
к росту в метрах в квадрате), превышающем 
25 кг/м2, фиксируют избыточный вес, а при 
30 кг/м2 и более – ожирение [12]. ИМТ не дает 
точной информации о количестве и характере 
распределения жировой ткани. В клинической 
практике используют наиболее простой и рас-
пространенный способ - вычисление отношения 
окружности талии (ОТ) к окружности бедер (ОБ) 

ОСОБЕННОСТИ МЕТАБОЛИЧЕСКОГО СИНДРОМА И НЕАЛКОГОЛЬНОЙ 
ЖИРОВОЙ БОЛЕЗНИ ПЕЧЕНИ У ЖЕНЩИН В ПЕРИОД МЕНОПАУЗЫ

Антелава Н.А., Антелава А.В., Гонгадзе М.В., Окуджава М.В., Пачкория К.З., Гоголаури М.И.

тбилисский государственный медицинский университет, департамент фармакологии 
и фармакотерапии, департамент медицинской фармакологии, грузия
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- ОТ/ОБ. По данному показателю при ОТ/ОБ >0,8 
классифицируют абдоминальное ожирение, при 
ОТ/ОБ < 0,7 - гиноидное, оно характеризуется из-
бытком жира на бедрах. В зависимости от показа-
телей ИМТ выделяют умеренную полноту - ИМТ 
от 25 до 29,9, ожирение - ИМТ ≥30 и тяжелое ожи-
рение - ИМТ ≥40. В апреле 2005 г. Международная 
диабетическая федерация представила новые 
диагностические критерии метаболического син-
дрома [32]. Согласно современному определению 
метаболического синдрома центральное ожирение 
характеризуется ОТ ≥94 см у мужчин и ≥80 см 
у женщин в сочетании как минимум с двумя из 
следующих нарушений: 
- повышенные уровни триглицеридов: >1,7 ммоль/л 
(150 мг/дл); 
- пониженные уровни холестерина ЛПВП: 
<1,04 ммоль/л (40 мг/дл) - у мужчин; <1,29 
ммоль/л (50 мг/дл) - у женщин; 
- гипергликемия натощак: ≥5,6 ммоль/л (100 мг/дл); 
- повышенное АД: > 130/85 мм рт. ст.

Дефицит гормонов, абдоминальное и, особенно, 
висцеральное ожирение являются факторами 
риска возникновения не только МС, СД2, но 
развития патологии сердечно-сосудистой и 
гепатобилиарной систем в менопаузальный 
период у женщин. Дефицит гормонов сопро-
вождается устранением положительного воз-
действия эстрогенов на сосудистую стенку, а 
именно - антипролиферативного влияния на 
гладкомышечные клетки сосудов и подавления 
ими секреции коллагена, а также эндотелий-
зависимого и эндотелийнезависимого сосудо-
расширяющего эффекта [19]. Прогестерон, как 
известно, участвует в регуляции тонуса арте-
риол, действуя подобно антагонистам кальция 
(АК). Наряду с этим он снижает реабсорбцию 
натрия вследствие антиальдостеронового дей-
ствия на уровне почечных канальцев.

Проблема ММС привлекает внимание в связи с 
увеличением риска развития у больных не только 
сердечно-сосудистых, но и других коморбидных 
заболеваний (остеоартроза, стеатоза печени, 
желчнокаменной и мочекаменной болезней, 
легочно-сердечной недостаточности, рака почки, 
поперечно-ободочной и прямой кишки, желчного 
пузыря, поджелудочной железы и печени) [26,32]. 
Практически все исследования прошлых лет, 
касающиеся патогенеза и лечения МС, сконцен-

трированы на сердечно-сосудистых заболеваниях, 
эндокринных нарушениях и функции почек. В по-
следние годы в литературе сообщается о наличии 
у многих больных МС неалкогольной жировой 
дистрофии (ЖД) печени [22,26]. С повышением 
степени ожирения и тяжести ИР возрастает риск 
развития неалкогольной жировой дистрофии 
печени. Жировая дистрофия печени, или стеатоз, 
рассматривалась как одна из форм течения алко-
гольной болезни печени (АБП). Однако в 1980 
году Ludwig описал явления стеатоза у лиц, не 
злоупотребляющих алкоголь [цит. по 31]. Жиро-
вая дистрофия печени развивается у пациентов, 
не употребляющих алкоголь в гепатотоксичных 
дозах (не более 40 г этанола в сутки для мужчин 
и не более 20 г - для женщин). Ввиду отсутствия 
связи выявленных изменений с приемом алкого-
ля, они были названы неалкогольным стеатозом/
стеатогепатитом. Далее обнаружено, что признаки 
жировой дистрофии печени обнаруживают у лиц с 
самыми разнообразными заболеваниями и патоло-
гическими состояниями [29]. В настоящее время 
состояние, проявляющееся стеатозом/стеатогепа-
титом и ассоциируемое с ИР и МС, причисляют 
к отдельной самостоятельной нозологии - не-
алкогольной жировой болезни печени (НАЖБП) 
[22,26]. В настоящее время исследователи счита-
ют, что каждый из компонентов МС сопровож-
дается вторичным метаболическим поражением 
печени, когда более 5% массы органа составляет 
жир, накапливаемый в гепатоцитах преимущест-
венно в виде триглицеридов (ТГ) [24,26,30]. 
НАЖБП встречается во всех возрастных группах, 
распространенность в Европе и США колеблет-
ся в пределах от 5 до 20%, а стеатогепатита - в 
пределах 2-3% [35-37]. Частота у больных СД 2 
типа и ожирения по данным различных исследо-
ваний, варьирует в пределах от 70 до 100%. При 
этом СД 2 типа или нарушение толерантности к 
глюкозе (НТГ) отмечаются у 10-75%, ожирение - у 
30-100%, гипертриглицеридемия - у 20-92% паци-
ентов с НАЖБП [2,4,12,13,18,31,36]. Большинство 
пациентов (65-80%) - женщины, средний возраст в 
момент диагностики – 50 лет. Во время менопаузы 
риск развития повышается в 2 раза по сравнению 
с фертильным возрастом. Заместительная гормо-
нальная терапия (ЗГТ) снижает риск развития дан-
ной патологии. Женщины с НАЖБП отличаются 
более выраженным абдоминальным ожирением. 
При НАЖБП выделяют следующие варианты 
течения: стеатоз (тип 1) - преобладание жировой 
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дистрофии гепатоцитов над всеми другими мор-
фологическими изменениями, стеатогепатит (тип 
2) преобладание выраженных воспалительных 
инфильтратов, как в строме, так и в паренхиме с 
наличием очаговых некрозов, стеатофиброз (тип 
3) - преобладание фиброза портальной стромы, без 
нарушения дольковой структуры, стеатофиброз 
(тип 4) - нарушение дольковой структуры печени 
с наличием узлов-регенератов [29,31].

В целом неалкогольная ЖД печени характеризует-
ся относительно доброкачественным клиническим 
течением, самой благоприятной форме болезни 
свойственно стабильное, не прогрессирующее 
течение. Однако, НАЖБП примерно в 20-25% 
переходит в стеатогепатит печени (НАСГ). НАСГ 
у 20-37% больных прогрессирует с развитием 
выраженного фиброза печени, у 20% из них в 
течение 20 лет формируется цирроз печени (ЦП), 
печеночно-клеточная недостаточность и в 10% 
вызывает смерть. У половины больных НАСГ 
стадии ЦП не происходит. Среди лиц с НАЖБП 
повышена частота гепатоцеллюлярной карци-
номы [31]. В индустриально развитых странах 
клинически манифестированная НАЖБП нередко 
является показанием к трансплантации печени 
[1,7,9,10,13,23,31]. Необходимо отметить возмож-
ность обратного развития ЖД и НАСГ на фоне 
плавного снижения массы тела (1,2-2,0 кг/мес). 
Быстрая потеря массы тела, напротив, способ-
ствует ухудшению течения болезни. Постановка 
диагноза достаточно сложна ввиду необходимос-
ти исключения всех других причин, в частности 
токсических лекарственных поражений печени, 
сопровождаемых цитолизом, макровезикулярным 
стеатозом и воспалительно-деструктивнымии из-
менениями и др.[1,18,27,36,37]. Абсолютно надеж-
ных клинических или биохимических критериев 
прогрессирования НАЖБП на сегодняшний день 
нет. По обобщенным данным специализирован-
ных клиник у 50-90% больных НАСГ выявляются 
лабораторные признаки цитолиза. Активность 
сывороточных трансаминаз стабильная и со-
ставляет не более 4 норм. Чаще активность АЛТ 
превышает таковой показатель у АСТ. Выражен-
ность цитолиза не имеет достоверной связи с про-
явлениями стеатоза и фиброза печени. У 30-60% 
больных НАСГ повышена активность щелечной 
фосфотазы (ЩФ) и гаммаглутамилтранспепти-
дазы (ГГТП), но не более чем в 2 раза. Гиперби-
лирубинемия в пределах 25-35 мм/л наблюдается 

в 12-17% случаев. Следует отметить, однако, что 
отсутствие изменений лабораторных показателей, 
характеризующих функциональное состояние 
печени (АЛТ, АСТ, ЩФ, ГГТП), не исключает на-
личия воспалительно-деструктивного процесса и 
фиброза. Для оценки клинико-функционального 
состояния печени рекомендовано обязательное 
проведение ультразвукового исследования и 
компьютерной томографии. Наиболее точным 
диагностическим методом является биопсия 
печени [4,12,13,27]. Признаки НАЖБП иногда 
обнаруживаются у 10-15% людей без клиничес-
ких проявлений МС, что может быть обуслов-
лено другими патогенетическими механизмами 
формирования НАЖБП, например, синдромом 
избыточной пролиферации бактерий в кишечнике 
или дисбиозом, приводящих к нарушению синтеза 
аполипопротеидов классов А и С, являющихся 
транспортной формой для триглицеридов (ТГ) 
в процессе образования липопротеидов очень 
низкой плотности (ЛПОНП), а также к разви-
тию кишечного эндотоксикоза, усиливающего 
окислительный стресс [24,25,26]. Традиционно 
считается, что отмеченное – удел пациентов с 
повышенной массой тела и индексом массы тела 
(ИМТ) более 25 кг/м2. Действительно НАЖБП 
встречается у 60-95% больных с повышенной мас-
сой тела [22,31]. Однако, неалкогольный стеатоз 
встречается и у пациентов с нормальным ИМТ, 
редко и у худых, не страдающих СД, не имеющих 
ни одного критерия МС. Ведущую роль имеет 
ИР [3,7,8,24,34]. Так, у больных с НАЖБП, не 
страдающих сахарным диабетом, с нормальной 
массой тела, выявлялась ИР. Стеатоз, по мнению 
исследователей, формируется при самом процессе 
увеличения веса, независимо от того, превышает 
ли ИМТ нормальные значения. Даже незначи-
тельное увеличение массы тела может привести к 
перераспределению содержания липидов в тканях 
и нарушению их нормального метаболизма, а это, 
в свою очередь, приводит к повышенному риску 
сердечно-сосудистых заболеваний [6,10,28]. Па-
тогенез НАЖБП неразрывно связан с МС, а сам 
факт развития указанной патологии усугубляет 
неблагоприятный прогноз для этих пациентов, 
как в виде прогрессирования печеночной недо-
статочности, так и в виде значительного увеличе-
ния частоты осложнений ССЗ. Абдоминальное, и 
особенно висцеральное, ожирение повышает риск 
развития ССЗ и риск летального исхода от данной 
патологии. Больные НАЖБП имеют большую 
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выраженность атеросклероза. Корреляция между 
НАЖБП и ССЗ сильнее у женщин: риск ССЗ у 
женщин при наличии НАЖБП возрастает в 7 раз, 
а у мужчин - в 3 раза. 

Причины и механизмы возникновения НАЖБП 
до конца не изучены. ИР, оксидативный стресс и 
воспалительный процесс по-прежнему считают-
ся ключевыми патогенетическими механизмами 
НАЖБП [1,3,7,8,9,12,13,24,34,36,37]. Возможно, 
комбинированное воздействие оксидативного 
стресса, повреждения клеток и воспаления при-
водят к данному состоянию. Для описания патоге-
неза предложена теория «множественных ударов» 
(multi-hit). Весь процесс биохимических измене-
ний берет начало с ИР. Утрата чувствительности 
к инсулину гормонзависимых тканей приводит к 
дисбалансу липидного обмена, накоплению жира 
гепатоцитами в результате влияния адипокинов 
(цитокинов, вырабатываемых жировой тканью) 
[7,23,36,37]. В печени накапливаются ТГ и фор-
мируется жировой гепатоз (ЖГ) - первый удар или 
«толчок» заболевания. Активируются ферменты, 
расщепляющие триглицериды в жировой ткани, 
высвобождающиеся жирные кислоты накапли-
ваются в печени. В гепатоцитах блокируется 
бета-окисление жирных кислот (ЖК), таким об-
разом, ферментная система печени не в состоянии 
метаболизировать их избыток. Формируются ли-
пидные вакуоли - стеатоз печени. Высвобождение 
из жировой ткани и синтез de novo в гепатоцитах 
свободных жирных кислот (СЖК), способствует 
возникновению окислительного стресса. Повы-
шение уровня гепатоцеллюлярных липидов, и уси-
ленное отложение СЖК в печени сопровождается 
дисбалансом адипоцитокинов - снижением уровня 
адипонектина и/или повышением уровня провос-
палительных цитокинов. СЖК и адипоцитокины 
вызывают активацию воспаления через протеин-
киназу C, транскрипционный ядерный фактор 
kB. На фоне стеатоза и образования активных 
форм кислорода за счет сложных взаимодействий 
между клетками иммунной системы (макрофа-
ги, гепатоциты), развиваются воспалительно-
деструктивные изменения печени, что является 
вторым ударом и приводит к прогрессии стеатоза 
до стеатогепатита и НАЖБП [31]. Прогресси-
рование стеатоза в стеатогепатит реализуется 
тремя путями. Оксидативный стресс увеличивает 
выработку свободных радикалов и цитокинов 
(ФНО-альфа, интерлейкин-8, FAS-лиганды). 

Перекисное окисление липидов индуцирует вос-
паление, снижает антиоксидантную активность 
глутатиона, активирует звездчатые клетки, уси-
ливая образование коллагена. Избыток, лептина, 
эндотоксинов и перегрузка железом завершают 
формирование неалкогольного стеатогепатита. 
Выявлена роль адипоцитокинов в патогенезе и 
развитии фиброза. В частности, лептин играет 
профибротическую роль, индуцирует выработку 
коллагена звездчатыми клетками [9].

В прогрессировании НАЖБП важная роль от-
водится генетическим факторам. В развитии 
НАЖБП важным считается наличие полимор-
физма генов, регулирующих иммунные про-
цессы [5,8,9,11,14-16]. В частности, при не-
алкогольном поражении печени существенную 
роль играют CD8+ T-лимфоциты и генетический 
полиморфизм генов, участвующих в регуляции 
метаболизма липидов и углеводов. Т-лимфоциты 
посредством цитокинов обеспечивают проник-
новение макрофагов в жировую ткань, их акти-
вацию, что поддерживает воспалительный про-
цесс на определенном уровне. Исследователи 
считают, что активные факторы, секретируемые 
макрофагами, вызывают прогрессирование стеа-
тоза и стеатогепатита, усугубляют ИР. Заслужи-
вает внимания, что активность супрессорных и 
регуляторных Т-лимфоцитов заметно снижена. 
Делается вывод, что переход от стеатоза к стеа-
тогепатиту может быть обусловлен нарушением 
иммунной системы и дисбалансом в работе от-
дельных ее звеньев.

Кроме вышеперечисленных генов, в патогенезе 
НАЖБП немаловажную роль играет полиморфизм 
гена PNPLA3. Данный ген кодирует синтез белка 
адипонутрина. Уровень мРНК PNPLA3 увели-
чивается в адипоцитах и гепатоцитах у больных 
ожирением; предполагается, что адипонутрин 
приводит к увеличению концентрации триглице-
ридов за счет снижения диглицеридов и других 
видов липидов, при этом снижается его триацил-
глицеролгидролазная активность [5,8]. 

Как указывалось выше, определенную роль в 
патогенезе НАЖБП отводят оксидативному 
стрессу [13], поэтому недостаточность синтеза 
ферментов антиоксидантной защиты также мо-
жет приводить к стеатозу. У пациентов описан 
полиморфизм гена GCLC - 129 C/T, кодирующий 
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каталитическую субъединицу глутаматцистеин 
липазы, участвующей в синтезе глутатиона. 
Неполноценность этого белка приводит к на-
рушению транспорта липидов из клетки печени 
и гепатостеатозу [11]. Развитие ИР, которая 
считается первичным нарушением метаболиз-
ма, приводящим к НАЖБП, имеется у 98% 
больных, связывают с геном TRB 3, который 
ингибирует путь передачи сигнала инсулина 
[8,9,23], а также с геном фетуина-А, полимор-
физм которого связан не только с СД типа 2, но 
и со снижением чувствительности адипоцитов 
к инсулину и возможностью развития НАЖБП 
[16]. Отмечается также генетический вариант 
гена APOC3, кодирующего аполипопротеин С3, 
который блокирует активность липопротеинли-
пазы, что вызывает замедленный катаболизм 
хиломикронов. Ремнантные хиломикроновые 
частицы захватываются печенью, способствуя 
повышению диацилглицеридов, активирующих 
протеинкиназу С, которая блокирует передачу 
сигнала инсулина, способствуя развитию ИР 
в печени [13]. У пациентов с полиморфизмом 
указанных генов отмечается повышенный 
риск фиброза, ожирения, сахарного диабета, 
метаболического синдрома и более тяжелого 
течения заболевания [5]. Известно также, что 
в патогенезе стеатоза важную роль играют 
микроРНК-10b (miRNA-10b). Показано, что 
микроРНК регулирует дифференцировку ади-
поцитов, метаболизм липидов, глюкозоопос-
редованную секрецию инсулина, способствует 
накоплению липидов и уровень триглицери-
дов, подавляя синтез альфа-рецепторов, акти-
вирующих пролиферацию пероксисом (PPAR-
альфа) [23], активирующих гены ферментов 
окисления ЖК и их транспорта в гепатоциты. 
Даже при наличии доказанных патогенети-
ческих факторов, таких как ожирение, ИР, 
гипертриглицеридемия и известных факторов 
риска МС, таких как избыточное количество 
жира в рационе, дефицит антиоксидантов, 
низкий уровень физической активности, из-
быточный бактериальный рост в тонкой киш-
ке, эпизоды гипоксии при синдроме ночного 
апноэ, только у 20% развивается явный неал-
когольный стеатогепатит. Вышеотмеченное, 
по всей вероятности, указывает на то, что в 
прогрессировании патологии печени, немало-
важную роль играет также полиморфизм тех 
генов, которые не связаны с ожирением и СД 2 

типа, а это диктует необходимость проведения 
дальнейших исследований.

Таким образом, НАЖБП нередко приводит к ухуд-
шению качества жизни, инвалидизации и смерти, 
характеризуется высоким риском прогресиро-
вания заболевания с развитием неалкогольного 
стеатогепатита, фиброза, цироза, печеночной не-
достаточности, гепатоцеллюлярной карциномы и 
представляет одну из важных медико-социальных 
проблем. Ключевыми патогенетическими меха-
низмами при НАЖБП являются инсулинорези-
стентность, оксидативный стресс и воспаление. 
Инсулинорезистентность - основной этиологичес-
кий фактор развития неалкогольного стеатоза и 
сахарного диабета 2. Абдоминальное и особенно 
висцеральное ожирение являются факторами 
риска ММС, НАЖБП и сердечно-сосудистых за-
болеваний. При НАЖБП жировая ткань находится 
в условиях персистирующего воспаления, которое 
сопровождается повышенным синтезом макрофа-
гами провоспалительных цитокинов, в частности 
фактора некроза опухоли-альфа (ФНО-альфа), 
который снижает секрецию адипонектина, адипо-
кина, обладающих также и противоатерогенными 
свойствами. В развитии инсулинорезистентности 
существенную роль играют генетические и имму-
ноопосредованные звенья, в частности полимор-
физм генов, регулирующих процессы иммунитета, 
окисления ЖК и окислительное равновесие. При-
чины и патогенез данного заболевания требуют 
дальнейшего уточнения. Внешними факторами 
риска рассматриваются: гиперкалорийная диета, 
низкая физическая активность, патологические 
состояния, сопровождающиеся избыточным 
бактериальным ростом в кишечнике. НАЖБП 
имеет особенно большую распространенность у 
женщин в менопаузальный период, риск развития 
у них в 2 раза выше, по сравнению с фертильным 
возрастом и у них отмечается более выраженное 
абдоминальное ожирение и высокий уровень ИР. 
Эта особенность, в основном связана, с дефици-
том эстрогенов в менопаузе, поскольку риск раз-
вития НАЖБП частично снижает гормональная 
заместительная терапия. Ожирение, имеющее 
место у пациентов с НАЖБП, особенно в период 
менопаузы, является одним из факторов риска 
сердечно-сосудистых заболеваний и смертности, 
а также рассматривается как дополнительный, 
независимый фактор риска сердечно-сосудистых 
заболеваний. 
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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.

Tbilisi 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 

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.

РЕЗЮМЕ

ОСОБЕННОСТИ МЕТАБОЛИЧЕСКОГО 
СИНДРОМА И НЕАЛКОГОЛЬНОЙ ЖИРО-
ВОЙ БОЛЕЗНИ ПЕЧЕНИ У ЖЕНЩИН В 
ПЕРИОД МЕНОПАУЗЫ

Антелава Н.А., Антелава А.В., Гонгадзе М.В., 
Окуджава М.В., Пачкория К.З., Гоголаури М.И.

тбилисский государственный медицинский 
университет, департамент фармакологии и 
фармакотерапии, департамент медицинской 
фармакологии, грузия

В обзоре анализируются современные данные о 
взаимосвязи менопаузального метаболического 
синдрома и неалкогольной жировой болезни 
печени. В настоящее время нарушения гепато-
билиарной системы, проявляющиеся стеатозом, 
стеатогепатитом и ассоциированные с инсулино-
резистентностью (ИР) и метаболическим син-
дромом (МС), выделены в самостоятельную 
нозологию - неалкогольная жировая болезнь 
печени (НАЖБП). НАЖБП характиризуется 
высоким рис-ком прогрессирования заболевания 
с развитием фиброза, цирроза, печеночной не-
достаточности, гепатоцеллюлярной карциномы 
и приводит к ухудшению качества жизни, ин-
валидизации и смерти. Ключевыми патогене-
тическими механизмами при НАЖБП является 
ИР, оксидативный стресс и воспаление. При 
НАЖБП жировая ткань находится в условиях 
персистирующего воспаления, которое сопро-
вождается повышенным синтезом макрофагами 
провоспалительных цитокинов, в частности 
фактора некроза опухоли-альфа. Существенную 
роль в развитии НАЖБП играют генетические 
и иммуноопосредованные звенья, обсуждается 
наблюдаемый при НАЖБП полиморфизм генов. 



 
GeorGian Medical news  
no 7-8 (208-209) 2012

© GMN 23 

В результате анализа и синтеза имеющейся по 
вопросу научной литературы делается заклю-
чение, что риск развития НАЖБП у женщин в 
период менопаузы в 2 раза выше, по сравнению с 
фертильным возрастом, у них отмечаются более 
выраженное абдоминальное ожирение и высо-
кий уровень ИР. Эта особенность, в основном, 
связана с дефицитом эстрогенов в менопаузе, 
поскольку гормональная заместительная те-
рапия частично снижает риск развития ИР, 
ожирения и НАЖБП. Ожирение у пациентов, 
особенно в период менопаузы, рассматривает-
ся как дополнительный, независимый фактор 
риска МС, заболеваний сердечно-сосудистой и 
гепатобилиарной систем. Причины и патогенез 
НАЖБП требуют дальнейшего уточнения.

reziume

metaboluri sindromisa da RviZlis 
araalkoholuri cximovani daavade-
bis Taviseburebebi qalebSi menopauzis 
dros

n. anTelava, a. anTelava, m. RonRaZe, 
m. okujava, q. paWkoria, m. gogolauri

Tbilisis saxelmwifo samedicino uni-
versiteti, farmakoTerapiisa da farma-
kologiis departamenti, samedicino far-
makologiis departamenti, saqarTvelo

mimoxilvaSi gaanalizebulia Tanamedrove 
monacemebi, romlebic exeba metabolur 
sindromsa (ms) da RviZlis araalkoholur 
cximovan daavadebebs (Racd) Soris urTi-
erTkavSirs qalebSi menopauzis dros. 
amJamad hepatobiliaruli sistemis dar-
Rvevebi, romlebic vlindeba steatoziT, 

steatohepatitiT da asocirebulia in-
sulinrezistentobasTan (ir) da ms-Tan, 
gamoyofilia rogorc damoukidebeli 
nozologia – Racd. Racd-s axasiaTebs 
daavadebis progresirebis maRali riski - 
fibrozis, cirozis,  hepatociliaruli kar-
cinomis, RviZlis ukmarisobis ganviTare-
biT da Tan sdevs pacientebis sicocxlis 
xarisxis gauareseba, invalidizacia da 
sikvdili. Racd-s sakvanZo paTogenezuri 
meqanizmebia ir, oqsidaciuri stresi da 
anTeba. am daavadebis dros cximovani 
qsovili imyofeba persistirebuli anTe-
bis pirobebSi, romelsac Tan sdevs mak-
rofagebis mier sinTezirebuli anTebis 
citokinebis momatebuli sinTezi, kerZod, 
simsivnis nekrozis faqtori-alfa. Racd-s 
ganviTarebaSi mniSvnelovan rols asru-
lebs genetikuri da imunuri faqtorebi. 
statiaSi gaanalizebulia Racd-s dros 
genebis polimorfizmi. 

gakeTebulia daskvna, rom Racd-is ganvi-
Tarebis riski qalebSi menopauzis dros 
orjer metia, vidre fertilur asakSi, 
metadaa gamoxatuli abdominuri simsuqne 
da ir-is maRali done, rac, ZiriTadad, 
dakavSirebulia menopauzis dros es-
trogenebis simciresTan, vinaidan Canac-
vlebiTi hormonuli Terapia nawilobriv 
amcirebs ir-s, simsuqnes da Racd-s. pa-
cientebSi wonis mateba, gansakuTrebiT 
menopauzis dros, ganixileba, rogorc 
damatebiTi, damoukidebeli risk-faqtori 
metaboluri sindromis, gul-sisxl-
ZarRvTa da hepatobiliaruli sistemis 
daavadebebis ganviTarebaSi. daavadebis 
mizezebisa da paTogenezis dasadgenad 
aucilebelia maTi Rrma Seswavla.
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Неалкогольная жировая болезнь печени (НАЖБП) 
широко распространенное заболевание, в Европе и 
США встречается от 5 до 20% и может проявлятся 
в виде стеатоза, стеатогепатита, стеатофиброза, 
стеатоцирроза, печеночно-клеточной недостаточ-
ности, а в ряде случаев прогрессирует с развитием 
гепатоцеллюлярной карциномы [30,34]. НАЖБП 
является значимой медико-социальной проблемой, 
так как нередко приводит к ухудшению качества 
жизни, инвалидизации и смерти. В связи с высокой 
возможностью неблагоприятного течения НАЖБП 
все больные независимо от тяжести заболевания 
нуждаются в динамическом наблюдении и лече-
нии. Общепринятых рекомендаций по лечению 
НАЖБП не существует, однако, на основании 
знаний о патогенезе заболевания, выделяются 
основные направления в терапии таких пациентов 
[16,20,21,28,34-36]. Направлениями патогенетичес-
кой терапии больных НАЖБП являются фарма-
кологическая терапия инсулинорезистенстости, 
которая включает повышение чувствительности 
клеточных рецепторов к инсулину (метформин, 
тиазолидиндионы); снижение массы тела (диета 
и физические нагрузки, фармакологическая те-
рапия ожирения); фармакологическая коррекция 
дислипопротеинемии (фибраты, статины); фарма-
кологическая коррекция окислительного стресса 
- антиоксиданты; гепатопротекторы - силибинин, 
бетаин, N-ацетилцистеин, урсодеоксихолевая 
кислота (УДК), a-липоевая кислота (АЛК) и др.; 
снижение концентрации TNFa (пентоксифил-
лин); восстановление микробиоза кишечника 
(эубиотики, пробиотики, пребиотики). В случае 
сочетания ММС-заместительная гормональная 
терапия, а с гипертензией - антигипертензивная 
терапия (антагонисты рецепторов ангиотензина 
II). Существуют медикаментозные и немедика-
ментозные методы коррекции избыточной массы 
абдоминально-висцеральной жировой ткани [19]. 
Немедикаментозное лечение включает: обучение 
больных, рациональное гипо- и эукалорийное 
питание, повышение физической активности, 
изменение образа жизни. С учетом современных 
представлений об этиологии, патогенезе и фак-

торах прогрессирования НАЖБП больным реко-
мендуются диетические режимы [8,20,21,26]: для 
пациентов с избыточной массой тела и ожирением 
- снижение общей энергетической ценности пи-
щевого рациона. Суточная калорийность подбира-
ется индивидуально в зависимости от массы тела, 
возраста, пола, уровня физической активности с 
использованием специальных формул. Доказано, 
что снижение массы тела на 5-10% сопровождает-
ся уменьшением печени, активности АЛТ, АСТ и 
коррелирует с регрессированием стеатоза печени 
[26]. Следует учесть, что быстрая потеря веса 
может привести к развитию «острого» неалко-
гольного стеатогепатита (НАСГ) с формированием 
портального фиброза, центральных некрозов на 
фоне значительного повышения воспалительной 
активности, вызванной увеличением поступления 
СЖК в печень. Для больных ожирением и НАЖБП 
безопасным и эффективным является снижение 
массы тела на 500 г в неделю для детей и на 1-2 
кг в неделю для взрослых [8]. Кроме того, всем 
пациентам с НАЖБП рекомендуется: ограничение 
жиров до 25-30% от общей энергетической цен-
ности пищи; соотношение полиненасыщенных и 
насыщенных жирных кислот (ЖК) в пище более 
единицы (исключение сливочного масла, животно-
го жира, твердых сортов маргарина и пр., употреб-
ление продуктов, богатых полиненасыщенными 
ЖК, - растительное масло, морепродукты, рыба, 
птица, маслины, орехи с учетом энергетической 
потребности); уменьшение потребления продук-
тов с высоким содержанием холестерина (не более 
300 мг в сутки) - исключение субпродуктов (пече-
ни, почек), икры, яичного желтка, сырокопченых 
колбас, жирных сортов мясных и молочных про-
дуктов; продуктов, приготовленных в результате 
такой обработки пищи, как жарка, фритюр и т.д.; 
обогащение пищи витаминами и естественными 
пребиотиками. Наряду с рациональным гипо- и 
эукалорийным питанием обязательным условием 
лечения больных НАЖБП является физическая 
нагрузка. Она оказывает положительный эффект 
на снижение массы тела и чувствительность к ин-
сулину, при этом увеличивается поступление СЖК 

ЛЕЧЕНИЕ НЕАЛКОГОЛЬНОЙ ЖИРОВОЙ БОЛЕЗНИ ПЕЧЕНИ

Антелава Н.А., Гонгадзе М.В., Окуджава М.В., Пачкория К.З., Гоголаури М.И.
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в мышечную ткань, где происходит их окисление, 
тем самым уменьшается ИР [3,19,20,21]. Степень 
снижения ИР, как правило, коррелирует с интен-
сивностью физических упражнений, которые 
рекомендуется проводить не менее 3-4 раза в неде-
лю, продолжительностью 30-40 минут. При неэф-
фективности этих методов могут быть использо-
ваны фармакологические препараты, снижающие 
массу тела. При менопаузальном метаболическом 
синдроме для профилактики развития и лечения 
висцерального ожирения, как одного из факторов 
риска возникновения НАЖБП применяется замес-
тительная гормональная терапия (ЗГТ), а также 
анорексигенные препараты разных подгрупп 
[31]: селективный ингибитор обратного захвата 
серотонина и норадреналина - сибутрамин [17]; 
препарат периферического действия - орлистат. В 
ряде случаев для коррекции пищевого поведения 
применяют антидепрессанты. Лекарственные 
средства, используемые в лечении НАЖБП долж-
ны быть максимально безопасны с точки зрения 
гепатотоксичности и оказывать положительное 
воздействие на клинико-лабораторные и морфоло-
гические показатели печени. В некоторых случаях 
при наличии показаний возможно применение 
хирургических методов лечения ожирения. Выбор 
того или иного препарата ЗГТ при ММС определя-
ется характером менопаузы (естественная или хи-
рургическая), длительностью периода постмено-
паузы (циклические режимы при постменопаузе 
до 2 лет, непрерывные комбинированные режимы 
при постменопаузе более 2 лет), а также степе-
нью выраженности метаболических нарушений 
[23,26,31,32]. При выборе режима ЗГТ у пациенток 
с ММС крайне важно тщательно анализировать 
наличие и степень метаболических нарушений, 
а также присутствие различной сопутствующей 
патологии (жировой гепатоз, обструктивное апноэ, 
остеоартроз и др.). Женщинам при сохраненной 
матке назначается низкодозированная, комбини-
рованная (эстроген-гестагенная) терапия анжелик 
(Шеринг), фемостон1/5 (Солвей Фарма). Лечение 
проводится в непрерывном режиме в течение 3-5 
лет и более. Женщинам без матки назначается 
монотерапия эстрогенами без прогестагенов.

При наличии у пациентки дополнительных факто-
ров риска сердечно-сосудистых заболеваний (се-
мейный анамнез, курение), а также при выявлении 
патологии печени, гиперкоагуляции, выраженной 
гипертриглицеридемии показана парентеральная 

ЗГТ [19] например, эстрогены в виде пластыря 
(климара) или геля (эстрожель, дивигель), а при 
необходимости добавление гестагенного компо-
нента - аналоги натурального прогестерона (дю-
фастон) или утрожестан в непрерывном режиме. 
В последние годы активно разрабатываются и 
изучаются режимы ЗГТ с минимально эффек-
тивными дозами эстрогенного и прогестагенного 
компонентов. По данным множества авторов, 
применение ЗГТ независимо от типа препарата и 
способа введения способствует снижению массы 
тела и уменьшению количества абдоминально-
висцерального жира у женщин с ММС [14,15,25]. 
Данная терапия не решает полностью проблему 
возрастной инсулинорезистентности и не влияет 
на многие звенья как самого ММС, так и физио-
логического старения в целом. Важным направ-
лением в лечении НАЖБП является улучшение 
чувствительности тканей к инсулину[16,19,22, 
24,26,28]. К базисным медикаментозным сред-
ствам лечения синдрома ИР у больных НАЖБП 
могут быть отнесены - бигуаниды (метформин) 
и тиазолидиндионы (пиоглитазон, росиглитазон) 
- препараты, повышающие чувствительность 
клеточных рецепторов к инсулину. Метформин 
вызывает: повышение чувствительности тканей 
к инсулину; подавление продукции глюкозы 
печенью; снижение гиперинсулинемии; стаби-
лизацию, либо снижение массы тела; уменьше-
ние дислипидемии; улучшение реологических 
свойств крови; гипотензивный эффект; снижение 
активности адипокинов, макрофагов. Отмечено 
наиболее широкое применение метморфина; у 
которого наблюдается наименьшее число побоч-
ных эффектов. На сегодняшний день метморфин 
является одним из антидиабетических препаратов, 
обладающим доказанным влиянием на снижение 
частоты осложнений СД2 [4,6,9,18]. 

При применении этого препарата отмечалось 
улучшение клинико-морфологических прояв-
лений НАЖБП в виде уменьшения активности 
показателей цитолитического синдрома, степени 
стеатоза и воспаления и фиброза печени. Однако, 
вопрос применения этих препаратов у больных 
НАЖБП требует проведения дальнейших иссле-
дований, что обусловлено отсутствием адекватных 
методов контроля эффективности лечения (гепа-
тобиопсия). Учитывая патогенез заболевания, у 
пациентов с НАЖБП эффективным может ока-
заться также применение гиполипидемических 
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средств из группы фибратов и статинов [11,26]. 
Однако, результаты исследования с назначением 
клофибрата больным НАЖБП показали его не-
эффективность, указывается и на возможность 
развития фибрат-индуцированных гепатитов. 
Статины могут применяться у пациентов с дис-
липидемией и гиперхолестеринемией. Показано, 
что данная группа препаратов уменьшает вы-
раженность стеатоза. Плейотропные эффекты 
статинов на эндотелий сосудов, воспаление, ста-
билизирующее действие на атеросклеротические 
бляшки вносит дополнительный вклад в снижение 
сердечно-сосудистого риска. Однако, в отношении 
статинов также существует ряд противопоказаний, 
связанных с их гепатотоксическим действием. В 
целом, данные выполненных работ противоречи-
вы и указывают на необходимость дальнейшего 
изучения возможности использования этих пре-
паратов у пациентов с НАЖБП. 

В настоящее время в патогенезе НАЖБП и 
НАСГ кроме инсулинорезистентности признана 
роль оксидативного стресса, который является 
следствием разобщения процессов окисления и 
фосфорилирования под влиянием СЖК. Учиты-
вая патогенез НАЖБП, в схемы терапии данной 
патологии необходимо включать антиоксидантные 
препараты и гепатопротекторы [13]. В настоящее 
время активно изучается возможность использо-
вания витамина Е, эффективность которого была 
продемонстрирована в ряде исследований [5], а 
также препаратов тиоктовой (a-липоевой) кислоты 
(АЛК) [22,26]. В отношении АЛК установлено, 
что она обладает плейотропным действием на 
весь организм, оказывая положительное влияние 
на энергетический, липидный (тормозит синтез 
холестерина, подавляя высвобождение СЖК из 
жировой ткани, что предупреждает развитие 
стеатоза гепатоцитов) и углеводный (снижает 
ИР, усиливает захват и утилизацию глюкозы 
клеткой, повышает чувствительность клеточ-
ных рецепторов к инсулину) виды обменов. 
Кроме этого, АЛК, имея низкий оксислительно-
восстановительный потенциал, обладает мощ-
ным антиоксидантным эффектом и способствует 
повышению детоксицирующих субстанций 
в гепатоцитах (восстанавливает глутатион) и 
улучшению морфологических изменений. До-
казана эффективность препарата тиоктовой 
(a-липоевой) кислоты - берлитиона 300, как 
высокоэффективного антиоксиданта. 

Берлитион 300 уменьшает дистрофию гепатоцитов 
- выраженность некровоспалительных изменений 
печени, способствует регрессу фиброзных изме-
нений; уменьшает проявления болевого абдомин
ального,астеновегетативного, холестатического и 
цитолитического синдромов; оказывает положи-
тельное влияние на состояние липидного и угле-
водного обмена; улучшает белково-синтетическую 
функцию печени; оказывая антитоксическое дей-
ствие в отношении препаратов ртути,мышьяка, 
селена,цианидов,сурьмы. 

Способ применения и дозы: I этап: 2 недели берли-
тион 300 в/в капельно 600 мг в сутки (2 амп.), раз-
веденный в 250 мл физ. р-ра; II этап: до 6 месяцев 
прием таблетированного препарата берлитион 300 в 
дозе 600 мг в сутки; (по 1 таб. 2 раза в сутки).

При анализе работ, посвященных лечению 
НАЖБП, указывается на более широкое примене-
ние, среди гепатопротекторов, урсодезоксихолевой 
кислоты (УДХК) и эссенциальных фосфолипидов. 
УДХК - гепатопротектор, минимизирующий ток-
сичность желчных кислот и обладающий анти-
оксидантными, мембраностабилизирующими, 
иммуномодулирующими свойствами, [1,2,7,10,11] 
включен в схему лечения пациентов с НАЖБП. 
УДХК, нормализуя гепатоэнтеральную циркуля-
цию желчных кислот и целого ряда биологически 
активных веществ, вытесняя токсичные желчные 
кислоты, способствует ликвидации избытка хо-
лестерина в гепатоцитах, путем уменьшения его 
синтеза и всасывания из кишечника. УДХК также 
обладает цитопротективным и антиапоптотичес-
ким действием, препятствуя развитию окисли-
тельного стресса. Урсодезоксихолевая кислота 
(урсосан, урсофальк) - дозы 10-15 мг/кг в сутки. 
Курсы лечения индивидуальны.

Эссенциальные фосфолипиды (эссенциале, 
фосфоглив, эсливер форте). Эссенциале форте 
Н применяется в клинической практике более 50 
лет, доказана эффективность этого препарата при 
НАЖБП [20,21,22,27,35], он рекомендован при 
данном заболевании. Мембраностабилизирую-
щее и гепатопротективное действие обеспечива-
ется путем восстановления барьерной функции 
липидного слоя мембран печеночных клеток. 
Ненасыщенные жирные кислоты фосфолипидов 
способствуют повышению активности и текучес-
ти мембран, нормализации проницаемости, а 
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также пособствуют активации расположенных в 
мембране фосфолипидзависимых ферментов, что, 
в свою очередь, поддерживает обменные процессы в 
клетках печени, способствует повышению ее деток-
сикационного и экскреторного потенциала [27,29]. 
Кроме того, данный препарат при НАЖБП оказы-
вает гиполипидемическое и гипогликемическое 
действие (повышает чувствительность инсулиновых 
рецепторов), замедляет синтез коллагена и повышает 
активность коллагеназы (торможение фиброгенеза) 
[36]. Дозы эссенциальных фосфолипидов - 2капсулы 
3 раза в день, не менее 3-х месяцев.

В настоящее время обсуждается возможность при-
менения блокаторов ангиотензиновых рецепторов 
[12,26] и ингибиторов ангиотензинпревращающего 
фермента в качестве средств, уменьшающих и пре-
дотвращающих развитие фиброза, что обусловлено 
ролью ангиотензина в прогрессировании НАСГ. 
Установлено, что ангиотензин, способствуя про-
лиферации миофибробластов, клеточной миграции, 
синтезу коллагена и провоспалительных цитокинов, 
активирует процессы фиброгенеза в печени. При 
лечении лозартаном было выявлено значитель-
ное уменьшение воспаления, фиброза, стеатоза, 
активности печеночных трансаминаз. Так, прием 
лозартана у пациентов с НАСГ и артериальной ги-
пертензией в суточной дозе 50 мг в течение 38 недель 
приводил к достоверному снижению АЛТ и ГГТП, 
что сочеталось с уменьшением степени стеатоза и 
воспалительной активности [12,20,21].

Для снижения прогрессирования НАЖБП имеет 
значение уменьшение концентрации тумор-
некротизирующего фактора-a (TNFa). Обладая 
высокой биологической активностью, TNFa уси-
ливает ИР и приводит к развитию окислитель-
ного стресса. Уменьшение уровня TNFa в крови 
связано с регрессом клинических и морфологи-
ческих проявлений НАЖБП. Пентоксифиллин 
уменьшает эффекты TNFa. Назначение этого 
препарата у пациентов с НАСГ в суточной дозе 
1200 мг на протяжении 12 месяцев было связа-
но со снижением показателей цитолитического 
синдрома и достоверным улучшением гистоло-
гических показателей у 67% больных [26].

При лечении НАЖБП уделяется внимание и 
восстановлению микробиоценоза кишечника. 
Вопрос проведения санации кишечника антибак-
териальными препаратами остается открытым. 
Антибиотики рекомендуются только при наличии 

верифицированной чувствительной условно-
патогенной флоры в кишечнике. Преимущество 
выбора при этом принадлежит препаратам, обла-
дающим способностью хорошо накапливаться в 
желчи с эффектом вторичного прохождения через 
желудочно-кишечный тракт, к которым относятся 
фторхинолоны первого поколения (ципрофлокса-
цин). Также могут использоваться кишечные анти-
септики, типа метронидазола или нифуроксазид, и 
невсасывающиеся в кишечнике препараты. Когда 
нет показаний для применения антибиотиков, 
кишечная санация у больных НАЖБП проводит-
ся пребиотиками, а препаратом выбора в данном 
случае является эубикор. Его преимуществом яв-
ляется сбалансированный состав, куда входят пи-
щевые волокна и винные дрожжи (S. vini). Кроме 
мощного пребиотического эффекта, эубикор об-
ладает хорошими сорбционными свойствами, что 
позволяет не только восстанавливать нормальную 
микрофлору, но и проводить дезинтоксикацию. 
По результатам исследований, прием эубикора у 
данной категории пациентов способствует допол-
нительному уменьшению дислипопротеидемии и 
повышению чувствительности к инсулину. Пред-
лагается следующая схема лечения НАЖБП [26], 
которая не является стандартизированной, однако 
патогенетически обоснованной: 
- на этапе гепатоза - АЛК (берлитион) и пребиотик 
(эубикор); 
- на этапе НАСГ — дополнительно метформин 
(сиофор) и УД (урсосан). 

На практике рациональный выбор того или иного 
препарата может определяться сочетанием НЖБП 
с одним из компонентов МС (ожирением, СД2, 
артериальной гипертензией при одновременном 
сочетании нескольких проявлений МС - НАЖБП, 
ожирения, СД 2 типа, артериальной гипертензии). 
Предлагается следующая схема оптимальной те-
рапии при одновременном сочетании нескольких 
проявлений МС (НЖБП, ожирения, СД 2 типа, 
артериальной гипертензии): 
- гипокалорийная гиполипидемическая диета; 
- физические нагрузки — не менее 4-5 раз в не-
делю по 30-40 минут; 
- эубикор по 2 пакетика 3 раза в день; 
- метформин (сиофор) в индивидуально подоб-
ранной дозе; 
- АЛК (берлитион) 600 ЕД в сутки; 
- УД (Урсосан) 15 мг/кг/сутки; 
- антагонист рецепторов ангиотензина II (напри-
мер, лозартан); 
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Пациентам с тяжелым декомпенсированным цир-
розом показана трансплантация печени. 

НАЖБП, по сей день, привлекает внимание ис-
следователей и практических врачей. Изучаются 
причины и патогенез развития этого заболевания 
и его взаимосвязь с метаболическим синдромом, 
в особенности, с менопаузальном метаболичес-
ким синдромом; накапливаются новые дан-
ные по диагностике НАЖБП, установлению 
факторов риска неблагоприятного течения 
заболевания и его лечения. Разрабатываются, 
апробируются основные направления патоге-
нетической фармакотерапии и рекомендации по 
лечению и профилактике заболевания. Вместе 
с тем требуются дальнейшие исследования для 
доказательной базы, о возможности применения 
рекомендуемых комбинаций лекарственных 
препаратов с целью улучшения качества и про-
должительности жизни больных, замедления 
прогрессирования заболевания и предупреж-
дения смертности. У всех пациентов с МС, 
особенно в период менопаузы, пациентам, у 
которых имеется высокая вероятность развития 
НАЖБП должна быть проведена оценка морфо-
функционального состояния печени. Несмотря 
на то, что разработка стандартов диагностики 
и лечения НАЖБП окончательно не разрешена 
медицинские специалисты могут использовать 
в своей практике, имеющиеся в литературе ре-
комендации по лечению, накапливать данные 
относительно предложенных алгоритмов, усо-
вершенствуя их. 
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SUMMARY

TREATMENT OF NONALCOGOLIC FATTY 
DISEASE OF LIVER

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

Tbilisi 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.

РЕЗЮМЕ

ЛЕЧЕНИЕ НЕАЛКОГОЛЬНОЙ ЖИРОВОЙ 
БОЛЕЗНИ ПЕЧЕНИ

Антелава Н.А., Гонгадзе М.В., Окуджава М.В., 
Пачкория К.З., Гоголаури М.И.

тбилисский государственный медицинский 
университет, департамент фармакологии и 
фармакотерапии, департамент медицинской 
фармакологии, грузия

В обзоре обсуждаются разрабатываемые и апроби-
руемые основные направления патогенетической 
фармакотерапии и рекомендации по лечению и 
профилактике неалкогольной жировой болезни 
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печени (НАЖБП). Направлениями патогенетичес-
кой терапии больных НАЖБП являются: фарма-
кологическая терапия инсулинорезистенстости, 
ожирения, дислипопротеинемии, окислительного 
стресса, применение гепатопротекторов, восста-
новление кишечного микробиоза; при наличии 
менопаузального метаболического синдрома при-
менение заместительной гормональной терапии, 
а в случае сочетания с гипертензией - гипотен-

зивной терапии. Рассматриваются также методы 
немедикаментозной терапии. Анализируются ме-
ханизмы эффективности фармакопрепаратов, при-
меняемых при НАЖБП. Вместе с тем, отмечается, 
что требуются дальнейшие исследования возмож-
ности применения рекомендуемых комбинаций 
лекарственных препаратов, разработка методов 
профилактики и лечения НАЖБП, основанных на 
принципах доказательной медицины. 

reziume

RviZlis araalkoholuri cximovani daavadebis mkurnaloba

n. anTelava, m. RonRaZe, m. okujava, q. paWkoria, m. gogolauri

Tbilisis saxelmwifo samedicino universiteti, farmakoTerapiisa da farma-
kologiis departamenti, samedicino farmakologiis departamenti, saqarTvelo

mimoxilvaSi ganxilulia RviZlis ara-
alkoholuri cximovani daavadebis (Racd) 
farmakoTerapiis ZiriTadi principebi 
da am daavadebis mkurnalobisa da pro-
filaqtikis rekomendaciebi. Racd-is 
paTogenezuri mkurnalobis ZiriTadi 
mimarTulebebia: insulinrezistento-
bis, simsuqnis, dislipoproteinemiis, 
oqsidaciuri stresis farmakoTerapia, 
aseve, hepatoproteqtorebis gamoyeneba, 
nawlavis mikrobiozis aRdgena; Tanmdevi 
menopauzaluri metaboluri sindromis 

dros CanacvlebiTi hormonuli Terapiis, 
xolo Tanmdevi hipertenziis dros – anti-
hipertenziuli saSualebebis gamoyeneba. 
ganixileba, agreTve, Racd-is aramedika-
mentozuri mkurnaloba. gaanalizebulia 
Racd-is dros gamoyenebuli farmakopre-
paratebis efeqturobis meqanizmebi. amave 
dros, aRiniSneba, rom Racd-is profilaq-
tikisa da mkurnalobisaTvis aucilebe-
lia kvlevis iseTi meTodebis SemuSaveba, 
romlebic dafuZnebulia mtkicebiTi 
medicinis principebze.

PECULIARITIES OF CARDIOVASCULAR DISEASES IN WOMEN 

Zhvania N., Ratiani L., Avaliani Sh.

Medical diagnostic center “Healthy woman”; Tbilisi 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 

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 

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-
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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, ERα and 
ERβ, have been identified in the heart and vasculature. 
The long-term effects of estrogen may be mediated 
by both ERα and ERβ 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.

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 
of 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 MI, 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 

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 is the attenuation of radioactivity in 

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.

РЕЗЮМЕ

ОСОБЕННОСТИ СЕРДЕЧНО-СОСУДИСТЫХ 
ЗАБОЛЕВАНИЙ У ЖЕНЩИН

Жвания Н.Г., Ратиани Л.Р., Авалиани Ш.Г. 

Лечебно-диагностический центр «здоровая жен-
щина»; тбилисский государственный медицинский 
университет, грузия 

В обзорной статье на основе анализа литера-
турных данных рассматриваются особенности 
сердечно-сосудистых заболеваний среди женщин. 
Гендер-специфическими риск факторами являют-
ся оральная контрацепция и менопауза. Выявлены 
особенности проявления, течения и диагностики 
различных форм сердечно-сосудистых заболева-
ний у женщин. Данные литературного анализа 
указывают, что для женщин характерна малая сим-
птоматика и высокая частота болей некоронарно-
го генеза в грудной клетке, что затрудняет диагно-
стику данного заболевания среди женщин. Кроме 
того, у женщин чаще наблюдаются поражения 
одного или двух сосудов, тогда как для мужчин 
характерны трехсосудистые поражения коро-
нарных артерий. Результаты анализа литературы 
диктуют необходимость проведения специальных 

исследований по выявлению сердечно-сосудистых 
заболеваний среди женщин Грузии. 

reziume 

gul-sisxlZarRvTa sistemis daavadebebis 
Taviseburebani qalebSi
 
n. Jvania l. ratiani, S. avaliani 

samkurnalo daignostikuri centri “jan-
mrTeli qali”; Tbilisis saxelmwifo 
samedicino universiteti, saqarTvelo 

statiaSi literaturis monacemebis 
analizis safuZvelze warmodgenilia 
qalebSi gul-sisxlZarRvTa sistemis 
daavadebebis klinikuri gamovlinebisa 
da diagnostikis Taviseburebebi.

xazgasmulia, rom qalTa populaciaSi 
genderspecifikur risk-faqtorebs mie-
kuTvneba oraluri kontracefcia da 
menopauza. 

gamotanilia daskvna, romlis mixedviT 
qalebisaTvis damaxasiaTebelia gul-
sisxlZarRvTa paTologiis mcire simp-
tomatika da gulmkerdis areSi ara-
koronaruli genezis tkivilis maRali 
sixSire, rac xels uSlis qalebSi am 
jgufis daavadebebis diagnostikas. am 
kontingentSi xSiria erTi an ori koro-
naruli arteriis dazianeba, maSin rode-
sac mamakacebisaTvis damaxasiaTebelia 
sami koronaruli arteriis dazianeba.

saqarTveloSi qalTa mosaxleobis gul-
sisxlZarRvTa sistemis daavadebebis 
gamovlinebisa da Tavidan acilebis miz-
niT aucilebelia specialuri kvlevebis 
ganxorcieleba.
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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.

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 
of the 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 

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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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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гии; департамент по управлению и координации 
чрезвычайными ситуациями; Министерство труда 
здравоохранения и социальной защиты грузии

Результаты анализа литературных данных по-
казали, что последствия стихийного бедствия 
зависят от экономического благосостояния. 
Неблагоприятные воздействия стихийных бед-
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ствий на женщин по сравнению с мужчинами 
зависят от социально экономического статуса 
женщин. Социально детерминированная уяз-
вимость женщин при катастрофах приводит к 
более высокой их смертности, чем среди муж-
чин. Однако для того, чтобы понять взаимосвязь 
между смертностью и полом при стихийных 
бедствиях, необходимо провести междисци-
плинарные исследования в области медицины 
и социальных наук.

reziume

sagangebo situaciebis genderuli as-
peqtebi (mimoxilva)

T. giorgaZe, i. maisuraZe, s. giorgaZe, 
z. utiaSvili, g. abesaZe

Tbilisis saxelmwifo samedicino univer-
siteti, sagangebo situaciebze samedicino 
reagirebisa da marTvis saswavlo centri; 
citologiis, histologiisa da embrio-
logiis departamenti; saqarTvelos 
Sromis, janmrTelobisa da socialuri 
dacvis saministro, sagangebo situaciebis 
koordinaciisa da reJimis departamenti

Tanamedrove pirobebSi adamiani muSaobs 
da cxovrobs potenciuri safrTxis 
Semcvel garemoSi. rTuli sagangebo 

situaciebi, stiqiuri da anTropogenuli 
katastrofebi mniSvnelovan gavlenas 
axdenen sazogadoebriv janmrTelobasa 
da usafrTxoebaze. gaeros ganmartebiT, 
katastrofa aris sazogadoebis funq-
cionirebis mniSvnelovani ngreva, rome-
lic iwvevs adamianebis, finansebisa da 
garemos farTomaStabian dazianebas, rac 
scildeba adamianebis SesaZleblobas 
gaumklavdnen arsebul situacias saku-
Tari resursebis gamoyene-biT. sagangebo 
situaciebis genderuli aspeqtebi bo-
lomde ar aris gaanalizebuli. arsebuli 
literaturuli monacemebis safuZvelze, 
statiaSi aRniSnulia, rom arsebobs 
garkveuli mtkicebulebani, romlebic 
qalsa da mamakacze sagangebo situaciebis 
gansxvavebul zegavlenaze miuTiTebs, rac 
socialur, asakobriv Tu janmrTelobis 
mxriv gansxvavebul qalTa jgufebzec 
vrceldeba. statiaSi warmodgenili ar-
sebuli literaturis mimo-xilvis miza-
nia – sagangebo situaciebis genderuli 
aspeqtebis zogadi ganxilva. gamotanilia 
daskvna, rom aRniSnuli Temis garSemo 
arsebuli literaturis mimoxilva miu-
TiTebs sagangebo situaciebis genderuli 
aspeqtebis mniSvnelobaze, rac aucileb-
el winapirobas warmoadgens sagangebo 
situaciebis swori samedicino marTvis 
strategiis SemuSavebisaTvis.

РОЛЬ НЕЙРОЭНДОКРИННЫХ МЕДИАТОРОВ 
В РЕГУЛЯЦИИ АКТИВНОСТИ Т-КЛЕТОК 

Гохелашвили А.М., Ломсадзе Г.О., Енукидзе М.Г., 
Мачавариани М.Г., Гогебашвили Н.В., Саникидзе Т.В.

тбилисский государственный медицинский университет, грузия

Антитела, высвобождаемые Т-клетками, являются 
значимым компонентом адаптационного иммуни-
тета, участвующим в механизмах антимикробной, 

антивирусной защиты организма, патогенезе 
аутоиммунных заболеваний, как-то: рассеянный 
склероз, ревматоидный артрит, красная волчанка 
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и др. [3]. Активность Т-клеток является критичес-
кой при развитии различных физиологических 
(беременность) и патологических процессов [13]. 
Функционирование иммунной системы в значи-
тельной мере зависит от баланса лимфоцитов, их 
функциональной активности, пролиферации и ги-
бели. С целью регуляции функциональной актив-
ности лимфоцитов, протекторного и повреждаю-
щего действия Т-клеточных антител в иммунной 
системе выработан ряд ауторегуляторных меха-
низмов, основанный на взаимодействии иммун-
ных клеток с медиаторами нервной и эндокринной 
систем [6,7], которые обеспечивают поддержание 
гомеостаза и регуляцию иммунного ответа при 
различных заболеваниях. Эта регуляция осу-
ществляется посредством модуляции активности 
различных рецепторов, экспрессируемых на по-
верхности клеток, в частности, β-адренергических 
рецепторов, сопряженных с аденилатциклазной 
системой, генерирующей cAMP [12] и рецепторов, 
чувствительных к прогестерону (прогестероновые 
и σ-рецепторы) [2]. 

Целью исследования явилось определение роли 
некоторых медиаторов нейроэндокринной систе-
мы (агонисты и антагонисты β-адренорецепторов, 
прогестерон) в регуляции активности Т-клеток.

Материал и методы. клеточная культура: Ис-
следования проведены на культуре лейкемия-
трансформированных T-клетках, т.н. Jurkat клетках 
(DSMZ-Deutshe Sammulung von Mikroorganismen 
und Zellkulturen, Германия). Клетки размножали 
в биоактивной влажной среде, содержащей RPMI 
1640 (GIBSO), инактивированную эмбриональ-
ную телячью сыворотку (Sigma), L-глутамин 
(4mM), пенициллин (100ед/мл) и стрептомицин 
(100ед/мл) при температуре 370C и 5% CO2. Экс-
перименты проводили при концентрации клеток 
Jurkat 0,3-0,6 x 106 в 1 мл среды.

Клетки Jurkat (4x105 клеток/мл) стимулировали 
посредством 50 μг/мл фитогемаглутинина А (PHA) 
при 370С в течение 5 минут. Затем PHA удаляли 
центрифугированием, клетки отмывали 3 раза, 
добавлением RPMI-1640, ресуспендировали, 
переносили в ячейки (25000 клеток/ячейка) и 
культивировали в течение 24 часов отдельно, или со-
вместно с агонистом β-адренергических рецепторов, 
изопротеренолом (в концентрации 10 -5 M, 10 -6 M), 
либо антагонистом β-адренергических рецепторов, 
пропанололом (в концентрации 10 -5 M, 10 -6 M) или 

прогестероном (в концентрации 0,07 µл, 0,7 µл), 
добавляемых в среду инкубации Jurkat клеток; 
жизнеспособность клеток Jurkat определяли по-
средством MTT теста. 

В основе МТТ теста лежит расщепление 3-(4,5-
диметилтиазол-2-ил)-2,5-дифенилтетразол броми-
да (MTT) в имеющий голубую окраску формазан, 
посредством митохондриальных дегидрогеназ. 
После 24-часовой инкубации клетки 2 раза промы-
вали инкубационной средой с HEPES-буффером 
(HBM; 140 mM NaCl, 5 mM KCl, 5 mM NaHCO3, 
1.1 mM MgCl2, 1.2 CaCl2, 5.5 mM глюкоза, и 20 
mM HEPES, pH 7.4) и инкубировали в течение 
45 минут при температуре 370 C в HBM содер-
жащем MTT (0.5 мг/мл). Затем HBM отделяли 
и продукт голубого формазана растворяли в 300 
µл 100% диметилсулфоксида (DMSO). Интен-
сивность поглощения (A) измерялась при длине 
волны 570 нм.

Коэффициент жизнеспособности клеток рассчи-
тывался по формуле: K=Aэксп./Aконтроль,

MTT-тест предоставляет информацию об актив-
ности митохондриальных дегидрогеназ и, соот-
ветственно, жизнеспособности клеток. 

Результаты исследования обрабатывали стати-
стически с помощью программного пакета SPSS 
v11.0. Критерий Стьюдента использовался с целью 
анализа достоверности разницы между значе-
ниями параметров; разница значений в интервале 
p<0,05 считалась статистически достоверной.

Результаты и их обсуждение. β-адренорецепторы 
под воздействием эндогенных и экзогенных сти-
мулов инициируют каскад биохимических реак-
ций и межмолекулярных взаимодействий и моду-
лируют активность клеток. Механизм их действия 
включает G-белок-опосредованную активацию 
аденилатциклазы, внутриклеточную аккумуляцию 
цAMФ, активацию протеинкиназы А (PKA), ко-
торая посредством фосфорилирования регулирует 
активность многочисленных мишеней (тирозин 
и серин-треониновые киназы), конституционно 
связанных с CRE-ом (cAMФ ответственный эле-
мент), транскрипционных факторов, участвующих 
в регуляции транскрипции генов [8].

Результаты наших исследований показали, что 
агонист β-адренорецепторов, изопротеренол, не 
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влияет на активность митохондриальных деги-
дрогеназ в интактных клетках и способствует их 
незначительной активации (на 12%) в митоген-
активированных клетках Jurkat (рис. 1). 

рис. 1. Жизнеспособность клеток Jurkat 
под воздействием агониста и антагониста 
β-адренорецепторов (P – препарат)
1 – интактные клетки+изопротеренол; 
2 - Jurkat+PHA +изопротеренол; 
3 – интактные клетки Jurkat+пропанолол; 
4 - Jurkat+PHA+пропанолол

В более ранних исследованиях [1] показано, что 
изопротеренолиндуцированное (в концентра-
ции 10-5 M-10-4M) возрастание уровня cAMP в 
лимфоцитах обуславливает снижение их проли-
феративной активности. Позднее выявлено, что 
экзогенное добавление cAMP способно подавить 
пролиферацию PHA-стимулированных лимфо-
цитов только в первые часы стимуляции. Низкие 
концентрации изопротеренола (10-6–10-9 M) обла-
дают противоположным эффектом - способствуют 
незначительному пролонгированному повышению 
уровня пролиферации. Вышеприведенные данные 
свидетельствуют о том, что активированные β-AR 
дозо- и времязависимо участвуют в регуляции 
пролиферативной активности Т-клеток. Наши 
данные не противоречат данным литературы [1], 
отклонения в дозах, очевидно, обусловлены раз-
личными условиями экспериментов. 

Антагонист β-адренорецепторов, пропранолол 
способствует значительному снижению актив-
ности митохондриальных дегидрогеназ и, сле-
довательно, жизнеспособности как интактных 
(40-60%), так и митогенстимулированных клеток 
Jurkat (20-40%). Цитотоксическая активность 
β-блокаторов выявлена и в других исследованиях 
на различных типах клеток [4,5]. Известно, что 
для активации митохондриальных дегидроге-

наз необходимо увеличение содержания ионов 
Ca2+ [9]. Takemura H и соавторы показали, что 
β-адренорецепторзависимая мобилизация каль-
ция в клетках Jurkat осуществляется посредством 
активации cAMP и IP3 [11]. Таким образом, ци-
тотоксическая активность β-адреноблокаторов 
может быть обусловлена блокированием cAMP-
зависимой мобилизацией Ca2+ в митохондриях с 
последующим снижением активности их дегидро-
геназ, а значит и жизнеспособности клеток Jurkat. 
Возможные нарушения активности иммунной 
системы необходимо учитывать при использова-
нии β-адреноблокаторов для лечения различных 
заболеваний.

рис. 2. Жизнеспособность клеток Jurkat под воз-
действием прогестерона

В результате наших исследований показано, что 
жизнеспособность интактных клеток Jurkat не 
изменялась на фоне воздействия прогестерона; до-
бавление прогестерона к PHA-стимулированным 
клеткам Jurkat способствует дозозависимому уве-
личению жизнеспособности клеток (рис. 2).

Прогестерон – важнейший гормон, необходимый 
для поддержания беременности. Во время физио-
логической беременности большое количество 
прогестерона синтезируется в плаценте, что 
способствует увеличению уровня прогестерона 
в крови в 4-6 раз по сравнению с уровнем у не-
беременных женщин. Известно, что значимая 
роль прогестерона в развитии беременности 
обусловлена его участием в регуляции функцио-
нальной активности Т-клеток [2,10]. На основании 
результатов проведенных нами экспериментов, 
предполагаем, что недостаток прогестерона в 
крови у женщин с патологическим течением бере-
менности может нарушить активность клеточного 
иммунитета, что, в свою очередь, создает угрозу 
неблагоприятного исхода.
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Таким образом, следует заключить, что жизне-
способность Т-клеток, т.е. их функциональная 
активность, в значительной мере чувствительна к 
воздействию β-адреноблокаторов и прогестерона. 
Эти данные необходимо учитывать при клиничес-
ком применении соответствующих препаратов.
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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.

Tbilisi state Medical University, Georgia

The aim of the study was to establish the role of some 
neuroendocrine mediators (agonists and antagonists 
of β-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 (4x105 cells/ml) stimulated 
with 50 µg/ml fitogemaglutinin A (PHA) at 370С for 
5 minutes and then incubated for 24 hours alone, or 
together with β- adrenergic receptors agonist izopre-
tonolom (at dose of 10-5 M, 10-6 M), an antagonist, 
propranolol (dose of 10-5 M, 10-6 M) and progesterone 
(dose 0,07 µl, 0,7 µl) added to the incubation medium. 
The viability of Jurkat cells was determined by MTT 
test. It was shown that β-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. β-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 β-adrenoceptor antagonists and 
progesterone. These data should be considered in the 
clinical application of appropriate drugs.

Keywords: T cells activity, neuroendocrine media-
tors.



 
GeorGian Medical news  
no 7-8 (208-209) 2012

© GMN 45 

РЕЗЮМЕ

РОЛЬ НЕЙРОЭНДОКРИННЫХ МЕДИА-
ТОРОВ В РЕГУЛЯЦИИ АКТИВНОСТИ 
Т-КЛЕТОК 

Гохелашвили А.М., Ломсадзе Г.О., Енукидзе М.Г., 
Мачавариани М.Г., Гогебашвили Н.В., Сани-
кидзе Т.В.

тбилисский государственный медицинский уни-
верситет, грузия

Регуляция функциональной активно сти 
Т-лимфоцитов в организме осуществляется по-
средством взаимодействия иммунных клеток с 
медиаторами нервной и эндокринной систем.

Целью исследования явилось определение роли 
некоторых медиаторов нейроэндокринной систе-
мы (агонисты и антагонисты β-адренорецепторов, 
прогестерон) в регуляции активности Т-клеток.

Исследования проведены на культуре лейкемия-
трансформированных T-клетках - Jurkat клетки 
(DSMZ-Deutshe Sammulung von Mikroorganismen 
und Zellkulturen, Германия). Клетки Jurkat (4x105 

клеток/мл) стимулировали посредством 50 μг/мл 
фитогемаглутинин А (PHA) при 370 в течение 
5 минут, а затем культивировали в течение 24 
часов - отдельно или совместно с агонистом 
β-адренергических рецепторов, изопротеренолом 
(в концентрации 10 -5 M, 10 -6 M), их антагонистом, 
пропанололом (в концентрации 10 -5 M, 10 -6 M) и 
прогестероном (в концентрации 0,07 µл, 0,7 µл), 
добавляемых в среду инкубации клеток Jurkat. 
Жизнеспособность клеток Jurkat определялась 
с помощью MTT теста. Показано, что агонист 
β-адленорецепторов - изопротеренол, не влияет на 
активность митохондриальных дегидрогеназ в ин-
тактных клетках и способствует их незначитель-
ной активации (на 12%) в митогенактивированных 
клетках Jurkat. Антагонист β-адренорецепторов – 
пропранолол способствует значительному сниже-
нию активности митохондриальных дегидрогеназ 
и, следовательно, жизнеспособности как интакт-
ных (40-60%), так и митогенстимулированных 
клеток Jurkat (20-40%). Жизнеспособность интакт-
ных клеток Jurkat не изменялась и дозозависимо 
увеличивалась в PHA-стимулированных клетках 
Jurkat на фоне воздействия прогестерона. 

На основании проведенного исследования следу-
ет заключить, что жизнеспособность Т-клеток, 
а значит их функциональная активность, в зна-
чительной мере чувствительна к воздействию 
β-адреноблокаторов и прогестерона, что необхо-
димо учитывать при клиническом применении со-
ответствующих препаратов и требует дальнейшего 
углубленного изучения.

reziume

neiroendokrinuli mediatorebis roli 
T-ujredebis aqtivobis regulaciaSi

a. goxelaSvili, g. lomsaZe, m. enuqiZe, 
m. maWavariani, n. gogebaSvili, T. sanikiZe

Tbilisis saxelmwifo samedicino uni-
versiteti, saqarTvelo 

T-limfocitebis funqciuri aqtivobis 
regulacia organizmSi xorcieldeba imu-
nuri ujredebis nervuli da endokrinuli 
sistemebis mediatorebTan urTierTqmede-
bis meSveobiT.

kvlevis mizans warmoadgenda zogierTi 
neiroendokrinuli sistemis mediatore-
bis (β-adrenerguli receptorebis ago-
nistebi da antagonistebi, progesteroni) 
rolis dadgena T-ujredebis aqtivobis 
regulaciaSi. 

kvlevebi Catarda leikemiatransformire-
buli T-ujredebis kulturaze - Jurkat 
ujredebze (DSMZ-Deutshe Sammulung von 
Mikroorganismen und Zellkulturen, germania). vax-
dendiT Jurkat ujredebis (4x105 ujredi/ml) 
stimulirebas fitogemaglutininiT (PHA) 
50 μг/ml 370 temperaturaze 5 wuTis ganmav-
lobaSi da Semdgom 24  saaTian inkuba-
cias calke an β-adrenoreceptorebis 
agonistTan – izoproterenolTan (kon-
centraciaSi 10 -5 M, 10 -6 M), antagonistTan 
– propanololTan (koncentraciaSi 10 -5 

M, 10 -6 M) da progesteronTan (koncentra-
ciaSi 0,07 µл, 0,7 µл), romlebic emateboda 
Jurkat ujredebis sainkubacio areSi. Jur-
kat ujredebis sicocxlisunarianobas 
vsazRvravdiT MTT-testis meSveobiT. 
dadginda, rom β-adrenoreceptorebis 
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agonisti – izoproterenoli ar moq-
medebs mitoqondriuli dehidrogenaze-
bis aqtivobaze intaqtur ujredebSi da 
xels uwyobs maT umniSvnelo aqtivacias 
(12%) gaaqtiurebul Jurkat ujredebSi; 
β-adrenoreceptorebis antagonisti pro-
panololi ki xels uwyobs mitoqon-
driuli dehidrogenazebis aqtivobis 
mniSvnelovnad Semcirebas da, Sesabamisad, 
sicocxlisunarianobis daqveiTebas in-
taqtur (40-60%) da mitogenstimulirebul 
Jurkat ujredebSi (20-40%). intaqturi Jurkat 
ujredebSi sicocxlisunarianoba ucv-

leli rCeba, xolo PHA-stimulirebul 
Jurkat ujredebSi dozadamokidebulad 
izrdeba progesteronis zemoqmedebis 
fonze.

Catarebuli kvlevis Sedegebi uflebas 
aZlevs avtorebs daskvnisa, rom T-ujrede-
bis sicocxlisunarianoba da, Sesabamisad, 
maTi funqciuri aqtivoba mniSvnelovnad 
mgrZnobiarea β-adrenoreceptorebis an-
tagonistebisa da progesteronis mimarT. 
es monacemebi yuradsaRebia am preparate-
bis klinikuri gamoyenebis dros.

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

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] 

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 α1-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 Fe2+(DETC)2 stock solutions. The 0.8 
mM Fe2+ (DETC) colloid solution formed was yellow-
brown in color and was used immediately after prepa-
ration. EPR specters of NO-Fe2+ (DETC)2 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 NOFe2+ (DETC)2, 
prepared at various concentrations (1-20 μM) 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 χ2-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 
women with NAFLD

Postmenopausal aged 
healthy women 

ВМ (kg/m2) 33,0±3,4 23,4±2,6 
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±15,4 33,5±10,5 
ASAT (U/l) 43,1±8,5 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.).

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 
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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). 

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, β-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].

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 (ERα-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 

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.

РЕЗЮМЕ

НЕКОТОРЫЕ АСПЕКТЫ ПАТОГЕНЕЗА 
БЕЗАЛКОГОЛЬНОГО СТЕАТОГЕПАТИТА 
У ЖЕНЩИН ПОТМЕНОПАУЗНОГО ВОЗ-
РАСТА

Паркосадзе Г.Л., Сулаквелидзе М.Г., Мизанда-
ри М.Г., Ратиани Л.Р., Саникидзе Т.В.

тбилисский государственный медицинский уни-
верситет, грузия

Ранняя диагностика стеатоза и стеатогепатита, 
ввиду их обратимости, является одной из важней-
ших проблем современной медицины. 

Целью исследования явилось установление осо-
бенностей патогенеза безалкогольного стеатогепа-
тита у женщин постменопаузного возраста.
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В исследовании участвовали женщины постмено-
паузного возраста (n=5) с метаболическим синдро-
мом и содержанием ALT в крови, почти в 4 раза 
превышающим максимальный показатель нормы. 
Помимо сбора анамнеза, определения липидного 
спектра, содержания АЛТ, АСТ, эстрогенов в кро-
ви и биоптатах печени исследовали также уровень 
свободного оксида азота (NO) методом электрон-
ного парамагнитного резонанса (ЭПР). Протокол 
исследования утвержден Этическим комитетом 
Тбилисского государственного медицинского 
университета. В письменной форме подтверждено 
информированное согласие пациентов на участие 
в исследовании.

В результате проведенного исследования у женщин 
с безалкогольным стеатогепатитом в сыворотке 
крови выявлено повышение уровня липопротеи-
нов, общего холестерина, липопротеидов низкой 
плотности и триглицеридов; обнаружена прямая 
зависимость между интенсивностью сигнала ЭПР 
спин-меченного NO в биоптатах печени и уровнем 
триглицеридов в крови (r=0,96; p=0,009). Установ-
лено, что эстрогензависимые факторы (нарушение 
липидного обмена и увеличение экспрессии iNOS) 
вызывают накопление триглицеридов, свободных 
жирных кислот и избыточного количества NO в пе-
чени, которые в условиях окислительного стресса 
проявляют цитотоксичность и способствуют про-
грессированию безалкогольного стеатогепатита у 
женщин постменопаузного возраста.

reziume

RviZlis araalkoholuri cximovani da-
avadebis paTogenezis zogierTi aspeqti 
postmenopauzuri asakis qalebSi

g. parkosaZe, m. sulaqveliZe, m. mizandari, 
l. ratiani, T. sanikiZe

Tbilisis saxelmwifo samedicino uni-
versiteti, saqarTvelo

steatozisa da steatohepatitis Seqce-
vadobidan gamomdinare, maTi adreuli 

diagnostika Tanamedrove medicinis 
erT-erT umniSvnelovanes problemas 
warmoadgens. 

kvlevis mizans warmoadgenda RviZlis 
araalkoholuri cximovani daavadebis 
paTogenezis Taviseburebebis dadgena 
postmenopauzuri asakis qalebSi.

kvleva Catarda metaboluri sindro-
miT daavadebul postmenopauzis asakis 
qalebze (n=5), romelTa ALT-s maCvenebeli 
sisxlSi 4-jer aRemateboda normas. 
anamnezis Segrovebisa da sisxlis lipi-
duri profilis (ALT, AST, estrogenebis 
Semcveloba) Seswavlis garda, paciente-
bis RviZlis bioptatebSi da sisxlSi 
isazRvreboda Tavisufali azotis Jangis 
Semcvelobas eleqtronuli paramagni-
turi rezonansis (epr) meTodiT. kvlevis 
oqmi damtkicebulia Tbilisis saxelm-
wifo samedicino universitetis eTikis 
komitetis mier; pacientebma werilobiT 
daadastures informirebuli Tanxmoba 
kvlevaSi monawileobisTvis.

pacientebis sisxlSi saerTo qolesteri-
nis, LDL-qolesterinis da trigliceride-
bis done momatebuli aRmoCnda; gamov-
linda pirdapiri korelacia RviZlis 
bioptatSi azotis Jangis epr-signalis 
intensivobasa da sisxlSi trigliceride-
bis Semcvelobas Soris (r=0,96; p=0,009). 

avtorTa daskvniT, postmenopauzuri 
asakis qalebSi estrogendamokidebuli 
metabolizmis cvlilebebi (lipiduri 
metabolizmis darRveva da iNOS eqspresi-
is gaZliereba) xels uwyobs RviZlSi 
trigliciridebisa da Tavisufali cxi-
movani mJavebis dagrovebas da azotis 
Jangis Warb warmoqmnas, rac oqsidaci-
uri stresis pirobebSi avlens cito-
toqsikurobas da xels uwyobs RviZlis 
araalkoholuri cximovani daavadebis 
progresirebas.
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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-α 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-1α 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-1α 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]. 

The goal of our research was determination of altera-
tions of the redox balance and cytokines (IL-1α, IL-6, 
IL-8, T NF-α) 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 (O2

-) and lipoperoxide 
(LOO.) radicals (by Electron Paramgnetic Resonance 
(EPR)) and cytokins (IL-1, IL-6, IL-8, TNF-α) 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 mTl at liquid nitrogen temperature (-1960 C). For 
detection lipoperoxide (LOO.) and superoxide (O2

-) 
free radicals the spin–traps (α-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-8.

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. 

INFLAMMATORY MARKERS OF GALLSTONES DISEASE 
IN MENOPAUSAL WOMEN

Shengelia M., Intskirveli N., Gogebashvili N.

Tbilisi state Medical University, Georgia
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Increase signals intensity of oxygen (O2
-) 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. 

Table 1. Blood ePr signals intensity (i mm/mg) of menopausal women blood 
with and without gallstone desease

Parameters/Groups n O2
- (mm/mg) LOO. (mm/mg)

Healthy women 40 - -

Women with gallstone desease 25 1,4±0,1 2,8±0,1

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

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

Parameters/Groups n IL-1α (pg/ml) IL-6 (pg/ml) IL-8 (pg/ml) TNF-α (pg/ml)
Healthy women 40 2,0±0,5 35,0±3,0 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*

In menopausal women blood with gallstones dis-
ease increased content of IL-1α (100%) IL-6 (23%) 
and TNF-α (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-1α, TNF-α) 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.

Tbilisi 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 

*- statistical significance differenc
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the redox balance and cytokines (IL-1α, IL-6, IL-8, 
TNF-α) 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 (O2

-) and lipoperoxide (LOO.) radicals) and 
citokins (IL-1α, IL-6, IL-8, TNF-α) content. 

It was revealed increase production of oxygen and 
lipoperoxide free radicals, macrophage inflammatory 
cytokines (IL-6, IL-1α, TNF-α) 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.

РЕЗЮМЕ

МАРКЕРЫ ВОСПАЛЕНИЯ ПРИ ЖЕЛЧНО-
КАМЕННОЙ БОЛЕЗНИ У ЖЕНЩИН В МЕ-
НОПАУЗЕ

Шенгелия М.Ш., Инцкирвели Н.А., Гогебаш-
вили Н.В.

тбилисский государственный медицинский уни-
верситет, грузия

Среди факторов, способствующих образованию кам-
ней в желчном пузыре, значимую роль играет воспа-
ление. Целью данного исследования явилось опреде-
ление изменений окислительно-восстановительного 
баланса и цитокинов (IL-1α, IL-6, IL-8, Т NF-α) в 
крови женщин с желчнокаменной болезнью в пост-
менопаузальном возрасте.

Обследованы женщины (n=58) постменопау-
зального возраста с желчнокаменной болезнью, 
проходивших лечение в ООО “Первая клиника” 
(Тбилиси) в 2009-2011 г.г. Диагноз желчнокамен-
ной болезни подтверждали с помощью метода 

ультрасонографии. Контрольная группа состояла 
из 25 практичес-ки здоровых женщин постмено-
паузального возраста. Протокол исследования одо-
брен Этическим комитетом. Исследовали редокс-
баланс крови (ЭПР сигналы супероксид - О2

- и 
липопероксид радикалов - LOO.) и содержание 
цитокинов (IL-1α, IL-6, IL-8, ТNF-α).

При желчнокаменной болезни у женщин менопау-
зального возраста в крови установлено увеличение 
образования свободных радикалов кислорода и 
липидов, макрофагальных воспалительных цито-
кинов (IL-6, IL-1α, TNF-α). Полученные данные 
позволяют заключить, что цитокины играют до-
минирующую роль в развитии воспалительных 
реакций при желчнокаменной болезни у женщин 
постменопаузального возраста.

reziume

anTebis markerebi naRvlkenWovani da-
avadebis dros menopauzuri asakis qa-
lebSi

m. Sengelia, n. inwkirveli, n. gogebaS-
vili

Tbilisis saxelmwifo samedicino uni-
versiteti, saqarTvelo

mraval faqtors Soris, romlebic 
monawileoben naRvlis buStis kenWebis 
formirebaSi, anTebas mniSvnelovani 
roli eniWeba.

kvlevis mizans warmoadgenda menopau-
zuri asakis qalebis sisxlSi redoqs-
balansisa da citokinebis (IL-1ά, IL-6, 
IL-8, TNF- ά) Semcvelobis dadgena naRvl-
kenWovani daavadebis dros.

gamokvleulia menopauzis asakis qalebi 
naRvlkenWovani daavadebiT (n=58),  rom-
lebic mkurnalobdnen Sps “pirveli 
klinika”-Si (Tbilisi) 2009-2011 wlebSi. 
naRvlis kenWebis arsebobis dadas-
tureba xdeboda ultrasonografiis me-
TodiT. sakontrolo jgufi Sedgeboda 
menopauzis asakis qalebisagan (n=25) 
naRvlis kenWebis gareSe. kvlevis oqmi 
damtkicebuli iyo adgilobrivi eTikis 
komisiis mier. pacientebs Cautarda sisx-



 
GeorGian Medical news  
no 7-8 (208-209) 2012

© GMN 55 

lis redoqs-statusis (superoqsid - O2
- 

da lipo-peroqsidis - LOO. radikalebis 
epr signalebi) da citokinebis (IL-1ά, 
IL-6, IL-8, TNF-ά) gamokvleva.

menopauzis asakis qalebis sisxlSi 
dadgenilia Jangbadisa da lipidebis 

Tavisufali radikalebis, makrofaguli 
anTebiTi citokinebis (IL-1ά, IL-6, IL-8, TNF- ά) 
produqciis zrda. gamotanilia daskvna 
makrofagebis dominanturi rolis Sesa-
xeb menopauzuri asakis qalebSi naRvl-
kenWovani daavadebis dros anTebiTi 
procesis ganviTarebis Sedegad.

THE EPR STUDY OF NITRIC OXIDE IN PLACENTA DURING PREECLAMPSIA

Tortladze M., Kintraia N., Sanikidze T.

Tbilisi 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 μm). 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) 

(N2O3, ONOO−, NO2
−, NO3

−, and others). These RNS 
can induce protein nitration, donate an NO moiety 
(NO•) 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 
(Tbilisi, 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 
РЭ1307 (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 -1960C. In order to determine free Nitric 
Oxide (NO) content spin-trap Diethil-ditiocarbomate 
(DETC, Sigma) was used (DETC 500 mg + Fe2+-citrate 
(50 mg FeSO4+7H2O+37,5 mg Sodium Citrate). EPR 
signals of NO-Fe2+-(DETC)2 complexes in placenta were 
detected at liquid Nitrogen temperature and Microwave 
Power 20 mVt. For the detection of Lipoperoxil Radi-
cals (LOO.) spin-trap α-phenil-tert butilnitron (PBNm 
Sigma), (PBN 150 мМ/l + Tris-bufer 25мМ (pH=7,4)) 
was used. EPR spectra of LOO. were detectes at room 
temperature and Microwave Power 20 mVt.

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 Р-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). 

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 

Groups NO
g┴=2,01

LOO. HbNO
gc=2,01

FeSNO
g=2,03

FeS
g║=1,94

cytochrom
Р-450

g┴=2,25
Physiological pregnancy  14,0±0,9 2,0±0,8 - - 15,0±1,2 2,7±0,9
Pregnancy complicated 
with PE 

8,0±1,2
P12<0,001

9.5±1,2
P12<0,001 14,0±2,8 6,5±1,5 6,5±0,5

P12<0,001
6,8±0,7

P12<0,001

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 

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 Р-450 also participates in the hydroxylation 
of steroids in 11-β-position. Cytochrome Р-450 is 
paramagnetic in oxidized (low spin) state. During the 
intensification of steroidogenezis EPR signal intensity 
of ferricytochtom Р-450 (g1=2,42, g2=2,25, g3=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 

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 Р-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 

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.

РЕЗЮМЕ

ЭПР ИССЛЕДОВАНИЕ СОДЕРЖАНИЯ 
ОКСИДА АЗОТА В ПЛАЦЕНТЕ ВО ВРЕМЯ 
ПРЕЭКЛАМПСИИ

Тортладзе М.Л., Кинтраия Н.П., 
Саникидзе Т.В.

тбилисский государственный медицинский уни-
верситет, грузия

Оксид азота (NO), вследствие взаимодействия с бел-
ками плаценты, с образованием S-нитрозотиолов, 
потенциирует функциональную активность пла-
центы. Однако механизм регуляторной активности 
оксида азота до конца не установлен. 

Целью исследования явилось определение нару-
шений метаболизма оксида азота в плаценте и их 
роли в патогенезе преэклампсии.

Обследованы 50 женщин с преэклампсией (основная 
группа) и 30 женщин с физиологической беременнос-
тью (контрольная группа). В группу преэклампсии 
были включены женщины, у которых в третьем 
триместре беременности выявлена артериальная 
гипертензия и сопутствующая протеинурия. 

Содержание NO в плаценте определяли методом 
электронного парамагнитного резонанса (ЭПР).

Установлено, что при преэклампсии в плаценте 
интенсивность ЭПР сигналов FeS-центров адре-
нодоксина уменьшилась на 60%, в то время как 
цитохрома Р-450 увеличилась на 60% в сравнении 
с аналогичными показателями в контрольной груп-
пе. В спектре ЭПР плаценты зафиксированы также 
интенсивный сигнал липопероксида, значительное 
уменьшение содержания свободного оксида азота, 
резкое увеличение интенсивности ЭПР сигналов 
нитрозильных комплексов оксида азота с гемовым и 
негемовым железом. По заключению авторов статьи, 
полученные данные свидетельствуют о нитрозили-
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ровании белков цепи электронного транспорта мито-
хондрий при преэклампсии, способствуя нарушению 
энерго-генеза и стероидогенеза в плаценте. Вынесен 
вывод, согласно которому оксид азота играет весьма 
значимую роль в регуляции метаболизма плаценты 
при преэклампсии.

reziume

placentaSi azotis Jangis Semcvelobis  
kvleva eleqtronuli paramagnituri re-
zonansis meTodiT preeklamfsiis dros

m. TorTlaZe, n kintraia, T. sanikiZe

Tbilisis saxelmwifo samedicino uni-
versiteti, saqarTvelo

azotis Jangi (NO) placentaSi cilebis 
nitrozilirebis meSveobiT monawileobs 
placentis metabolizmis regulaciaSi. 
sadReisod NO-s placentis metabolizmis 
regulaciis meqanizmi jer kidev srulyo-
filad dadgenili ar aris. kvleva Catar-
da 50 preeklamfsiiT garTulebul da 30 

fiziologiur orsulebze. preeklamfsia 
dadginda orsulobis mesame trimestrSi. 
azotis oqsidis Semcveloba placentaSi 
isazRvreboda eleqtronuli paramagni-
turi rezonansis (epr) meTodiT.

dadginda, rom preeklamfsiiT garTule-
bul orsulobis dros placentaSi ad-
renodoqsinis FeS centrebis epr-signalis 
intensioba 60%-iT mcirdeba, xolo cito-
qrom P-450-s - 60%-iT izrdeba, fiziolo-
giuri orsulebisaTvis damaxasiaTebel 
analogiur maCvenebelTan SedarebiT; 
gamovlinda, agreTve, lipoperoqsidebis 
intensiuri epr-signali, azotis hemur 
da arahemur rkinasTan kompleqsebis epr-
signalis mkveTri mateba da Tavisufali 
NO-s mniSvnelovani Semcireba. miRebuli 
monacemebi miuTiTeben mitoqondriuli 
cilebis nitrirebaze, rac ganapirobebs 
placentaSi energogenezisa da steroido-
genezis darRvevas. yovelive zemoaRniSnu-
li uflebas gvaZlevs davaskvnaT, rom NO 
mniSvnelovan rols asrulebs placentis  
metabolizmis regulaciaSi.

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 

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 
<104). 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 370 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 (10-1; 10-2). 

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 ≥104 (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). 

64 %- high titer of Ureaplasma, or ≥104; 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 (≥104) 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). 

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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51%- high titer of Ureaplasma or ≥104; 33%- unin-
fected;
13% - High titer of Mycoplasma, or ≥104; 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. 

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

РЕЗЮМЕ

РАСПРОСТРАНЕНИЕ MYCOPLASMA HOMINIS И UREAPLASMA UREALITICUM 
СРЕДИ БЕРЕМЕННЫХ И ЖЕНЩИН С РЕПРОДУКТИВНЫМИ ПРОБЛЕМАМИ 

Ахвледиани Л.Т.

государственный университет им. Ш. руставели, факультет биологии, Батуми, грузия

Обследовано 100 женщин с репродуктивными 
проблемами и 96 беременных. Результаты иссле-
дования показали, что 64% женщин с репродук-
тивными проблемами и 60% беременных были 
инфицированы уреаплазмой с высоким титром 
(больше чем 1000 клеток в мл). Микоплазмоз как 
среди беременных, так и небеременных женщин 
выявлен примерно с одинаковой частотой: 12% у 

небеременных женщин с репродуктивными проб-
лемами, 16% - у беременных, что свидетельствует 
о широкой диссеминации выявленных микроорга-
низмов среди женской популяции Аджарии. 

Авторы рекомендуют обследование женщин на 
инфицирование уреаплазмой и микоплазмой до 
планирования беременности.

reziume

Mycoplasma Hominis da Ureaplasma Urealiticum-is gavrceleba 
orsul da reproduqciuli problemebis mqone qalebSi

l. axvlediani

S. rusTavelis sax. saxelmwifo universiteti, 
biologiis faqulteti,  baTumi, saqarTveloш 

Seswavlilia 100 reproduqciuli prob-
lemebis mqone da 96 orsuli qali. kvle-

vis Sedegad reproduqciuli prolemebis 
mqone qalebis 64% da orsulebis 60%-Si 



 
GeorGian Medical news  
no 7-8 (208-209) 2012

© GMN 63 

gamovlinda Ureaplasma urealyticum maRali 
titri (1000 ujredi/ml-ze meti); Myco-
plasma hominis gamovlinda araorsuli re-
produqciuli prolemebis mqone qalebis 
12% da orsulebis 16%-Si.

avtorebis mier rekomendebulia gegmiuri 
orsulobis win gamokvlevebis Catareba 
mikoplazmoziTa da ureaplazmoziT in-
ficirebaze. 

STUDY OF SOME BIOGERONTOLOGICAL FACTORS ASSOCIATED 
WITH WOMEN LONGEVITY IN AJARA POPULATION

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

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. 

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).

Fig. 1. long-livers’ Marital rate 

12,7% 21%

66%

15-18 years
18-30 years
30-40 years
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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%.

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).

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). 

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 

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.

РЕЗЮМЕ

ИЗУЧЕНИЕ НЕКОТОРЫХ БИОГЕРОНТО-
ЛОГИЧЕСКИХ ФАКТОРОВ, АССОЦИИРО-
ВАННЫХ С ДОЛГОЛЕТИЕМ ЖЕНЩИН В 
АДЖАРИИ

Коридзе М.Л., Хухунаишвили Р.Г., Нагервад-
зе М.А., Зосидзе Н.Р., Коиава Т.Н., Парулава И.Г.

государственный университет им. Ш. руста-
вели, Батуми, грузия

С целью выявления биогеронтологических фак-
торов, которые ассоциированы с долголетием, 
в Аджарии исследовали 120 долгожительниц 
(старше 91 года). С помощью специального ге-
ронтологического анкетирования и на основе 
генеалогических исследований выявлено, что 
абсолютное большинство долгожительниц со-
стояли в длительном и счастливом браке; у боль-
шинства из них был постоянный партнер. Среди 
исследованных отмечены как очень ранние, так 
и поздние браки, однако преобладали женщины, 
вступившие в брак в репродуктивном возрасте (от 
18 до 30 лет). Согласно результатам исследования, 
многодетность не во всех случаях ассоциируется 
с долголетием. Установлена корреляция между 
поздними родами (старше 40 лет) и долголетием. 
Установлено, что крепким здоровьем и самой 
высокой продолжительностью жизни, выделяются 
женщины, которые рожают после 40 лет. 

reziume

qalTa dRegrZelobasTan asocirebuli 
biogerontologiuri faqtorebis kvleva 
aWaraSi

m. qoriZe, r. xuxunaiSvili, m. nagervaZe, 
n. zosiZe,  T. qoiava, i. farulava 

S. rusTavelis sax. saxelmwifo univer-
siteti, baTumi, saqarTveloш 

dRegrZelobasTan asocirebuli biogeron-
tologiuri faqtorebis gamovlenis miz-
niT Seswavlilia aWaraSi mcxovrebi 120 
dRegrZeli qali (91 welze meti asakis). 
specialuri gerontologiuri anketirebi-
sa da genealogiuri kvlevebis meSveobiT 
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gamovlinda, rom dRegrZel qalTa abso-
luturi umetesoba imyofeboda xangrZliv 
da bednier qorwinebaSi; umetesobas hyavda 
stabiluri partniori. dRegrZelTa Soris 
gamovlinda rogorc adreuli, aseve gviani 
qorwinebis SemTxvevebi. Tumca, maT Soris 
sWarbobdnen qalebi, romlebic daqorwind-
nen reproduqciuli simwifis asakSi (18-

dan 30 wlamde). mravalSvilianobasa da 
dRe-grZelobas Soris uSualo asociacia 
ar gamovlinda. aRiniSna korelacia nagvi-
aneb mSobiarobasa (40 wlis asakis zemoT) 
da dRegrZelobas Soris. gansakuTrebuli 
jamrTelobiTa da sicocxlis maRali 
xangrZlivobiT gamoirCevian qalebi, rom-
lebmac imSobiares 40 wlis Semdeg. 
 

NITRIC OXIDE DEPENDENT SKIN AGING MECHANISM 
IN POSTMENOPASAL WOMEN

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

Tbilisi 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. 

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 РЭ-1307 (Rassia). For the detection 
of free NO spin-trap natrium diethildithiocarbam-
ate (DETC) (Sigma) was used. EPR spectres of 
NO-Fe2+-(DETC)2 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

Parameter
Age

Reproductive Menopause
Estradiol (pg/ml) 0,52±0,034* 0,41±0,024

Lipid specter

LDL (mmol/L) 3,20±0,421* 4,11±0,214
HDL (mmol/L) 1,09±0,0311* 0,90±0,053

VLDL (mmol/L) 0,97±0,431 1,12±0,2
TG (mmol/L) 1,84±0,132* 2,13±0,125

Total Cholesterol (mmol/L) 3,28±0,251* 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

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 
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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 II 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 
II, 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. 
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SUMMARY

NITRIC OXIDE DEPENDENT SKIN AGING 
MECHANISM IN POSTMENOPASAL WOMEN

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

Tbilisi 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); II 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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Keywords: skin aging, premenopausal women, post-
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РЕЗЮМЕ

РОЛЬ ОКИСИ АЗОТА В МЕХАНИЗМЕ СТА-
РЕНИЯ КОЖИ У ЖЕНЩИН В ПОСТМЕНО-
ПАУЗАЛЬНОМ ВОЗРАСТЕ

Кацитадзе А.Г., Берианидзе К.М., Каладзе Х.З., 
Мчедлишвили Т.В., Саникидзе Т.В.

тбилисский государственный медицинский уни-
верситет, грузия

Целью исследования явилось установление NO-
зависимых механизмов старения кожи у женщин 
репродуктивного и постменопаузального возраста.

Обследование проводили 23 женщинам в возрасте 
от 40 до 50 лет. Обследованные подразделены на 
2 группы: I составили женщины репродуктивного 
возраста (n=10), II - в возрасте менопаузы (n=13). 
В группу менопаузы были включены женщины 
минимум с 12-месячной аменореей. Все пациенты 
подвергались стандартному обследованию; до-
полнительно исследовали содержание эстрадиола, 
липидов и свободного NO в крови. 

Kожа у обследованных женщин постменопаузаль-
ного возраста - бледная, с сероватым оттенком, в 
некоторых случаях выявлялась пигментация; вокруг 
глаз - малоэластичная. морщинистая. Изменения 
сопровождались умеренной гиперхолестеринемией, 
низким уровнем оксида азота и эстрадиола в крови 
в сравнении с женщинами репродуктивного воз-
раста. Уменьшение свободного NO в крови, по всей 
вероятности, было связано со снижением синтеза 
NO, а также с его окислительной деградацией в 
условиях окислительного стресса. В статье обсуж-
даются механизмы зависимости активности NO-
вазодилатационной системы от уровня холестерина 
и содержания эстрогенов в крови.

По заключению авторов, у женщин постменопау-
зального возраста низкий уровень эстрогенов в 
крови является основным фактором, определяю-
щим недостаточность NO-зависимого вазодиля-
тационного механизма и нарушения кровоснаб-
жения организма в целом, в том числе и кожи, 

что способствует возникновению окислительного 
стресса в коже и ее быстрому старению.

reziume

NO-s roli kanis daberebis meqanizmSi 
postmenopauzis asakis qalebSi

a. kacitaZe, Qq. berianiZe, x. kalaZe, 
T. mWedliSvili, T. sanikiZe

Tbilsis saxelmwifo samedicino unver-
siteti, saqarTvelo

kvlevis mizans warmoadgenda kanis da-
berebis NO-damokidebuli meqanizmebis 
dadgena reproduqculi da postmeno-
pauzis asakis qalebSi. 

kvleva Cautarda 40-dan 50 wlamde asakis 
23 qals. qalebi gayofili iyo or jgu-
fad: I  jgufi gaerTianda reproduqciuli 
asakis qalebi (n=10), II  jgufi - post-
menopauzis asakis (n=13). Ppostmenopauzis 
jgufSi CarTva xdeboda minimum 12-Tvi-
ani amenoreis arsebobisas. Ppacientebs 
CautardaT standartuli gamokvlevebi, 
damatebiT ki Seswavlilia Tavisufali 
NO-s, lipidebis da estradiolis Sem-
cveloba sisxlSi. 

dadginda, rom postmenopauzis asakis 
qalebis kani, rogorc wesi, fermkrTalia, 
dahkravs moruxo feri, zogierT SemTx-
vevaSi SeiniSneba pigmentacia; Tvalebis 
irgvliv kani naklebad elastiuri da 
danaoWebulia. sisxlSi gamovlinda zo-
mieri hiperqolesterinemia, Tavisufali 
NO-s da estradiolis done Semcirebu-
lia, reproduqciuli asakis qalebTan 
SedarebiT. savaraudoa, rom Tavisufali 
NO-s Semcvelobis Semcireba postmeno-
pauzis asakis qalebSi ganpirobebulia 
misi sinTezis intensivobis daqveiTebiT, 
an oqsidaciuri degradaciiT Jangvi-
Ti stresis pirobebSi. ganxilulia 
NO-damokidebuli vazodilataciuri 
sistemis aqtivoba da sisxlSi qoles-
terolisa da estradiolis Semcvelobas 
Soris korelacia.
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gamotanilia daskvna: estrogenebis 
dabali done sisxlSi warmoadgens 
ZiriTad faqtors, romelic gansaz-
Rvravs NO-damokidebuli vazodila-

taciuri meqanizmebisa da sisxlis 
mimoqcevis ukmarisobas organizmSi, 
kerZod ki -  postmenopauzis asakis 
qalebis kanSic.

THE ROLE OF ESTROGENS IN PATHOGENESIS 
OF AGE-RELATED ARTERIAL HIPERTENSION

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

Tbilisi 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.

Material and methods. 93 women with hypertension, 
who are referred to the Central Clinic of Tbilisi State 
Medical University (Georgia) during 2009-2011 were 
investigated. All patients are subjected to a standart 
diagnostic protocol. Women were divided into 2 
groups : I - 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 (O2
-) 

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 (O2

-) and peroxil 
radicals (LOO.) was measured by Electron Para-
magnic Resonance (EPR) method on the redio-
spectrometre РЭ-1307 (Rassia). For the detection 
of free NO spin-trap natrium Diethyldithiocarbamic 
acid (DETC) (Sigma) was used. EPR spectres of 
NO-Fe2+-(DETC)2 complexes are measured at the 
temperature of liquid nitrogen at microwave power 
20 mVt. Peroxil radicals (LOO.) was measured with 
spin-trap α-phenyl-tertbutilnitron (PBN) (SIGMA). 
Free oxygen radicals (O2) was measured with spin-
trap 5,5-dimethyl-I-pyrolin-IV-oxide (DMPO) 
(Sigma). Spin-trapped O2

-
 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. 

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. It 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 (O2

-) 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

LOO.

 (mg/ml)
O2

- 

(mg/ml)
Cat 
(units)

SOD 
(nmolNADPHmin
/1 mg peot.)

GR 
(nmolNADPHmin
/1 mg peot.)

NO 
(mg/ml)

Endothelin
(pg/ml)

Reproductive 0,36±
0,039

0,06±
0,016

12,08±
0,711

2,34±
0,471

9,03±
0,421

2,26±
0,112

5,4±
0,2

Menopause 0,63±
0,073*

0,26±
0,206*

18,02±
2,299*

3,02±
0,274

5,63±
0,387*

1,89±
0,050*

6,4±
0,5*

p<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 (r=-0,29, p=0,12).

Free radicals including oxygen (O2
-,.OH, H2O2) 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 

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., 
O2

-), 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 (O2

-) 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 

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.

Tbilisi state Medical University, Georgia

Several factors are contributing to menopausal hyper-
tensión; the role of estrogens in patogénesis of hyper-
tensión 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 Tbilisi 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 (O2

-), 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 сontent 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 
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mechanisms, might including inflammation.

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

РЕЗЮМЕ

РОЛЬ ЭСТРОГЕНОВ В ПАТОГЕНЕЗЕ АРТЕ-
РИАЛЬНОЙ ГИПЕРТЕНЗИИ У ЖЕНЩИН 
РАЗНОГО ВОЗРАСТА

Ратиани Л.Р., Хорава М.M., Дгебуадзе М.А., 
Жвания Н.Г., Саникидзе Т.В.

тбилисский государственный медицинский уни-
верситет, грузия

Роль эстрогенов в патогенезе гипертонии у женщин 
менопаузного возраста в современной научной лите-
ратуре широко представлена, однако этот вопрос по 
сей день дискутируется. Целью настоящего исследо-
вания явилось установление роли эстрогенов в пато-
генезе менопаузной артериальной гипертензии. 

Исследованы 93 женщины с артериальной ги-
пертензией, которые обратились в Центральную 
клинику Тбилисского государственного меди-
цинского университета в 2009-2011 гг. Женщины 
были подразделены на 2 группы: I группа - 43 
женщины репродуктивного возраста, II группа - 
50 женщин менопаузного возраста. Включение в 
группу постменопаузы происходило на основании 
как минимум 12-месячной аменореи. В каждой 
группе были исследованы содержание эстрадиола, 
реактивных соединений кислорода (O2

-) и липи-
дов (LOO.), содержание свободного оксида азота 
(NO) и эндотелина, активность антиоксидантных 
ферментов (супероксиддисмутаза - SOD, каталаза, 
глутатионредуктаза - GR) в крови. Исследования 
выявили увеличение содержания супероксид- и 
липопероксид-радикалов и эндотелина и умень-
шение свободного оксида азота в крови у женщин 
постменопаузного возраста. В то же время актив-
ность каталазы увеличилась на 50%, GR - умень-
шилась на 38%, а показатель SOD оставался в 
пределах, соответствующих значений у женщин 
в группе репродуктивного возраста. Обнаружена 
отрицательная корреляция между содержанием 
HbNO и эстрадиола в крови в группе репродук-
тивного возраста (r=-0,60, p=0.03); а у женщин 
менопаузного возраста зависимость между этими 

параметрами не установлена (r=-0,29, p=0,12). 
Сделано заключение, что у женщин репродук-
тивного возраста риск развития артериальной 
гипертензии возрастает в присутствии таких доба-
вочных риск-факторов, как окислительный стресс 
и/или недостаток эстрогенов, что способствует 
окислительной трансформации оксида азота в 
пероксинитрит или его усиленному включению в 
HbNO комплексы и снижению уровня NO в крови, 
а развитие гипертензии у женщин постменопауз-
ного возраста возможно посредством различных 
механизмов, включая воспаление. 

reziume

estrogenebis roli arteriuli hiper-
tenziis ganviTarebaSi sxvadasxva asakis 
qalebSi

l. ratiani,  m. xorava, m. dgebuaZe, n. Jvania, 
T. sanikiZe

Tbilisis saxelmwifo samedicino uni-
versiteti, Tbilisi, saqarTvelo
…
Tanamedrove literaturaSi estrogene-
bis roli menopauzis asakis qalebis 
arteriuli hipertenziis paTogenezSi 
detaluradaa aRwerili, Tumca es sakiTxi 
dRemde diskusiis sagania. winamdebare 
naSromis mizani iyo menopauzuri hiper-
tenziis ganviTarebaSi estrogenebis ro-
lis zogierTi aspeqtis dadgena. gamokv-
leulia 93 qali hipertenziiT, romelTac 
mimarTes Tbilisis saxelmwifo samedi-
cino universitetis centralur klinikas 
2009-2011 wlebSi. qalebi gayofil iqna 2 
jgufad: I  - reproduqciuli jgufi (43 
pacienti); II  - postmenopauzuri jgufi 
(50 pacienti). pacientebis postmenopauzur 
jgufSi CarTva xdeboda minimum 12-Tviani 
amenoreis safuZvelze. TiToeul jgufSi 
gamokvleuli iyo estradiolis, Jangbadis 
(O

2
-), lipidebis reaqtiuli naerTebis 

(LOO.), azotis Jangis (NO) Semcveloba 
da antioqsidanturi fermentebis (super-
oqsiddismutaza - SOD, katalazebi, glu-
tationreduqtaza - GR) aqtivoba sisxlSi. 
kvlevis Sedegad postmenopauzis asakis 
qalebis sisxlSi gamovlinda super-
oqsid- da lipoperoqsidradikalebis, 
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endoTelinis Semcvelobis mateba, Ta-
visufali azotis Jangis Semcvelobis 
Semcireba; katalazas aqtivobis mo-
mateba 50%, GR-s aqtivobis Semcireba 38%, 
xolo SOD-s aqtivoba ucvleli rCeboda 
reproduqtiuli asakis qalebisaTvis 
damaxasiaTebel parametrebTan SedarebiT. 
reproduqciuli asakis qalebSi gamov-
linda uaryofiTi korelacia sisxlSi 
HbNO-s da estradiolis Semcvelobebs 
Soris (r=-0,60, p=0.03), postmenopauzuri 
asakis qalebSi korelacia am 2 parametrs 
Soris ar dadginda (r=-0,29, p=0,12).

gakeTebulia daskvna, rom reproduqciuli 
asakis qalebSi arteriuli hipertenziis 
riski izrdeba iseTi damatebiTi faqtore-
bis Tanaobisas, rogoricaa oqsidaciuri 
stresi da/an estrogenebis ukmarisoba, 
rac xels uwyobs azotis Jangvis pe-
roqsinitritad transformacias, an mis 
gaZlierebul CarTvas HbNO-s kompleqseb-
Si da sisxlSi Tavisufali NO-s donis 
daqveiTebas. postmenopauzuri asakis 
qalebSi ki arteriuli hipertenzia vi-
Tardeba gansxvavebuli meqanizmebis meS-
veobiT, anTebiTi procesis CaTvliT. 
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