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 “Georgian Medical News” - ежемесячный научно-медицинский рецензируе-
мый журнал, в котором на русском, английском и немецком языках публикуются 
оригинальные научные статьи экспериментального, теоретического и практического 
характера в области медицины и биологии, статьи обзорного характера, рецензии; 
периодически печатается информация о проведенных научных мероприятиях, нов-
шествах медицины и здравоохранения.
 “Georgian Medical News” является совместным изданием с Международной 
Академией Наук, Образования, Иcкусств и Естествознания (IASEIA) США.
 “Georgian Medical News” включен в международную систему медицинской 
информации “MEDLINE”, которая является центральной электронной базой данных 
мировой медицинской научной литературы. Журнал хранится в фондах библиотеки 
конгресса США; входит в каталог Государственной Центральной научно-медицинской 
библиотеки Российской Федерации и Всемирные каталоги Ulrich’s International 
Periodicals Directory и Medical and Health Care Serials in Print. Индексированный 
в системе “MEDLINE” журнал “Georgian Medical News” отражён в базе данных 
SCOPUS голландского издательства “Elsevier” - на данный момент самой крупной 
реферативной БД. Статьи из журнала реферируются в реферативном журнале Все-
российского института научной и технической информации Российской академии 
наук (ВИНИТИ РАН) и хранятся в его базе данных по медицине.

 “Georgian Medical News” is a Georgian-Russian-English-German monthly journal 
and carries original scientific articles on medicine and biology, which are of experimental, 
theoretical and practical character. 
 “Georgian Medical News” is a joint publication of GMN Editorial Board and The 
International Academy of Sciences, Education, Industry and Arts (U.S.A.). 
 “Georgian Medical News” is included in the international system of medical infor-
mation “MEDLINE” which represents the central electronic database of the world medical 
scientific literature. The journal is stored in the funds of US national library. It is listed in 
the catalogue of The Central Scientific-Medical Public Library of Russian Federation and 
world-wide catalogues: “Ulrich’s International Periodicals Directory”  and “Medical and 
Health Care Serials in Print”. “MEDLINE”-sourced journal “Georgian Medical News” 
is available in Scopus – the largest abstract and citation database of research literature and 
quality web sources. Articles from the bulletin are under review of scientific and techno-
logical informative journal of the Russian Academy of Sciences.

 “Georgian Medical News” - fhbc yjdtksdbehb cfvtwybthj cfvtlbwbyj 
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jhbubyfkehb cfvtwybthj cnfnbt,b vtlbwbybcf lf ,bjkjubbc cathjib, 
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 “Georgian Medical News” ofhvjflutyc thsj,kbd ufvjwtvfc fii-bc 
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включая указатель литературы и резюме на английском, русском и грузинском языках.
 3. В статье должны быть освещены актуальность данного материала, методы и результаты 
исследования и их обсуждение.
 При представлении в печать научных экспериментальных работ авторы должны указывать 
вид и количество экспериментальных животных, применявшиеся методы обезболивания и 
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 4.  Таблицы необходимо представлять в печатной форме. Фотокопии не принимаются.  Все 
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тексте статьи. Таблицы и графики должны быть озаглавлены.
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изображении. Рисунки, чертежи и диаграммы следует озаглавить, пронумеровать и вставить в 
соответствующее место текста в tiff формате. 
 В подписях к микрофотографиям следует указывать степень увеличения через окуляр или 
объектив и метод окраски или импрегнации срезов.
 6. Фамилии отечественных авторов приводятся в статье обязательно вместе с инициалами, 
иностранных - в иностранной транскрипции; в скобках должен быть указан соответствующий 
номер автора по списку литературы.
 7. В конце каждой оригинальной статьи должен быть приложен библиографический 
указатель основных по данному вопросу работ, использованных автором. Следует указать 
порядковый номер, фамилию и инициалы автора, полное название статьи, журнала или книги, 
место и год издания, том и номер страницы.
 В алфавитном порядке указываются сначала отечественные, а затем иностранные авторы. 
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 8. Для получения права на публикацию статья должна иметь от руководителя работы или 
учреждения визу и сопроводительное отношение, написанныне или напечатанные на бланке и 
заверенные подписью и печатью.
 9. В конце статьи должны быть подписи всех авторов, полностью приведены их фамилии, 
имена и отчества, указаны служебный и домашний номера телефонов и адреса или иные 
координаты.  Количество авторов (соавторов) не должно превышать пяти человек.
 10. К статье должны быть приложены краткое (на полстраницы) резюме на английском,  
русском и грузинском языках (включающее следующие разделы: вступление, материал и методы, 
результаты и заключение) и список ключевых слов (key words).
 11. Редакция оставляет за собой право сокращать и исправлять статьи. Корректура авторам 
не высылается, вся работа и сверка проводится по авторскому оригиналу.
 12. Недопустимо направление в редакцию работ, представленных к печати в иных 
издательствах или опубликованных в других изданиях.

 При нарушении указанных правил статьи не рассматриваются.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

 1. Articles must be provided with a double copy, in English or Russian languages and typed or 
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, 
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to 
Georgian and Russian materials).
 With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.
 2. Size of the article, including index and resume in English, Russian and Georgian languages must 
be at least 6 pages and not exceed the limit of 15 pages of typed or computer-printed text.
 3. Submitted material must include a coverage of a topical subject, research methods, results, and review.
 Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.
 4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied 
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the 
articles. Tables and graphs must be headed.
 5. Photographs are required to be contrasted and must be submitted with doubles. Please number 
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and 
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or 
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.
 Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.
 In the subtitles for the microphotographs please indicate the ocular and objective lens magnification 
power, method of coloring or impregnation of the microscopic sections (preparations).
 6. Please indicate last names, first and middle initials of the native authors, present names and initials 
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding 
number under which the author is listed in the reference materials.
 7. Each original article must have in its closing a list of source materials used by the author, which 
must include only the basic works on the given issue, numbered in succession, with indication of the last 
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place 
and year of edition, volume and page numbers.
 List first the native authors, and then the foreign ones alphabetically. The index of foreign literature 
must be typed, computer-printed or legibly hand-written in Indian or black ink.
 8. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or 
typed on a special signed form, certified by a stamp or a seal.
 9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full 
names, office and home phone numbers and addresses or other non-office locations where the authors 
could be reached.  The number of the authors (co-authors) must not exceed the limit of 5 people.
 10. Articles must have a short (half page) abstract in English, Russian and Georgian (in-
cluding the following sections: introduction, material and methods, results and conclusions) and 
a list of key words.
 11. Editorial Staff reserves the rights to cut down in size and correct the articles.  Proof-
sheets are not sent out to the authors. The entire editorial and collation work is performed according 
to the author’s original text.
 12. Sending in the works that have already been assigned to the press by other Editorial Staffs or 
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned 
Requirements are not Assigned to be Reviewed.



avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT 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 
inglisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan 
teqstSi saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axl-
des disketi statiiT. 
 2. 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 TandarT-
viT, ucxourisa – ucxouri transkripciiT; kvadratul fCxilebSi unda miuTiToT 
avtoris Sesabamisi N literaturis siis mixedviT.
 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.
 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, romelTa raodenoba 
ar unda aRematebodes 5-s.
 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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Various endourological treatment options are 
available for ureteral calculi, including, ex-
tracorporeal shock wave lithotripsy (ESWL), 
percutaneous antegrade lithotripsy, laparoscopic 
ureterolithotomy and retrograde ureterolitho-
tripsy [3]. Endourological lithotripters exist that, 
in the urologic field, are pneumatic, ultrasonic, 
electrohydraulic, mechanical devices, as well as 
Ho/YAG laser [1]. Previous studies have report-
ed, more rapid, safer fragmentation of ureteral 
Stones, stone free rates of over 90% and very low 
overall morbidity rates after a single endoscopic 
procedure for proximal, middle or distal ureteral 
stones by introducing several types of new gen-
eration lithotriptors, such as ultrasonic, pneumatic 
and laser lithotriptors [1,6]. Pneumatic lithotrip-
tors are popular among urologists and the most 
advocated instruments for treatment of patients 
with ureteral calculi. They are low cost, easy to 
setup and high success rate [15,16]. However, 
migration of proximal ureter stones is a limiting 
factor of this method. 

In this retrospective study, we used pneumatic 
lithotripsy, as this is currently the only available 
modality for lithotripsy in our hospital, to evalu-
ate the impact of stone size, location and impac-
tion on the efficacy of pneumolithotripsy.

Materials and methods. Data from a total of 
336 patients that had undergone ureteroscopic 
pneumolithotripsy for ureteric stones between 
August 2005 and June 2008 retrospectively were 
analyzed. The characteristics of these patients are 
summarized in Table I. Patients were separated 
into different groups with respect to stone local-
ization, size and impaction. Ureteral stone local-

ization was defined as proximal if the stone was 
located in a position between the ureteropelvic 
junction and the upper margin of the sacroiliac 
joint, midureteral from this level down to the 
lower margin of the sacroiliac joint, and distal 
below the sacroiliac joint. To determine stone 
location and size, intravenous urography was 
used and the stone diameter measured on plain 
film. An impacted stone is defined as a stone at-
tached to mucosa such that its localization has 
no change within two months and attachment to 
the edematous and hyperemic ureteral mucosa 
can be verified endoscopically. All ureteroreno-
scopic procedures were performed by pneumatic 
lithotripters (Elmed-Turkey) and rigid URS (9.5 
F Storz-Germany, 9.5 F instruments are not state 
of the art today but currently the only available 
modality for lithotripsy in our hospital) under 
general anesthesia. In the case of a narrow ure-
teral orifice, a 3-Fr ureter catheter was introduced 
through a working channel to facilitate insertion. 
Laboratory investigations included urinalysis, 
urinary culture, serum creatinine, and a coagu-
lation profile. Prophylactic antibiotics were rou-
tinely administered. The indications for stenting 
were ureteral edema secondary to an impacted 
calculus, iatrogenic trauma and residual stone 
burden. In evaluating treatment efficacy, a plain 
film of the kidney ureter bladder was performed 
on the first postoperative day. One month after the 
surgery intravenous urography was performed. 
Fragmentation of stones smaller than 4mm was 
defined as successful fragmentation. Data are 
shown as mean ± standard deviation. The Stu-
dent’s t-test and the χ2-test were used to assess 
statistical analysis and p<0.05 was accepted as 
significant.

НАУКА

INFLUENCE OF STONE SIZE, LOCATION AND IMPACTION ON THE SUCCESS 
OF URETEROSCOPIC PNEUMOLITHOTRIPSY

Ciftci H., Savas  M., Altunkol A., Yeni E., Verit A., Celepkolu B. 

department of Urology, school of Medicine, Harran University, sanliurfa, Turkey 
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Results and their discussion. Mean patient age 
was 42,63±15 (14-77) years. Mean stone size for 
all groups was 9.77±4 mm (5-20 mm). A total 
of 336 patients were treated with ureteroscopic 
pneumolithotripsy, 129 female and 207 male. 
The overall initial success rate of the procedure 
was 85.71%. The success rates of ureteroscopic 
pneumolithotripsy with respect to stone location 
were 76.54%, 85.48%, 90.74%, for stones in the 
proximal, middle and distal ureter, respectively. 
The location-specific rates distributed according 
to stone size (>10 mm) were 54%, 77%, 88%, 
respectively. Taking stone impaction into con-
sideration, the rates were 50%, 75.6%, 85.4%, 
respectively. In addition, 48 patients who were 
treated with ureteroscopic pneumolithotripsy 
Previous failure of ESWL, Stone clearance rate 
was 87, 5% (n=42). There was a statistically sig-
nificant difference between stone free rates with 
respect to the proximal ureter stone, increasing 
stone size (>10mm) and stone impaction (p<0.05) 
and a positive correlation with the operative 
complication rate. The highest stone free rate 
(90.7%) and lowest complication rates (3.9%) 
were achieved for stones in the distal ureter. Stone 
free rate decreased (88%, 77%, 54%) (p<0.05), 
while complication rate increased (3.9%, 4.8%, 
9.2%) (p<0.05) with increasing stone size in distal 
middle and proximal ureter locations. Impaction 
was observed in 82 patients and was significantly 

correlated with success rate in distal ureteric lo-
cations (p<0.05). Intraoperative complications, 
such as hematuria, mucosal tearing, ureteral 
perforation and migrated stones were seen in 
some cases. Nine patients with mucosal tearing 
or minimal ureteral perforation were treated with 
a double-J catheter insertion. Eight patients with 
stones that migrated to the upper urinary tract, 
two were successfully treated by ESWL later 
and four were administered repeated pneumatic 
lithotripter procedures. Gross hematuria were 
developed in eleven patients and disappeared 
postoperative first day. 

Postoperative complications such as urosepsis 
developed in one patient. Ureteral stenosis was 
seen in two patients: one stenosis developed 
2 month after ureterolithotripsy of a proximal 
ureteral stone and another was seen in a middle 
ureteral stone after 3 month. Two of these were 
treated with balloon dilatation. Fever were de-
veloped in sixteen patients(above 380c) Although 
most of the patients were discharged on the first 
day, some were hospitalized for several days 
because of complications. Mean hospitalization 
was 1,6 days. The overall complication rate was 
significantly higher in the proximal ureter with 
respect to impacted stones and increasing stone 
size then in the middle and distal ureters (p<0.05). 
We found that several factors could predict thera-

Table 1. Patient characteristics
Age (years) 42,63±15 (14-77)
Gender
Male 207
Female 129
Site of ureteral stones
Right 221
Left 115
Number of ureteral stone
Single 283
Multiple 53
Location of ureteral stone
Proximal 56
Mild 70
Distal 110
Mean stone size (mm) 9.77±4 (5-20 mm)
Previous failure of ESWL 48
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peutic outcomes for pneumolithotripsy, includ-
ing: the location of stones, maximal diameter of 

stones, number of stones and impacted stones. 
Results were summarized in Table 2. 

Table 2:Therapeutic outcome following a single ureteroscopic lithotripsy procedure
Calculus site Distal ureter Mid ureter Proximal ureter p

Success rate

for stone
location 90.7% (305/336) 85.48% (286/336) 76.54%(257) <0.05

for stone size 
(>10 mm) 88% (296/336) 77% (259/336) 54% (192) <0.05

for stone
impaction 85.4% (285/336) 75.6% (255/336) 85.4 %(285) <0.05

Intraoperative and post operative complications
Minimal ureteral perforation 2.67% (9)
Stones migrated 2.38% (8)
Gross hematuria 3.27% (11)
Urosepsis 0.29% (1)
Ureteral stenosis 0.59% (2)
Fever (above 380c) 4.76% (16)

Endoscopic management of ureteral calculi is 
one of the most important therapies when ureteral 
calculi that fails with conservative measures [8]. 
Safer and more rapid fragmentation of ureteral 
stones has been achieved with very high success 
rates by introducing several types of new genera-
tion lithotriptors, such as ultrasonic, pneumatic 
and laser lithotriptors [1]. However, which is the 
best type of lithotripsy for ureteral stones remains 
controversial. For example, Kupeli et al. [9] re-
ported that there were no significant differences 
in therapeutic outcomes among electrohydraulic, 
ultrasonic and pneumatic lithotripsies. In some 
studies, stone free rates were well above 90% 
and morbidity was low after a single endoscopic 
procedure for proximal, middle or distal ureteral 
stones treated ureteroscopically with a variety of 
ureteroscopes and electrohydraulic or laser litho-
triptors [4,13]. We used pneumatic lithotripsy 
as this is currently the only available modal-
ity for lithotripsy in our hospital. In addition to 
their efficacy at fragmenting calculi, pneumatic 
lithotriptors have a number of properties that 
make them superior to other types. Notably, they 
require low cost equipment, do not have dispos-
able supply requirements, and utilize probes 
with a very long life span [11]. In our study the 

overall stone free rate was 85.71% and increased 
to 90.74% when only distal ureteral stones were 
considered. Toshifum et al. [10] reported an 
overall stone-free rate of 87.8%. Our success 
rates with ureteroscopic pneumolithotripsy were 
76.54% for proximal uretral stones and 90.74% 
for distal ureteral stones. These results agree with 
previous findings with concerning stone location 
[11,14]. Moreover, we found that stone free rates 
for proximal, middle, and distal calculi decreased 
(88%, 77%, 54%, respectively) and complication 
rates increased (3.9%, 4.8%, 9.2%, respectively) 
with increasing stone size (>10 mm). This result 
is consistent with results from several previous 
studies [5,10]. Patients with chronically im-
pacted stones show inflammation and edema of 
the ureteral wall and these changes may spread 
to the surrounding tissues. Moreover, histologi-
cal studies have revealed chronic inflammation, 
interstitial fibrosis and urothelial hypertrophy 
at the site of impacted stones. Due to the severe 
ureteral inflammation, impacted ureteral stones 
are the most difficult to treat. This results in an 
increased risk of ureteral injury by instruments 
during endoscopic procedure [2,7]. In our series 
the overall complication rate (perforation and 
strictures) was significantly higher when the 
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proximal ureter was affected with an impacted 
stone (3.6%) and the stone free success rate was 
50%. The success rate increased to 85.4% with 
impacted distal ureteral stones. Arturo et al. 
[14] reported an overall stone free rate of 92.9% 
which decreased (with an increasing complica-
tion rate) with impacted stones in the proximal 
ureter. They show that the treatment of proximal 
ureteral calculi carries an increased risk of per-
foration, in comparison to distal ureteral calculi. 
Moreover, ureteral perforation increases the risk 
of stricture formation. These results support our 
findings in this study. Four sources of energy 
for intracorporeal lithotripsy are now available: 
electrohydraulic, ultrasound, pneumatic and 
Holmium laser. Electrohydraulic and ultrasonic 
energy carry an increased risk of complications, 
such as ureteral perforation. Pneumatic energy 
is strong enough for fragmenting all types of 
stones and is cheaper than Holmium laser [14]. 
Proximal stone migration is the most significant 
disadvantage of pneumatic lithotripsy and has 
been reported in 2-17% of cases [12]. Accord-
ing to our study, six patients (1.7%) had mi-
grated stones (to the upper urinary tract). Two 
patients were successfully treated by ESWL 
later and four had a repeated course of pneu-
matic lithotripter treatment. In our experience 
proximal migration is related to the hardness of 
stones, severity of stone impaction, dilatation 
of proximal ureter and pressure of the irriga-
tion fluid. According to our opinion, limitation 
of the study nonexistence of the control group 
and stone composition.

In summary, the best modality for ureteral 
stone treatment remains a matter of debate. 
Our findings suggest that pneumatic lithotripter 
fragmentation could be safely and effectively 
performed for patients with ureteral stones. 
The best procedure to choose is dependent on 
several factors, besides stone size, impaction, 
number of Stone and location and we found 
that Ureterolithotripsy for proximal ureteral 
stones was associated with significantly higher 
intraoperative complications and retreatment 
rates in comparison to distal stones.
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SUMMARY 

INFLUENCE OF STONE SIZE, LOCATION 
AND IMPACTION ON THE SUCCESS 
OF URETEROSCOPIC PNEUMOLITHO-
TRIPSY

Ciftci H., Savas  M., Altunkol A., Yeni E., 
Verit A., Celepkolu B. 

department of Urology, school of Medicine, 
Harran University, sanliurfa, Turkey 

This study was conducted on 336 patients that 
had undergone ureteroscopic pneumolithotripsy 
for ureteric stones between August 2005 and 
June 2008. Patient data were analyzed with re-
spect to stone localization, size and impaction. 
All ureterorenoscopic procedures were per-
formed under general anesthesia using a 9.5F 
rigid ureteroscope. A plain film of the kidney 
ureter bladder was performed on the first post-
operative day and week 4 to evaluate treatment 
efficacy.  Patient age was 42, 63±15 (14-77) yr. 
Mean stone size for all groups was 9.77±4mm 
(5-20 mm). A total of 336 patients were treated 
with ureteroscopic pneumolithotripsy, 129 fe-
male and 207 male. The overall initial success 
rate was 85.71 %. The success rate of uretero-
scopic pneumolithotripsy, proximal, middle and 
distal ureter, for Stone location, 76.54%, 85.48 

%, 90.74%, for Stone size (>10 mm) 54%, 77%, 
88 % and for Stone impaction; 50%, 75,6%, 
85,4% respectively.  There was a statistically 
significant difference between stone free rates 
with respect to the proximal ureter stone, in-
creasing stone size (>10 mm) and stone impac-
tion (p<0.05) and a positive correlation with the 
operative complication rate. 

It is concluded that it is possible to achieve high 
success and low complication rates in pneumo-
lithotripsy for distal ureteric stones. Nevertheless, 
the success rate decreases and complication rate in-
creases with stone locations close to the proximal 
ureter. Complication rate increases with increasing 
stone size and/or impacted ureteral stones.

Key words: ureteroscopy, pneumatic lithotripsy, 
ureteral calculi, location.

РЕЗЮМЕ

ВЛИЯНИЕ РАЗМЕРА КАМНЯ, ЕГО ЛО-
КАЛИЗАЦИИ И ЗАКУПОРКИ НА УСПЕХ 
УРЕТРОСКОПИЧЕСКОЙ ПНЕВМОЛИ-
ТОТРИПСИИ 

Чифтчи Х., Савас М. Алтынкол А., Йени Э., 
Верит А., Челепколы Б. 

университет Харран, школа медицины, от-
деление урологии, Санлиурфа, турция 

Целью исследования явилась оценка влия-
ния величины камня, места его локализации 
и закупорки на успех уретроскопической 
пневмолитотрипсии. Исследование было 
проведено на 336-и пациентах (129 женщин и 
207 мужчин), которым с августа 2005 по июнь 
2008 года была проведена уретроскопическая 
пневмолитотрипсия по поводу уратных кам-
ней. Полученные данные анализировались с 
точки зрения локализации камней, размера 
и закупорки. Все уретроскопические мани-
пуляции проводились под общей анестезией 
посредством ригидного уретроскопа 9.5F. Для 
оценки эффективности лечения делался сни-
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мок мочевого пузыря и уретры в первый по-
слеоперационный день и на четвёртые сутки. 
Возраст пациентов был 42,63±15 (14-77) лет. 
Средний размер камня для всех групп равнял-
ся 9.77±4 мм (5-20 мм). Всем пациентам прово-
дилась уретроскопическая пневмолитотрипсия. 
Положительные результаты отмечены в 85,71% 
случаев. Коэффициент успеха уретроскопиче-
ской пневмолитотрипсии при проксимальной, 
средней и дистальной уретре, в зависимости 
от локализации мочевого камня, составил соот-
ветственно 76.54%, 85.48% и 90.74%, при размере 
камня (>10 мм) – 54%, 77% и 88 % и при закупорке 
мочевым камнем – 50%, 75,6% и 85,4%. При лока-
лизации уратных камней в проксимальной части 
и их размере >10 мм, закупорка достигала более 
высокой статистически достоверной величины.

Делается вывод о том, что при наличии камней 
в области дистальной части посредством пнев-
молитотрипсии можно достичь положительного 
исхода с низким числом осложнений. При лока-
лизации камней ближе к области проксимальной 
части коэффициент успеха снижается, а случаи 
осложнений увеличиваются. Коэффициент 
осложнения увеличивается при наличии камней 
большого размера и при закупорке.

rezuime

kenWis zomis, misi lokalizaciisa 
da dacobis gavlena ureTroskopuri 
pnevmoliTotrifsiis Sedegebze

x. CiftCi, m. savas,  a. altinkol,  
e. ieni, a. verit,  b. Celepkoli

xaranis universiteti, medicinis skola, 
urologiis ganyofileba, sanliurfa, 
TurqeTi

kvlevis mizans Seadgenda kenWis zomis, 
misi adgilmdebareobisa da dacobis 
gavlenis Sefaseba ureTroskopuri 
pnevmoliTotrifsiis warmatebaze.
kvleva Catarda 336 pacientze (129 
qali, 207  mamakaci), romelTac 2005 

wlis agvistodan 2008 wlis ivnisamde 
CeutardaT ureTroskopuri pnevmoli-
Totrifsia saSarde organoebis ken-
Webis gamo.

miRebuli Sedegebi gaanalizebulia ken-
Webis lokalizaciis, zomisa da dacobis 
TvalsazrisiT. yvela ureTroskopuri 
manipulacia Catarebulia zogadi anes-
TeziiT rigiduli 9.5 F ureTroskopis 
saSualebiT. mkurnalobis efeqtur-
obis SefasebisaTvis Catarda saSarde 
buStisa da ureTris rentgenografia 
operaciis Semdeg pirvel da meoTxe 
dReebSi. avadmyofebis asaki Seadgenda 
42,63±15 (14-77) wels. kenWebis saSualo 
zoma pacientTa TiToeuli jgufisaT-
vis - 9.77±4 mm (5-20 mm). yvela pacients 
utardeboda ureTroskopuri pnev-
moliTotrifsia. dadebiTi Sedegebi 
aRiniSna SemTxvevaTa 85, 71%-Si.

proqsimaluri, saSualo da distaluri 
ureTris dros, kenWis lokalizaciidan 
gamomdinare, ureTroskopuri pnevmoli-
Totrifsiis warmatebis koeficientma 
Sesabamisad Seadgina 76.54%, 85.48% da 
90.74%; roca kenWis zoma aRemateboda 
10 mm-s - 54%, 77% da 88%, xolo kenWiT 
dacobis SemTxvevebSi - 50%, 75.6% da 
85.4%. proqsimalur nawilSi saSarde 
organoebis kenWebis lokalizaciis 
dros, rodesac maTi zoma aRemateboda 
10 mm-s, dacoba aRwevda ufro maRal 
statistikurad sarwmuno sidides. 

Catarebuli kvlevis Sedegad keTdeba 
daskvna, rom distalur nawilSi kenWebis 
arsebobis SemTxvevaSi pnevmoliTotrif-
siis gamoyenebisas dadebiTi gamosavali 
miiRweva naklebi garTulebiT. proqsi-
malur nawilTan axlos kenWebis loka-
lizebis dros warmatebis koeficienti 
mcirdeba, xolo garTulebis SemTxvevebi 
izrdeba. garTulebaTa koeficienti ma-
tulobs didi zomis kenWebis arsebobisa 
da dacobis dros.

--



 
GeorGian Medical news  
no 6 (183) 2010

© GMN 13 

В последние годы в связи с тем, что эстетиче-
ские запросы пациентов неуклонно растут, все 
большее распространение в ортопедической 
стоматологии получает применение виниров. 
По данным некоторых авторов, для эстетиче-
ского стоматологического лечения в клиники 
обращаются около 50% взрослого населения 
Европы [1,5]. 

Эстетические свойства зубов могут нарушаться 
при их различных заболеваниях (флюороз, ги-
поплазия эмали, клиновидный дефект), а также 
при системных заболеваниях. Заболевания 
зубов могут быть вызваны влиянием вредных 
условий труда, заболеванием желудочно-
кишечного тракта, системы крови; приемом 
некоторых лекарственных средств, чая, кофе, 
пищевых красителей, которые изменяют цвет 
эмали зубов[6,7]; некоторыми исследователями 
описана взаимосвязь общего состояния органов 
и тканей полости рта, некоторых системных 
заболеваний и употребления лекарственных 
средств [5,8,9]. Установлена взаимосвязь куре-
ния и цвета эмали зубов [4,10]. Однако, по сей 
день не выявлены наиболее агрессивные риск-
факторы, вызывающие повреждение зубов и 
препятствующие успешному винированию.

Целью исследования явилось определение 
риск-факторов эстетических дефектов зубов 
и потребности в винировании.

Материал и методы: Работа выполнена на 
основе исследования 330-и пациентов в воз-
расте от 14 до 70 лет из общей популяции 
г. Тбилиси. Среди них в возрасте <20 лет было 
28 больных, 20-40 лет – 172, 41-60 лет - 108 и 
>60 – 22 пациента.

Исследование проводили ретроспективно, тип 
исследования - случай-контроль. В исследова-
ние были включены пациенты, поступившие в 
стоматологическую клинику проф. В. Маргве-
лашвили за 2005-2009 гг. Критериями исклю-
чения являлись: системные заболевания, диа-
бет, аутоиммунные заболевания, тяжелые фор-
мы пародонтоза, вызванные соматическими 
заболеваниями. Для исследования пациентов 
нами была составлена анкета предполагаемых 
риск-факторов. Изучались следующие факто-
ры: социально-биологическиe (возраст, пол), 
производственно-профессиональные, вред-
ные привычки, фоновые и сопутствующие 
болезни, патология зубов и полости рта, очаги 
фокальной инфекции, прикус, тип и характер 
питания, осложнения после предыдущих ви-
ниров и т.д. (всего 66 факторов). 

Статистическая обработка данных включала 
подсчет средних арифметических величин 
(М), стандартного отклонения средних ариф-
метических Std. Достоверные различия пока-
зателей между группами для количественных 
показателей рассчитывались по F критерию. 
Рассчитывались относительный шанс (OR) и 
95%CI [2].

Анализ проводили с применением пакета 
статистических программ SPSS 11.5.

Результаты и их обсуждение. На первом 
этапе исследования нами определялась по-
требность в винировании среди исследуемого 
контингента. Эстетические дефекты выявле-
ны у 121-го исследуемого, из них мужчин - 71 
(59%) и женщин - 50 (41%).

ОПРЕДЕЛЕНИЕ ПОТРЕБНОСТИ В ВИНИРОВАНИИ, ОЦЕНКА 
ЭСТЕТИЧЕСКИХ ДЕФЕКТОВ ЗУБОВ И РАСПРОСТРАНЕННОСТИ 

ИХ РИСК-ФАКТОРОВ В ПОПУЛЯЦИИ г. ТБИЛИСИ

Иванишвили Р.Г., Маргвелашвили В.В., Каландадзе М.Н.

тбилисский государственный университет им. ив. джавахишвили; 
Стоматологическая клиника проф. в. Маргвелашвили, тбилиси, грузия 
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Сравнение исследуемых групп пациентов по 
риск-факторам эстетических дефектов показал, 
что значимыми оказались следующие группы 
факторов: возраст пациента, вредные привычки,  

питание, прикус, болезни полости рта, механи-
ческий фактор, осложнения после предыдущих 
виниров. Оценка факторов риска эстетических 
дефектов представлена в таблице.

таблица. Статистическая оценка факторов риска эстетических дефектов зубов

Критерии Факторы риска
Потребность в 
винировании

Без потреб-
ности в ви-
нировании F p

М StD М StD
возраст пациента <20 0,04 0,200 0,11 0,314 4,70 0,0309
вредные 
привычки курение 0,69 0,463 0,56 0,498 6,30 0,0126

сопутствующие 
болезни

патологии желудочно-
кишечного тракта 0,65 0,478 0,49 0,501 8,08 0,0047

очаги фокальной инфекции 0,24 0,429 0,00 0,069 60,18 0,0000
Механический фактор 0,26 0,443 0,14 0,347 8,19 0,0045
медикаментозное лечение 0,46 0,501 0,29 0,453 10,65 0,0012

питание

питание преимущественно 
углеводами 0,89 0,311 0,74 0,439 11,09 0,0010

частое употребление 
сладостей 0,83 0,380 0,72 0,451 4,98 0,0263

частое употребление кофе 0,67 0,472 0,54 0,500 5,69 0,0176

прикус
мезиальный 0,03 0,180 0,10 0,295 4,49 0,0348
дистальный 0,15 0,357 0,07 0,259 5,09 0,0247

кариес
компенсированный 0,21 0,412 0,39 0,489 11,27 0,0009
субкомпенсированный 
кариес 0,46 0,501 0,30 0,458 9,42 0,0023

болезни 
пародонта гингивит 0,45 0,500 0,34 0,475 4,31 0,0386
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На диаграмме представлена частота осложнений после предыдущих виниров в исследуемых 
группах. 
 

диаграмма. Частота осложнений после предыдущих виниров в исследуемых группах
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Среди осложнений высокой частотой отлича-
ются следующие факторы – изменение цвета 
пломбы и проявления патологической микро-
флоры, самой низкой – гингивит. 

На втором этапе исследования вычислили 
относительный шанс потребности в виниро-
вании - OR.

Установлено, что относительный шанс 
потребности в винировании определя-
ется следующими факторами: курение 
- OR=1.82 (95%CI=1.13-12.37); патологии 
желудочно-кишечного тракта - OR=1.94 
(95%CI=1.22-14.26); очаги фокальной ин-
фекции - OR=65.57 (95%CI=8.80-76.22); ме-
ханический фактор – OR=2.23 (95%CI=1.27-
58.95); медикаментозное лечение - OR=2.14 
(95%CI.34-24.56); питание преимуществен-
но углеводами - OR=2.89 (95%C=I.51-13.15); 
частое употребление сладостей - OR=1.87 
(95%CI=1.07-9.85); частое употребление 
кофе - OR=1.75 (95%CI=1.10-12.51); дисталь-
ный прикус - OR=2.26 (95%CI=1.09-18.68);  
субкомпенсированный кариес - OR=2.04 
(95%CI=1.28-23.48); гингивит - OR=1.62 
(95%CI=1.02-19.20).

Осложнениями после предыдущих виниров 
являются: частичное или полное отщепление 
пломба - OR=34.12,(95%CI7.98-52.11); изме-
нение цвета пломбы - OR=80.67,(95%CI19.15-
509.48); появление демаркационной линии 
- OR=95.23,(95%CI12.86-714.61); рекуррент-
ный кариес - OR=25.75,(95%CI=7.69-39.87); 
гингивит - OR=11.22,(95%CI=3.22-68.99); 
проявления патологической микрофлоры - 
OR=123.16,(95%CI=16.68-726.40).

Таким образом, в исследуемом нами кон-
тингенте потребность в винировании вы-
явлена у 121-го (36,7%) пациента. Наиболее 
высокий риск эстетических дефектов зубов 
обусловлен наличием очагов фокальной ин-
фекции, вредными привычками, питанием 
преимущественно углеводами, частым упо-
треблением сладостей и кофе, дистальным 

прикусом, болезнями полости рта, осложне-
ниями после предыдущих виниров.

Определение риск факторов обеспечит пре-
венцию эстетических дефектов зубов и 
своевременное выявление контингента ви-
нирования.
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SUMMARY

ASSESSMENT PREVALENCE AND RISK 
FACTORS OF AESTHETIC DEFECTS 
DENS AND NEED VENEERS IN A POPULA-
TION GEORGIA

Ivanishvili R., Margvelashvili V.,Kalandadze M.

Iv. Javakhishvili Tbilisi State University; Margve-
lashvili dental clinic, Tbilisi, Georgia

Purpose: definition risk - factors of aesthetic 
defects of dens and need veneers.

The work is fulfilled on the basis of research 330 
persons age from 14 till 70 years from a common 
population of Tbilisi

Phylum of research - case - control of Criterion 
of incorporation: the patients entered clinic per 
2005-2009, Criterion of exception: general dis-
eases, Diabetes, autoimmune diseases, serious 
forms parodontosis, called by somatopathies 

Statistical Analysis spent with the help of the 
package of statistical programs SPSS 11.5

Is placed, that the relative chance of need 
veneers is defined by the following fac-
tors: smoking - OR=1.82 (95%CI=1.13-
12.37); pathologies gastrointestinal of a path 
- OR=1.94 (95%CI=1.22-14.26); the locuses 
of a focal infection contamination - OR=65.57 
(95%CI=8.80-76.22); the mechanical factor 
- OR=2.23 (95%CI=1.27-58.95); medicamen-
tal treatment - OR=2.14 (95%CI1.34-24.56); 
feeding mainly by carbohydrates - OR=2.89 
(95%C=I.51-13.15); the often use sweet - 
OR=1.87 (95%CI=1.07-9.85); often use of 
coffee OR=1.75 (95%CI=1.10-12.51); distal 
an occlusion - OR =2.26 (95%CI=1.09-
18.68); - subcompensated caries - OR=2.04 
(95%CI1.28-23.48); a ulitis - OR=1.62 
(95%CI1.02-19.20); complications after previ-
ous veneer: particulate or complete chip of a 
seal - OR=34.12 (95%CI7.98-52.11); discolor-

ation a seal - OR=80.67 (95%CI19.15-509.48); 
appearance line of demarcation - OR=95.23 
(95%CI12.86-714.61); recurrent a caries 
- OR=25.75 (95%CI=7.69-39.87); Ulitis - 
OR=11.22 (95%CI=3.22-68.99); exhibitings 
of a pathological microflora - OR=123.16 
(95%CI=16.68-726.40).

Key words: prevalence, risk factors, aesthetic 
defects, veneers.

РЕЗЮМЕ

ОПРЕДЕЛЕНИЕ ПОТРЕБНОСТИ В 
ВИНИРОВАНИИ, ОЦЕНКА ЭСТЕТИЧЕ-
СКИХ ДЕФЕКТОВ ЗУБОВ И РАСПРО-
СТРАНЕННОСТИ ИХ РИСК-ФАКТОРОВ 
В ПОПУЛЯЦИИ г. ТБИЛИСИ

Иванишвили Р.Г., Маргвелашвили В.В., 
Каландадзе М.Н.

тбилисский государственный университет им. 
ив. джавахишвили; Стоматологическая клини-
ка проф. в. Маргвелашвили, тбилиси, грузия 

Целью исследования явилось установление 
риск - факторов эстетических дефектов зубов 
и потребности в винироварнии в популяции 
г. Тбилиси.

Исследованы 330 лиц в возрасте от 14 до 70 
лет из общей популяции г. Тбилиси, тип ис-
следования - случай-контроль. В исследование 
были включены пациенты, поступившие в 
стоматологическую клинику проф. В. Марг-
велашвили за 2005-2009 гг. Критериями ис-
ключения являлись: системные заболевания, 
диабет, аутоиммунные заболевания, тяжелые 
формы пародонтоза, вызванные соматически-
ми заболеваниями. 

Статистический анализ проводили посред-
ством пакета программ SPSS 11.5.

Установлено, что относительный шанс 
потребности в винировании (OR) опреде-
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ляют следующие факторы: курение - 
OR=1.82 (95%CI=1.13-12.37); патологии 
желудочно-кишеного тракта - OR=1.94 
(95%CI=1.22-14.26); очаги фокальной ин-
фекции - OR=65.57 (95%CI=8.80-76.22); Ме-
ханический фактор – OR=2.23 (95%CI=1.27-
58.95); медикаментозное лечение - OR=2.14 
(95%CI1.34-24.56); питание преимуществен-
но углеводами - OR=2.89 (95%C=I.51-13.15); 
частое употребление сладостей - OR=1.87 
(95%CI=1.07-9.85); частое употребление 
кофе OR=1.75 (95%CI=1.10-12.51); дис-
тальный прикус - OR=2.26 (95%CI=1.09-
18.68); - субкомпенсированный кариес 
- OR=2.04 (95%CI1.28-23.48); гингивит 
- OR=1.62 (95%CI1.02-19.20); частичное 
или полное отщепление пломбы - OR=34.12 
(95%CI7.98-52.11); изменение цвета плом-
бы - OR=80.67 (95%CI19.15-509.48); появ-
ление демаркационной линии - OR=95.23 
(95%CI12.86-714.61); рекурентный кариес 
- OR=25.75 (95%CI=7.69-39.87); гингивит - 
OR=11.22 (95%CI=3.22-68.99); проявления 
патологической микрофлоры - OR=123.16 
(95%CI=16.68-726.40).

reziume

vinirebis saWiroebis gansazRvra,   
kbilebis esTetikuri defeqtebisa da 
maTi risk-faqtorebis gavrcelebis 
Sefaseba q. Tbilisis populaciaSi

r. ivaniSvili v. margvelaSvili, m. ka-
landaZe.

Tbilisis iv. javaxiSvilis sax. uni-
versiteti; v. margvelaSvilis stoma-
tologiuri klinika, Tbilisi, saqarT-
velo

kvlevis mizans warmoadgenda vini-
rebis saWiroebisa da kbilis esTe-

tikuri defeqtebis gavrcelebisa da 
risk-faqtorebis Sefaseba.

naSromi Sesrulebulia 14-dan 70 
wlis asakis pacientebis piris Rrus 
mdgomareobis Seswavlis safuZvelze 
q. Tbilisis saerTo mosaxleobidan. 
kvlevis tipi – SemTxveva-kontroli. 
gamoricxvis kriteriumebi: sistemuri 
da autoimunuri daavadebebi, diabeti, 
somaturi daavadebebiT gamowveuli 
mZime formis parodontozi. analizi 
Catarda statistikuri programebis 
paketis SPSS 11.5-is gamoyenebiT.

dadginda, rom vinirebis saWiroe-
bis fardobiT Sanss gansazRvraven 
Semdegi faqtorebi: sigaretis weva 
-  OR=1.82  (95%  CI=1.13-12 .37) ; kuW-
nawlavis traqtis paTologiebi 
-  OOR=1.94 (95%CI=1.22-14.26); foka-
luri infeqciis kerebi - OR=65.57 
(95%CI=8.80-76.22); meqanikuri faqtori 
– OR=2.23 (95%CI=1.27-58.95); wamlebis 
miReba -  OR =2.14 (95%CI=1.34-24.56); 
upiratesad naxSirwylovani kveba - 
OR=2.89(95%CI=I.51-13.15); tkbileulis 
xSiri miReba - OR=1.87 (95%CI=1.07-9.85); 
yavis xSiri miReba OR=1.75 (95%CI=1.10-
12.51); distaluri Tankbilva - OR=2.26 
(95%CI=1.09-18.68); -  subkompensire-
buli kariesi - OR=2.04 (95%CI=1.28-
23.48); gingiviti vinirebamde - OR=1.62 
(95%CI=1.02-19.20); bJenis nawilobrivi 
an pirdapiri atkeCva -  OR=34.12 
(95%CI=7.98-52.11); bJenis feris cvli-
leba - OR=80.67 (95% CI=19.15-509.48); 
demarkaciuli xazis gaCena - OR=95.23 
(95% CI=12.86-714.61); recidiuli kar-
iesi - OR=25.75 (95%CI=7.69-39.87); gin-
giviti - OR=11.22 (95%CI=3.22-68.99); pa-
Tologiuri mikrofloris gamovlena 
- OR=123.16,(95%CI=16.68-726.40).
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В настоящее время основной концепцией воз-
никновения наджелудочковых аритмий является 
представление о re-entry, что подтверждается 
данными многих клинических и электрофизио-
логических исследований [1-5].

За последние годы произошли существенные 
изменения в лечении больных с различными 
видами пароксизмальных наджелудочковых 
(суправентрикулярных) тахикардий, что, в 
основном, связано с разработкой и внедрением в 
клиническую практику закрытого способа кате-
терной аблации дополнительных (аномальных) 
путей проведения и атриовентрикулярного со-
единения [4-7]. Несмотря на вышеизложенное, 
одним из основных методов лечения больных 
с наджелудочковыми пароксизмальными тахи-
кардиями продолжает оставаться лекарственная 
терапия, которая подразумевает предупрежде-
ние приступов аритмии [6,8,9].

К наиболее распространенным видам надже-
лудочковой пароксизмальной тахикардии от-
носится пароксизмальная атриовентрикулярная 
узловая реципрокная тахикардия (ПАВУРТ). 
При ПАВУРТ импульс возбуждения циркулиру-
ет между двумя разными - функциональными и 
анатомическими путями. Быстрым путем этой 
аритмии является ретроградный пучок, а мед-
ленным – антеградный. 

После проведения импульса медленным путем 
по направлению Гиссового пучка желудочков, 
импульс проводится назад в предсердие бы-
стрым путем, что вызвано появлением узкого 
(40 м/сек) Р зубца во время или же непосред-
ственно после QRS комплекса (70 м/сек). В 
редких (5-10%) случаях импульс возбуждения 
проводится обратным направлением - быстро - 
антеградным путем, а ретроградно – медленным 

путем (атипичная АВУРТ) выявляется длинной 
RP тахикардией. Однако, в возникновении тахи-
кардии участвуют также и другие риентральные 
круги. Р зубцы, которые отрицательны в III и 
аVF – отведениях, расположены перед QRS 
комплексом. В редких случаях пучки риен-
тральной тахикардии представлены медленно 
проводящей тканью (т.н. медленно-медленный 
тип АВУРТ) и Р-зубцы фиксируются после QRS 
комплекса (интервал RP>70 м/сек).

За последние годы произошли разительные 
изменения в лечении больных с различными 
формами пароксизмальных наджелудочковых 
тахикардий (ПНЖТ), что связано с внедрени-
ем в клиническую практику метода катетерной 
аблации дополнительных путей проведения и 
атриовентрикулярного соединения [9,10].

Препаратами выбора для терминации и пре-
венции ПНЖТ при отсутствии выраженных 
признаков структурного повреждения мио-
карда являются антиаритмические препараты 
1с класса (пропафенон – пропанорм, «Промед 
CS» Прага, Чехия) [11-15].

Целью данного исследования явилось опреде-
ление эффективности действия пропафенона 
и его влияния на функциональное состояние 
сердца у больных пароксизмальными атрио-
вентрикулярными тахикардиями.

Материал и методы. Под наблюдением на-
ходились 42 больных - 28 мужчин и 14 жен-
щин. У 24-х из них была диагностирована 
артериальная гипертония мягкой формы, у 
18-и больных – вегетодистония нейроцирку-
ляторного типа. Приступы пароксизмальной 
тахикардии возникали начиная от 1-2-х раз в 
сутки до 1-го раза в 2 месяца.

ОЦЕНКА ЭФФЕКТИВНОСТИ ЛЕЧЕНИЯ БОЛЬНЫХ ПРОПАФЕНОНОМ 
ПРИ НАДЖЕЛУДОЧКОВЫХ АТРИОВЕНТРИКУЛЯРНЫХ ТАХИКАРДИЯХ

Чачуа Т.Б., Абуладзе Г.В., Небиеридзе М.И.

Медицинская академия им. П. Шотадзе; нии кардиологии грузии
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Для изучения электрофизиологических 
свойств сердца, провоцирования и диагно-
стики различных форм тахикардии, оценки 
противоаритмического эффекта пропафенона 
применяли чрезпищеводную электростимуля-
цию сердца (ЧПЭС). В контрольном периоде 
больных обследовали без применения кардио-
логических препаратов. 

После индуцирования приступа ПНЖТ реги-
стрировали ЭКГ, пищеводную электрограмму 
и определяли форму – вид атриовентрикуляр-
ной тахикардии. По данным ЧПЭС у 26-и боль-
ных была диагностирована пароксизмальная 
ортодромная реципрокная тахикардия (ПОРТ) 
с синдромом Вольфа- Паркинсона – Уайта. У 
16-и больных была выявлена ПАВУРТ.

Пропафенон назначали в течение 10-15-и 
дней, суточная доза препарата варьировала в 
пределах от 450 мг до 900 мг. После лечения 
проводилось повторное обследование ЧПЭС. 
Критерием эффективности превентивной те-
рапии считали терминацию спонтанных атак 
и невозможность провоцирования приступов 
аритмии после повторного электрофизиологи-
ческого исследования. В случаях антиаритми-
ческой эффективности лечение пропафеноном 
продолжалось в течение 3-х месяцев.

Нами проведено также эхокардиографи-
ческое исследование до и после лечения. 
Проанализированы следующие показатели: 
1. передний размер левого предсердия (ЛП), 
2. конечно-систолический (КСР) и конечно-
диастолический (КДР) размеры левого желу-
дочка и фракция выброса (ФВ).

Материал статистически обработан с приме-
нением t-критерия Стьюдента.

Результаты и их обсуждение. На фоне кур-
сового лечения (10-15 дней) у 32-х больных 
полностью прекратились атаки пароксизмаль-
ных приступов атриовентрикулярной тахи-
кардии и не провоцировались при повторной 
ЧПЭС. Профилактическая эффективность 
препарата отмечалась в 32-х (76,1%) случа-
ях. Эффективность пропафенона при ПОРТ 
и ПАВУРТ была почти одинакова (76,1% и 
76,4%, соответственно).

После проведения лечения пропафеноном 
отмечалось умеренное замедление атрио-
вентрикулярной проводимости (уменьшение 
интервала Р-Q, снижение точки Венкебаха), 
снижение времени восстановления функции 
синусового узла (ВВФСУ), а также его  корри-
гированной функции (КВВФСУ) (таблица 1).

таблица 1. результаты данных ЧПЭС на фоне лечения пропафеноном (М±m)
Показатель Исходные данные После приема пропафенона p

P-Q, мс 144,0±2,4 162,2±4,5 >0,001
ВВФСУ, мс 1079±26,1 1138±28,2 >0,05

КВВФСУ, мс 268,3±21,9 323±30,0 >0,02
Точка Венкебаха, ммp/мин. 178,4±4,6 168,42±4,2 >0,05

10-и больным потребовался длительный при-
ем пропафенона. Из них у 4-х отмечались 
побочные эффекты: брадикардия, замедление 
внутрижелудочковой проводимости, голово-
кружение.

Профилактическая эффективность пропафе-
нона, достигнутая при 10-дневном лечении, 
сохранялась у 22-х (84,6%) из 26-и больных 
ПАВУРТ и у 11-и (68,7%) из 16-и больных 
ПОРТ.

таблица 2. Эхокг показатели после 10-дневного лечения пропафеноном
Показатель Исходные данные После приема пропафенона

ЛП, см 2,9±0,1 2,9±0,1
КСР, см 2,9±0,1 2,8±0,1
КДР, см 4,3±0,1 4,3±0,1
ФВ, % 62,7±1,1 63,9±1,1
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Из таблицы 2 явствует, что существенных из-
менений в электрофизиологических показателях 
и данных функциональных состояний левого 
желудочка по сравнению с показателями не-
продолжительной терапии пропафеноном не 
отмечалось (таблица 2).

Лечение пропафеноном показало замедление АВ-
проводимости, снижение времени восстановления 
функции синусового узла в 7% случаев.

Таким образом, наши исследования под-
твердили, что пропафенон является высоко-
эффективным антиаритмическим средством 
превенции пароксизмальных атак атриовен-
трикулярной тахикардии (ПОРТ и ПАВУРТ). 
При этом у вышеуказанной категории боль-
ных он не оказывает отрицательного влияния 
на функциональное состояние миокарда.
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SUMMARY  

THE EFFICASY OF PROPAFENON IN THE 
CASE OF SUPRAVENTRICULAR ATRIO-
VENTRICULAR TACHYCARDIA 

Chachua T., Abuladze G., Nebieridze M.

P. Shotadze Medical Academy; Georgia Institute 
of cardiology

One of the main methods the treatment of patients 
with supraventricular paroxysmal tachycardia 
remains drug therapy, which involves the pre-
vention attacks of cardiac arrhythmias. Drugs 
of choice for termination and prevention of 
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paroxysmal supraventricular tachycardia in the 
absence of pronounced signs structural myocar-
dial damage is an antiarrhythmic with I c class 
(propafenon – propanorm). 

Efficasy of propafenon and its influence on the 
functional state of heart in patients with paroxys-
mal antrioventricular tachycardias was studied. 
It was found that propafenon is highly effective 
in preventing paroxysmal antrioventricular recip-
rocating tachycardia and atrioventricular nodal 
tachycardia. The drug has no negative effect on 
the functional state of heart.

Key words: supraventricular tachycardia, 
propafenon.

РЕЗЮМЕ

ОЦЕНКА ЭФФЕКТИВНОСТИ ЛЕЧЕНИЯ 
БОЛЬНЫХ ПРОПАФЕНОНОМ ПРИ НАД-
ЖЕЛУДОЧКОВЫХ АТРИОВЕНТРИКУ-
ЛЯРНЫХ ТАХИКАРДИЯХ

Чачуа Т.Б., Абуладзе Г.В., Небиеридзе М.И.

Медицинская академия им. П. Шотадзе; нии 
кардиологии грузии

Одним из основных методов лечения боль-
ных с наджелудочковыми пароксизмальными 
тахикардиями продолжает оставаться лекар-
ственная терапия, которая подразумевает 
предупреждение приступов аритмии. Препа-
ратами выбора для терминации и превенции 
пароксизмальных наджелудочковых тахикар-
дий, при отсутствии выраженных признаков 
структурного повреждения миокарда, явля-
ются антиаритмики 1С класса (пропафенон 
– пропанорм, «Промед CS» Прага, Чехия).

Изучена эффективность действия пропа-
фенона, его влияние на функциональное 
состояние сердца у больных пароксизмаль-
ными атриовентрикулярными тахикардиями. 
Установлено, что пропафенон является высо-
коэффективным средством профилактики па-

роксизмов атриовентрикулярной реципрокной 
узловой тахикардии и атриовентрикулярной 
тахикардии. Препарат не оказывает отри-
цательного влияния на функциональное со-
стояние сердца.

reziume

propafenonis mkurnalobis efeqtu-
robis Sefaseba parkuWzeda atrioven-
trikuluri taqikardiebis dros

T. CaCua, g. abulaZe, m. nebieriZe

p. SoTaZis sax. samedecino akademia, 
kardiologiis instituti, Tbilisi, 
saqarTvelo

parkuWzeda atrioventrikuluri 
taqikardiebis dros mkurnalo-
bis erT-erT ZiriTad meTods war-
moadgens medikamentozuri Terapia, 
romelic gulisxmobs ariTmiis Sete-
vaTa epizodebis Tavidan acilebas. 
paroqsizmuli parkuWzeda taqikar-
diebis terminaciisa da prevenciis 
misaRwevad miokardiumis gamoxatu-
li struqturuli dazianebis niSne-
bis gareSe, arCevis preparatebs war-
moadgenen IС klasis antiariTmuli 
preparatebi (propafenoni-propanormi, 
"promed CS", praRa, CexeTi).

Seswavlilia propafenonis moqmedebis 
efeqturoba, misi gavlena gulis fun-
qciur mdgomareobaze paroqsizmuli 
atrioventrikuluri taqikardiebiT 
daavadebulebSi.

dadgenilia, rom propafenoni maRalefeq-
turi saSualebaa paroqsizmuli atrio-
ventrikuluri reciprokuli kvanZovani 
taqikardiisa da atrioventrikuluri 
taqikardiiT daavadebul pacientebSi. 
aRsaniSnavia, rom preparati uaryofi-
Tad ar zemoqmedebs gulis funqciur 
mdgomareobaze.
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Сахарный диабет, как правило, вызывает рез-
кое снижение обменных процессов и иммун-
ной реактивности организма, и, как следствие, 
несомненно, возрастает риск инфекционных 
осложнений, в первую очередь при синдро-
ме диабетической стопы. Весьма частыми 
микробными агентами, колонизирующими 
кожные покровы больных сахарным диа-
бетом, как и инфицирующими их,  являются 
аэробные грамположительные кокки. При 
микробиологических исследованиях пораже-
ний нижних конечностей при синдроме диа-
бетической стопы без показаний к ампутации 
наиболее часто выделяются β-гемолитические 
стрептококки (групп А, В, С, G) и золотистые 
стафилококки [7,9,11]. У больных с длитель-
ным хроническим течением инфицированных 
язв стоп сравнительно часто выделяются 
энтеробактерии, анаэробы, синегнойная па-
лочка. Таким пациентам обычно проводится 
длительная антибиотикотерапия препаратами 
широкого спектра действия, что способствует 
инфицированию язв стопы полирезистент-
ными микроорганизмами и приводит к ухуд-
шению прогноза, а также крайне затрудняет 
подбор препаратов для лечения. Отмечается 
увеличение числа пациентов с инфекция-
ми нижних конечностей на фоне сахарного 
диабета, инфицированных метициллинорези-
стентными штаммами S. aureus (MRSA) [4]. 
При хроническом течении язв диабетической 
стопы, как правило, имеет место инфекция 
полимикробной этиологии; в таких случаях 
обычно выделяются одновременно несколько 
микроорганизмов. Микробные ассоциации, в 
основном, представлены грамположительны-
ми кокками, грамотрицательными бактериями, 

а иногда и анаэробами [1]. Данные современ-
ной литературы свидетельствуют о большом 
разбросе этиологической значимости отдель-
ных микробных агентов, инфицирующих язвы 
диабетической стопы [2,10,12].

Тревожным фактом является то, что в по-
следние годы отмечается постоянный рост 
резистентности выделяемых при разных 
патологиях этиологически значимых микро-
организмов к антимикробным препаратам, 
часто применяемым в клинической практи-
ке, причём частота резистентности может 
значительно различаться в разных странах 
и географических регионах, а также рас-
пространение и увеличение числа циркули-
рующих метициллинорезистентных штаммов 
золотистого стафилококка (MRSA) не только 
среди возбудителей нозокомиальных, но и 
внебольничных инфекций [3,6,8].

Исходя из вышесказанного, целью данного ис-
следования явилось изучение микробной струк-
туры этиологически значимых возбудителей 
инфекций стоп у больных сахарным диабетом 
и спектра их антибиотикорезистентности. 

Материал и методы. Исследование прово-
дилось среди больных сахарным диабетом 1 
и 2 типа с инфекцией нижних конечностей, 
наблюдавшихся в клинике сосудистой и не-
отложной  микрохирургии I клинической 
больницы г. Тбилиси в 2005-2009 гг.

Клинический материал забирали при помощи 
биопсии тканей из очага инфекции или игольной 
аспирации до назначения антибиотиков после 

МИКРОБИОЛОГИЧЕСКИЕ ИССЛЕДОВАНИЯ 
ПРИ ИНФЕКЦИЯХ ДИАБЕТИЧЕСКОЙ СТОПЫ

Чиквиладзе1 Д.П., Гачечиладзе1 Х.Э., Микеладзе1 М.Л., 
Метревели1 Д.А., Авазашвили2 Д.Н.

1тбилисский государственный медицинский университет, 
департамент микробиологии и иммунологии; 

2клиника сосудистой и неотложной микрохирургии I клинической больницы, тбилиси
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хирургической обработки раны с соблюдением 
всех правил асептики и антисептики. Забранный 
материал помещался в стерильные контейнеры 
с транспортной средой (Sterile Transport Swab 
“Amies”) и отправлялся в лабораторию.

Идентификация этиологически значимых 
возбудителей проводилась в соответствии 
со стандартными методиками, чувствитель-
ность выделенных чистых культур - методом 
серийных разведений в агаре в соответствии 
с рекомендациями Национального комитета 
по клиническим и лабораторным стандартам 
США [10].

Результаты и их обсуждение. В период 2005-
2009 гг. были обследованы 115 пациентов. 
Во всех случаях был подтверждён диагноз 
инфекции стопы на фоне сахарного диабета. 
В анамнезе пациентов были эпизоды госпита-
лизации по поводу инфекций в области стопы 
в течение предшествующего до последнего 
обращения в клинику года. Возраст больных, 
в среднем, равнялся 60-70 годам. Длитель-
ность заболевания сахарным диабетом - 12-13 
лет. Среди исследуемых, больных сахарным 
диабетом первого типа было 8,35%, второго 
типа - 91,65%. 

Всего было выделено 295 штаммов микро-

организмов, из них 274 (92,88%) - аэробных 
и 21 (7,12%) - анаэробных. В 9-и (7,82%) 
случаях потенциально этиологически значи-
мых микроорганизмов обнаружено не было. 
Микробные ассоциации аэробных видов были 
обнаружены в 62-х (58,49%) случаях, ассоциа-
ции аэробов с анаэробами - в 19-и (17,92%) 
случаях, несколько различных анаэробов - в 
2-х (1,89%) случаях. У 23-х (21,70%) больных 
была выделена монокультура.

Тут же следует отметить, что выделенные при 
инфекциях диабетической стопы анаэробы 
были в весьма малых количествах, которых, 
по-видимому, нельзя считать в данном случае 
этиологически значимыми.

В микробной структуре аэробных возбудите-
лей наиболее часто выделялись Staphylococcus 
aureus - 38,57% (113 штаммов), Pseudomonas 
aeruginosa - 29,35% (86 штаммов). В меньшем 
проценте случаев выделялись Streptococcus 
pyogenes - 12,62% (37 штаммов), E. hermannii - 
4,44% (13 штаммов), E. vulneris - 3,07% (9 штам-
мов), Proteus mirabilis - 9,22% (27 штаммов), 
Proteus penneri - 4,09% (12 штаммов), Citrobacter 
freundii - 3,75% (11 штаммов), Edwardsiella 
aerogenes - 2,73% (8 штаммов), Acinetobacter 
baumanii - 4,79% (14 штаммов) и Cedacae lapagei 
- 1,71% (5 штаммов) (диаграмма).
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Таким образом, ведущим грамположительным 
возбудителем является S.aureus, грамотрица-
тельным - P.aeruginosa.

Изучение чувствительности/резистентности 
к антибактериальным препаратам показало, 
что выделенные нами патогены, составившие 
микробный спектр при инфекциях нижних 
конечностей у больных сахарным диабетом, 
характеризуются весьма высоким уровнем 
резистентности к антибактериальным препа-
ратам разных групп. Так, среди S.aureus доля 
метициллинорезистентных штаммов состави-
ла 57,52% (65). К оксациллину резистентными 
были 65,48% (74), клиндамицину - 51,32% 
(58), ципрофлоксацину - 67,25% (76), имипе-
нему - 59,29% (67), цефтриаксону - 54,86% 
(62), кларитромицину - 56,65% (64) штаммов. 
Однако 95,57% (108 штаммов) S.aureus были 
чувствительны к ванкомицину.

Таким образом, выделенные нами штаммы 
S.aureus имели весьма высокую частоту ре-
зистентности к современным бета-лактамам, 
фторхинолонам, цефалоспоринам, линкоза-
мидам и макролидам.

Штаммы P.aeruginosa также характеризова-
лись высокой частотой резистентности ко 
всем изученным антибиотикам. Так, рези-
стентность штаммов P.aeruginosa к амика-
цину составляла - 61,62% (53), к имипене-
му - 46,51% (40), цефепиму - 52,32% (45). 
Что же касается представителей семейства 
Enterobacteriaceae - отмечена высокая частота 
резистентности к аминопенициллинам, цефа-
лоспоринам и фторхинолонам. Так, например, 
среди штаммов E.coli были резистентными 
к амоксациллину/клавуланату - 54,56% (12), 
к ципрофлоксацину - 59,09% (13), цефепи-
му - 40,90% (9) штаммов. Тут же следует 
отметить, что представители семейства  
Enterobacteriaceae сохраняли весьма высокую 
чувствительность к карбапенемам, к которым 
резистентных штаммов было обнаружено 
лишь в незначительном проценте случаев 
(≈ 4,04% - 4 штамма).

Таким образом, проведенное исследование 
согласуется с данными литературы о том, что 
наличие в анамнезе исследуемых больных 
указаний на предшествующую антибактери-
альную терапию в течение года, до последнего 
обращения в клинику по поводу инфекции 
области стопы подтверждает положение о 
высокой распространённости данной пато-
логии среди диабетиков и о высоком риске 
рецидива, что, в свою очередь, повышает 
уровень выявления у этой категории больных 
полирезистентных патогенов [2,5,12].

Успех антимикробной терапии в данном слу-
чае зависит от правильного выбора антибио-
тика, на основании своевременного выявления 
этиологии инфекции, установления его чув-
ствительности к антимикробному препарату 
с учётом фармакокинетических свойств.
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SUMMARY

MICROBIOLOGICAL INVESTIGATION 
OF DIABETIC FOOT INFECTIONS

Chikviladze1 D., Gachechiladze1 Kh., 
Mikeladze1 M., Metreveli1 D., Avazashvili2 D. 

1Tbilisi state Medical University, department 
of Microbiology and Immunology; 2Tbilisi First 
city Hospital, department of vascular and urgent 
microsurgery

The aim of the article was to determine the struc-
ture of infections agents in diabetic foot infec-
tions and their sensibility to antibiotics A total of 
295 microbial isolates were obtained from 115 
patients with confirmed diabetic foot infection, 
treated in 2005-2009 years. Of these aerobes 
were found in 92,88%, anaerobes - in 7,12%. 
Microbal associations, various aerbal bacteria 
were found in 58,49% of cases, associations of 

aerobes with anaerobes - in 17,92% of cases; 
from 21,70% of patients were isolated microbial 
monocultures. The most common gram posi-
tive infect in diabetic foot infection was S. aureus, 
gram negative - P. aeroginosa. Methicillinresistent 
S. aureus were - 57,52%. In 95,57% of cases S. au-
reus strains were sensitive to vancomicin. Strains 
of  P.aeruginosa were highly resistant to all inves-
tigated antibiotics. Enterobactericeae shown high 
sensitivity to karbopenemes (95,96%).

It is concluded, that success of antimicrobial 
therapy depends on correct choice of antibi-
otic, based on in time exposal of etiology of 
infection, determination of its sensitivity to 
antimicrobial remedy, considering of its phar-
macocinetical features.

Key words: diabetic foot infection, S. aureus, P. 
aeruginosa, antimicrobial resistance.

РЕЗЮМЕ

МИКРОБИОЛОГИЧЕСКИЕ ИССЛЕДО-
ВАНИЯ ПРИ ИНФЕКЦИЯХ ДИАБЕТИ-
ЧЕСКОЙ СТОПЫ

Чиквиладзе1 Д.П., Гачечиладзе1 Х.Э., 
Микеладзе1 М.Л., Метревели1 Д.А., Ава-
зашвили2 Д.Н.

1тбилисский государственный медицинский 
университет, департамент микробиологии 
и иммунологии; 2клиника сосудистой и неот-
ложной микрохирургии I клинической больни-
цы, тбилиси

В данной статье представлены результаты ис-
следования структуры возбудителей инфекций 
стопы при сахарном диабете и их чувствитель-
ности к антибиотикам. За период с 2005 по 
2009 гг. от 115-и пациентов с подтверждённой 
инфекцией диабетической стопы было выделе-
но 295 штаммов микроорганизмов, из которых 
аэробы составили 92,88%, анаэробы - 7,12%. 
Микробные ассоциации различных аэробных 
бактерий обнаруживались в 58,49% случаях, 
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ассоциации аэробов с анаэробами - в 17,92% 
случаях; у 21,70% пациентов была выделена 
монокультура. Ведущим грамположительным 
возбудителем инфекций диабетической стопы 
был S.aureus, грамотрицательным возбудите-
лем - P.aeruginosa. Метициллинорезистентных 
штаммов S.aureus было - 57,52%. Исследован-
ные штаммы S.aureus в 95,57% случаях были 
чувствительны к ванкомицину. Штаммы 
P.aeruginosa характеризовались высокой 
частотой резистентности практически ко 
всем изученным антибиотикам. Предста-
вители семейства Enterobacteriaceae сохра-
няли высокую чувствительность (95,96%) к 
карбапенемам.

Таким образом, успех антимикробной терапии 
зависит от правильного выбора антибиотика, 
на основании своевременного выявления этио-
логии инфекции, установления  чувствитель-
ности к антимикробному препарату с учётом 
его  фармакокинетических свойств.

reziume

diabeturi terfis infeqciebis mikro-
biologiuri gamokvlevebi

d. CikvilaZe1, x. gaCeCilaZe1,  m. miqelaZe1, 
d. metreveli1, d. avazaSvili2

1Tbilisis saxelmwifo samedicino 
universiteti, mikrobiologiis d a 
i m u n olo g i i s  d e p a r t a m e n t i ; 
2q .  Tbilisis I  klinikuri saavadmyo-
fos sisxlZarRvTa da gadaudebeli 
mikroqirurgiis klinika

statiaSi warmodgenilia kvlevis 
Sedegebi, romelic Cautarda Saqri-
ani diabetiT daavadebul pirebs, 
diabeturi terfis infeqciebis gamom-

wvevebis struqturisa da maTi an-
tibiotikomgrZnobelobis dadgenis 
mizniT. 2005-2009 w.w. diabeturi 
terfis infeqciis dadasturebuli 
diagnozis mqone 115 pacientis pa-
Tologiuri masalidan gamoyofil 
iqna 295 sxvadasxva mikrobuli Stami, 
romelTagan aerobebi Seadgendnen 
92,88%, anaerobebi _ 7,12%. sxvadasxva 
aerobuli baqteriebiT warmodgenili 
mikrobuli asociaciebi gamovlinda 
SemTxvevaTa 58,49%-Si, xolo aerobe-
bisa da anaerobebis asociaciebi _ 
17,92%-Si. pacientebis 21,70%-s gamoeyo 
monokultura.

diabeturi terfis infeqciebis wamy-
vani gramdadebiTi gamomwvevi iyo 
S.aureus, xolo gramuaryofiTebidan _ 
P.aeruginosa. S.aureus meticilinrezis-
tentuli Stamebis wili iyo _ 57,52%. 
S.aureus-is Seswavlili Stamebidan 
95,57% mgrZnobiare iyo vankomicinis 
mimarT.

P.aeruginosa-s Stamebi rezistentobis 
maRal dones avlendnen praqtikulad 
yvela Seswavlili antibiotikis mi-
marT. Enterobacteriaceae-s ojaxis warmo-
madgenlebi ki inarCunebdnen maRal 
mgrZnobelobas (95,96%) karbapenemebis 
mimarT.

amrigad, antimikrobuli Terapiis war-
mateba damokidebulia antibiotikis 
swor SerCevaze, romelic dafuZnebu-
lia infeqciis etiologiis droul 
gamovlenasa da gamoyofili mikrobu-
li agentis mgrZnobelobis dadgenaze 
antimikrobuli preparatis mimarT, 
SerCeuli preparatis farmakokineti-
kuri Tvisebebis gaTvaliswinebiT.
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The so-called “cholinergic theory of Alzheimer’s 
disease (AD)” was born in the 70’s and has 
received considerable empirical support from 
animal and human studies [3]. An important 
neuropathological feature that appears as an 
early marker of AD is a loss of cholinergic basal 
forebrain neurons that innervate the neocortex 
and hippocampus [2,10], structures essential 
to cognitive learning and memory [23]. Drug 
development for the treatment of AD has con-
sequently targeted the cholinergic system and 
produced novel compounds that increase acetyl-
choline (ACh) activity by inhibiting the enzyme 
that degrades ACh, acetylcholinesterase (AChE) 
[12,13], hence improving learning and memory 
function [15,21]. 

It was already suggested almost two decades 
ago that glutamate might be involved in the 
pathomechanism of neurodegenerative diseases, 
like Alzheimer’s disease [11]. The glutamate is 
a crucial mediator of physiological communica-
tion between neuronal cells, but under certain 
conditions activation of glutamate receptors kills 
neurones - a term called “excitotoxicity” [25]. It 
has been implied that excitotoxicity is involved 
in many types of acute and chronic CNS neurode-
generative disorders, and is connected with Ca2+ 
overload [5]. Emerging knowledge indicates that 
calcium homeostasis is not only critical for cell 
physiology and health, but also, when deregu-
lated, can lead to neurodegeneration via complex 
and diverse mechanisms involved in selective 
neuronal impairments and death [18]. It has been 
proposed that a chronic low-grade excitotoxic 
mechanism may underlie the neurodegenerative 
process in Alzheimer’s disease (AD), and this 
has kindled interest in the possibility that NMDA 
antagonists might arrest neurodegeneration and 
prevent cognitive deterioration in AD [9,17]. 

Memantine has become recognized in recent years 
as an NMDA antagonist that is well tolerated by 
humans at doses that putatively are neuroprotec-
tive against excitotoxic neurodegeneration [20] 
It has been described as an agent that has unique 
NMDA receptor binding kinetics that enable it to 
confer neuroprotective therapeutic benefits in the 
absence of neurotoxic or behavioral side effects 

[4,9]. As a result of its less pronounced voltage 
dependency, memantine is more effective than 
Mg2+ in blocking pathological activation of 
NMDA receptors. However, following strong 
synaptic activation, memantine, like Mg2+, 
can also leave the NMDA receptor channel. 
Compared to the body’s own NMDA antagonist 
magnesium, memantine is described as a “better 
magnesium” [17,24].

At high concentrations, memantine, like other 
NMDA receptor antagonists, can inhibit mecha-
nisms of synaptic plasticity that are believed 
to underlie learning and memory. In general, 
published and unpublished data indicate that at 
therapeutic doses (typically 20–30 mg/day), at 
steadystate (chronic treatment for several weeks), 
plasma levels of memantine are in a range of 
0.4-1 mmol/l [8,16,22]. In rats, this range of 
concentrations is achieved either by infusion of 
10-30 mg/kg/day (typically 20) using osmotic 
pumps, or after acute intraperitoneal injection of 
2.5-5.0 mg/kg as measured at peak (15-30 min) 
[7,8,19,14,26]. Thus, a maximal acute intraperi-
toneal dose of 5 mg/kg in rats can probably be 
considered to be of therapeutic relevance for its 
use in AD, taking the peak concentration (c.a. 30 
min) as the reference point. However, The previ-
ous studies have not allowed for the evaluation 
of the possible effects of this drug at therapeutic 
doses on different forms of memory. To address 
this question, we administered memantine to 

EFFECTS OF THE UNCOMPETITIVE NMDA RECEPTOR ANTAGONIST 
MEMANTINE ON RECOGNITION MEMORY IN RATS

Dashniani M., Burjanadze M., Beselia G., Chkhikvishvili N., Naneishvili T.

i. Beritashvili institute of Physiology, Tbilisi
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adult rats, using doses 2.5 or 5 mg/kg and evalu-
ated the effects of these doses on open field activ-
ity and recognition memory. 

Materials and methods. A total of 24 male 
outbred white rats weighing between 200 and 
250 gm at the beginning of the experiment were 
used in the present study. Each rat was handled 
for 5 min each day for 5 consecutive days. To test 
the effects of memantine on open field activity 
and recognition memory, rats were randomly as-
signed to receive an injection of saline (n=8) or 
memantine at an intraperitoneal dose of 2.5 or 
5 mg/kg (n=8-8 per dose). All rats were housed 
in polypropylene cages with wood-chip bedding 
(three rats per cage) for the duration of the experi-
ments and were maintained on a 12 h light/dark 
schedule. Behavioral testing were conducted during 
the light phase of the cycle. All animals were given 
access to food and water ad libitum. All experiments 
were approved by the Animal Care and Use Com-
mittee of the Institute and were in accordance with 
the principles of laboratory animal care.

Memantine (2,5 or 5 mg/kg; Sigma Chemical 
Co., St. Louis, MO) or saline was administered 

daily by intraperitoneal injection beginning on the 
day of behavioral testing and continuing 5 days. 

Memantine or saline was administered before 30-
minute period of behavioral testing procedures.

Exploration occurred in an open-field arena 
(65x65x75 cm) made of wood and illuminated 

by a 60 W light bulb mounted 1 m above the 

area. The floor of the arena was divided into 16 
equal square by white lines. The walls inside 
the arena were surrounded with a white cloth 
to a height of 1.5 m so that no external stimuli 
could be seen during the experiment. An over-
head camera and a video recorder were used 
to monitor and record the animal’s behavior 
for subsequent analysis. Dose-response stud-
ies were conducted to determine the effects of 
memantine on open field activity and recogni-
tion memory as described below. Rats were 
individually given five 3-min sessions, each of 
which was separated by 24-hour delay, during 

which subjects were returned to their home 
cage. In order to exclude the odor traces, after 
each session, the arena was cleaned with diluted 
mild detergent, and each object was substituted 
with a new one of same color, shape and size. 

In all sessions animals were gently placed in the 
center of the open field. During session 1 four dif-
ferent (by color, shape and size- 6-8 cm) objects 
(A,B,C,D) were simultaneously present in the 
open field. The rat was placed into the open field 
to familiarize it with the apparatus and to record 
the baseline level of locomotor activity and ob-
ject exploration; locomotor activity, assessed by 
counting the number of sectors crossed by each 
animal while moving in the open field, object 
exploration was evaluated by the time spent by 
the animal in contact with an object. A contact 
was defined as the subject’s snout was actually 
touching an object. Habituation of object explo-
ration was assessed by summing the duration of 
contacts with the four objects during Sessions 1, 
2, and 3 in each group and comparing these values 
between groups. For Session 4, the spatial loca-
tion of the object (B) was modified and a response 
to spatial change was assessed by comparing the 
time in contact with the objects belonging to each 
category (displaced and nondisplaced). In session 
5, one of the familiar nondisplaced object (C) was 
substituted with a new one (object E) at the same 
location. Response to the new object was assessed 
by comparing the time in contact with the objects 
belonging to each category (novel and familiar). 
Comparisons were carried out using a Wilcoxon-
Mann-Witney test. In all cases differences were 
considered statistically significant at p<0.05.

Results and their discussion. Figure 1 shows 
locomotor activity (measured by grid crossings) 
for sham and memantine treated groups. The re-
sults indicate that memantine treatment produced 
decreased locomotor activity and there was a sig-
nificant difference between saline and memantine 
treated groups (p<0,05). The decreased locomotor 
activity was especially observed during the ear-
lier sessions. There was a significant difference 
observed during the first session between groups 
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treated by different doses of memantine (p<0,05). 
The saline-treated rats generally decreased their 
level of activity across sessions, demonstrating 
habituation to the environment as they were 
exposed to the same or similar environment 
repeatedly. The 2,5 memantine group was sig-
nificantly different from the sham-operated rats 
by decreasing habituation to the same environ-
ment. The 5 mg/kg dose of memantine induced 
such gross decrease of locomotor activity that the 
assessment of the habituation to the environment 
could not be possible.

Fig. 1. Habituation of saline and memantine 
treated groups, measured by the decrease in 
locomotor activity across five (3-min) sessions. 
ordinate - the number of sectors crossed

Although the activity level measured by grid 
crossing reflects general habituation of the rats to 
the environment, it does not show that the habitu-
ation specifically occurred to the objects in the 
environment. The results of the objects explora-
tion indicate that the 5 mg/kg memantine group 
was significantly less active than the 2,5 mg/kg 
memantine and saline treated groups (fig 2). The 
decreased exploratory activity was especially 

observed during the earlier sessions. There were 
significant differences among the memantine 
groups in the exploratory activity to the objects 
for first session (p<0,05). The results also indicate 
that there were no significant differences among 
the groups in the habituation to the object as they 
were exposed repeatedly. Albeit the total time 
of object exploration in the 5 mg/kg memantine 
group was lower than that in the saline treated 
animals, they display a normal-like pattern of 
habituation. For all experimental groups total 
time in contact with the object decreased within 
Sessions 2 and 3, which indicates that habitua-
tion occurred. 

Fig. 2. Habituation of object exploration. Mean 
duration of contacts with the four objects during 
five (3-min) sessions in each group. Ordinate – 
mean exploration time (in sec)

To assess the different components of recogni-
tion memory were used novel object preference 
task, in which the rat’s exploration of a novel 
object is compared with that of a familiar ob-
ject and object location task, which tests the 
animal’s ability to detect the movement of a fa-
miliar object to a novel location. Figure 3 shows 
that the 2,5 mg/kg memantine and saline treated 
rats clearly reacted to the modification of the 
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configuration by exploring the displaced object 
more than nondisplaced ones. There were no 
significant differences among these groups 
(p>0,05). However, the 5 mg/kg memantine 

group failed to show significant discrimina-
tion between the displaced and nondisplaced 
objects. The 2,5mg/kg memantine treatment 
did not affect the detection of a novel object 
placed in familiar location. The saline as well 
as 2,5 mg/kg memantine treated rats reacted to 
the object novelty by exploring the new object 
more than familiar ones. There were no signifi-
cant differences among these groups (p>0,05). 

In contrast, the 5 mg/kg memantine rats failed 
to show significant discrimination between the 
novel and familiar objects.

Fig. 3. reactivity to spatial (iV day) and to non-
spatial (V day) change in each group.The histo-
grams represent comparative time spent explor-
ing the displaced (B) and nondisplaced (a,c,d) 
objects in iV day or exploring the substituted (e) 
object versus the nonsubstituted (a,B,d) objects 
in V day. Ordinate –duration of object exploration 
in 3-min session

The main results of our experiments are as fol-
lows: The memantine treatment produced a dose-
related suppression of total ambulations. There 
was no significant impairment in detecting spatial 
and object novelty in the 2,5 mg/kg memantine 
treated rats. However, the 5 mg/kg intraperitoneal 
dose of memantine disrupts both recognition 
memory and locomotor behaviors.
 

It has been shown in animal studies that 20 
but not 10 mg/kg memantine is effective in 
protecting the adult rat brain against excito-
toxic neurodegeneration [6]. Our evaluation 
of memantine reveals that at doses lower than 
are required for neuroprotection against exci-
totoxic injury disrupt memory. Both animal 
and human data support the interpretation that 
memantine does not produce intolerable side 
effects in human AD patients because it is being 
used at doses that are below the threshold for 
interacting with NMDA receptors. It has been 
found recently that memantine may interact 
more potently with cholinergic receptors than 
NMDA receptors [1]. This raises the possibility 
that the beneficial effects seen in AD patients 
may be attributable to the interaction of me-
mantine with other transmitter systems. This 
is of particular interest in the context of AD 
therapy and developing new drugs.
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SUMMARY

EFFECTS OF THE UNCOMPETITIVE NMDA RECEPTOR 
ANTAGONIST MEMANTINE ON RECOGNITION MEMORY IN RATS

Dashniani M., Burjanadze M., Beselia G., Chkhikvishvili N., Naneishvili T.

i. Beritashvili institute of Physiology, Tbilisi, Georgia

Memantine is an NMDA receptor antagonist 
that has been recently approved in EU for the 
treatment of moderate to severe Alzheimer’s 
disease. The previous studies have not allowed 

for the evaluation of the possible effects of this 
drug at therapeutic doses on different forms of 
memory. To address this question, we adminis-
tered memantine to adult rats, using doses 2.5 or 
5 mg/kg and evaluated the effects of these doses 
on open field activity and recognition memory. 

Memantine or saline was administered daily by 
intraperitoneal injection beginning on the day of 
behavioral testing and continuing 5 days. 

The main results of experiments are as fol-
lows: the memantine treatment produced a 

dose-related suppression of total ambulations. 
There was no significant impairment in detect-
ing spatial and object novelty in the 2,5 mg/kg 
memantine treated rats. However, the 5 mg/kg 
intraperitoneal dose of memantine disrupted 
both recognition memory and locomotor be-
haviors.

Our evaluation of memantine reveals that at 
doses lower than  are required for neuroprotection 
disrupt memory. This raises the possibility that 
the beneficial effects seen in AD patients may be 
attributable to the interaction of memantine with 
other transmitter systems.

Key words: memantine, recognition memory.

РЕЗЮМЕ

ЭФФЕКТЫ МЕМАНТИНА - НЕКОНКУРЕТНОГО АНТАГОНИСТА NMDA 
РЕЦЕПТОРА  НА ОПОЗНАВАТЕЛЬНУЮ ПАМЯТЬ КРЫС

Дашниани М.Г., Бурджанадзе М.А., Беселия Г.В., 
Чхиквишвили Н.Ц., Нанейшвили Т.Л.

институт физиологии им. и.С. Бериташвили, тбилиси, грузия

Мемантин является неконкурентным ан-
тагонистом NMDA рецептора (N-метил-D-
аспартат), который одобрен в Европе для 
лечения болезни Альцгеймера от средней до 
тяжелой степени. Предыдущие исследования 
не позволили оценить вероятный эффект те-
рапевтических доз препарата на различные 
формы памяти. С целью определения эффекта 
различных терапевтических доз мемантина 

(2,5 или 5 мг/кг) на опознавательную память 
и активность животных в условиях методики 
открытого поля, данный препарат вводили 
взрослым крысам интраперитонеально в те-
чение 5-и дней за 30 мин. до начала поведен-
ческих опытов. Установлено, что мемантин 
производит дозозависимое снижение локо-
моторной активности крыс в условиях от-
крытого поля. Введение 2,5 мг/кг мемантина 
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не влияет на способность детекции про-
странственной и предметной новизны, тогда 
как введение 5 мг/кг мемантина значительно 
ухудшает опознавательную память у крыс. 
На основе полученных результатов пред-

полагается, что терапевтический эффект, 
наблюдаемый у пациентов с заболеванием 
Альцгеймера, обусловлен взаимодействием 
мемантина с другими нейротрасмитерными 
системами.

reziume

NMDA receptoris arakonkurentuli antagonistis 
memantinis efeqtebi amocnobis mexsierebaze virTagvebSi

m. daSniani, m. burjanaZe, g. beselia, n. CxikviSvili, T. naneiSvili

i. beritaSvilis sax. fiziologiis instituti, Tbilisi, saqarTvelo

memantini aris NMDA receptoris 
antagonisti, romelic evropaSi aRi-
arebulia neirodegeneraciuli daa-
vadebis – alcheimeris samkurnalod. 
Ria velSi cxovelTa aqtiurobasa 
da amocnobis mexsierebaze meman-
tinis Terapiuli dozebis (2,5 an 
5 mg/kg) efeqtebis kvlevis mizniT, 
aRniSnuli preparati Segvyavda 
zrdasrul virTagvebSi qceviTi 
eqsperimentebis dawyebamde 30 wT-iT 
adre intraperitonialurad 5 dRis 
ganmavlobaSi. gamovlinda, rom meman-
tini doza-damokidebulad sarwmunod 

amcirebs cxovelTa lokomotorul 
aqtiurobas Ria velSi. memantinis 2,5 mg/kg 
doza ar iwvevs amocnobis mexsiere-
bis gauaresebas virTagvebSi. Tumca, 
5 mg/kg memantinis doza sarwmunod 
auaresebs amocnobis mexsierebas. Cveni 
monacemebis mixedviT, memantinis doza, 
romelic avlens Terapiul efeqts, 
auaresebs mexsierebas. SeiZleba viva-
raudoT, rom alcheimeris daavadebis 
mqone pacientebSi memantinis Tera-
piuli efeqtebi mis sxva neirotras-
miterul sistemebTan urTierTobas 
ukavSirdeba.
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Central noradrenergic (NE) neurons promote 
vigilance and arousal and mediate responses to 
stress. Moreover, it is well documented that NE 
innervation modulates the seizure susceptibility 
[14,15].The evidence obtained from depletion 
or lesion studies lead to the idea about anticon-
vulsant role of endogenous NE. Impairment of 
noradrenergic system using reserpine, 6-OHDA 
increases the susceptibility to amygdala and 
hippocampal kindling, and to different chemi-
cal seizures [4,10]. Furthermore, a damage of 
locus coeruleus (LC) neurons converts sporadic 
seizures induced by microinfusion of bicucul-
line into the anterior piriform cortex in rats into 
self-sustaining limbic status epilepticus [5]. 
This finding is supported by opposite findings 
after LC stimulation. LC activation suppresses 
pentylenetetrazol-induced seizures, as well as 
amygdala kindling, and the seizures induced by 
hippocampal penicillin administration [15]. NE also 
appears to be involved as an endogenous anticon-
vulsant in animal models of inherited epilepsy [10].
Recently, the importance of intact NE innervation 
has been demonstrated for the antiepileptic efficacy 
of vagal nerve stimulation, an approved treatment 
for patients with partial drug-resistant epilepsy often 
of limbic origin [9,13].

NE exerts its influence through the activation 
of three major types of receptors: α1-, α2- and β- 
adrenoreceptors (AR). Depending on the brain 
region, the activation of AR can result in either 
an increase or decrease of neuronal excitability as 
well as efficacy of synaptic transmission. Many 
years of studies how AR agonists and antagonists 
affect seizure susceptibility gathered contradic-
tory results. There are several reasons explain-
ing such conflict of data: AR specificity among 
animal species, strains, and the brain regions 
affected by seizure-inducing paradigms; the lack 
of agonist and antagonist specificity for the AR; 

the possible difference in mechanisms underlying 
seizures elicited by different treatments. There-
fore, further efforts to understand mechanisms 
underlying noradrenergic modulation of seizures 
are highly warranted.

Material and methods. Animal experiments have 
been approved by the Institutional Animal Use 
and Care Committee of the Beritashvili Institute of 
Physiology. In all experiments the rats were treated 
in accordance with the Declaration of Helsinki 
and the revised Guide for the care and Use of 
laboratory animals (NIH GUIDE, 25(28), 1996). 
All efforts have been made to minimize pain and 
suffering and to use minimal numbers of animals 
with sufficient power of results. We used male 
Wistar rats (n=14) weighing 200-220 g ( Vivarium 
of Beritashvili Institute of Physiology, Tbilisi, Geor-
gia). The rats received food and water ad libitum 
and were housed under controlled environmental 
conditions. Animals were deeply anesthetized with 
the mixture of ketamine (40 mg/kg) and fixed into 
Kopf stereotaxic apparatus. Bipolar stainless steel 
recording-stimulating electrodes were inserted 
in the ventral hippocampus [(-5.2) from bregma; 
(4.8) from midline and (6.5) from dura] and the 
sensory-motor cortex [(+0.2) from bregma; (4.4) 
from midline and (2.2) from dura]. Stainless steel 
guide cannula for drug microinjection was inserted 
in the ventral hippocampus with coordinates of AP – 
(-4.8) from bregma, L – (3.0) from midline, H – (3.5) 
from dura according to Paxinos and Watson (1998). 
Animals were subjected to the experiments after 
10-14 days of recovery from the surgery. After the 
experiments, the animals were deeply anesthetized 
and a 1.5-µA constant current was passed through 
the hippocampal electrode for 1 min to coagulate 
brain tissue around the electrode tip. Brains were re-
moved, immersion-fixed in 4% phosphate-buffered 
paraformaldehyde, sectioned, and placements of 
electrodes were verified microscopically.

NORADRENERGIC MODULATION OF SEIZURE ACTIVITY

Chachua T., Bilanishvili I., Khizanishvili N., Nanobashvili Z.

i. Beritashvili institute of Physiology, department of neurophysiology, Tbilisi, Georgia
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To induce hippocampal epileptiform activity, 
threshold electrical stimulation was delivered 
to the ventral hippocampus with the following 
parameters: 1-ms square-wave pulses with 10-
Hz frequency for 10 s. Intensity of stimulation 
varied between 100-200 µA from animal to 
animal. Animals were subjected to the 3-times 
threshold electrical stimulation (threshold defined 
as stimulation, which induces epileptiform activ-
ity with duration of at least 15sec) with 15 min 
intervals for determining the average duration of 
hippocampal epileptiform afterdischarges (ADs). 
Afterwards, adrenergic drugs were microinjected 
into the ventral hippocampus and changes in the 
development of hippocampal seizure activity in 
response to the electrical stimulation with the 
same parameters were evaluated. 

Differences in the parameters of epileptiform 
activity were evaluated using the analysis of vari-
ance (ANOVA). Differences were considered sig-
nificant at P<0.05. All values are means±SEM.

Results and their discussion. Threshold elec-
trical stimulation of the ventral hippocampus 
induced either short (35 to 65 s) discharges with 
propagation into the cortex accompanied by be-
havioral convulsions limited to “wet dog shakes” 
(Fig. 1, A1,A2). The other pattern consisted of 

long-lasting (60 to 100 s) discharges spreading 
out into the contralateral symmetric region of 
ventral hippocampus and the cortex with behav-
ioral manifestations of grade 2-3 scored by the 
Racine scale (Fig, 2,A1,2); Intrahippocampal 
microinjection of α2-adrenoceptor agonist – clo-
nidine through the guide cannula either inhibited 
the development of seizure activity or shortened 
it in response to hippocampal electrical stimula-
tion. When hippocampal electrical stimulation 
was followed by local short seizures with du-
ration of 35 to 65 s clonidine treatment totally 
suppressed the initiation of seizures (Fig. 1,A3); 
the effect of clonidine microinjection lasted 
about 20-30 min. In case of long-lasting seizure 
discharges (more than 65-70 s) in response to 
hippocampal electrical stimulation, clonidine 
administration counteracted the development of 
seizures in response to hippocampal electrical 
stimulation and decreased its duration (Fig. 2, 
A3). Here, the effect of clonidine administra-
tion lasted about 15-25 min. After assessment of 
the features of hippocampal seizure activity in 
response to the isolated hippocampal electrical 
stimulation (Fig.3, A1), intrahippocampal mi-
croinjection of yohimbine at a concentration of 
10 µM facilitated the development of seizures, 
since it prolonged the duration of hippocampal 
ADs (Fig. 3, A2,A3). 

Fig. 1. effects of intrahippocampal clonidine microinjection (10 µM, 1 µl) on local hippocampal 
seizure activity induced by electrical stimulation (A,B “short-discharges”); 
A – EEG recordings; (1,2) – local hippocampal seizures in response to the electrical stimulation into 
ventral hippocampus; (3) - total inhibition of electrical seizures under clonidine treatment; (4,5) – 
recovery of hippocampal seizure activity in response to the same electrical stimulation. 
Bar – artefact of 10 s electrical stimulation; calibration – 250 µV, 2 s. B – Duration of hippocampal 
ads in response to electrical stimulation into ventral hippocampus before and after clonidine micro-
injection; Values are Mean ± SEM. * - P<0.05, Student’s t-test
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Fig. 2. Influence of intrahippocampal microinjection of clonidine (1 µl of 10 µMsolution) on gener-
alized hippocampal seizure activity induced by electrical stimulation into the ventral hippocampus 
(A,B “long-lasting discharges”); 
A – EEG recordings; (1,2) - severe long-lasting hippocampal discharges in response to the electrical 
stimulation, (3) - shortening of seizure activity by clonidine microinjection; (4) – Recovery of hip-
pocampal seizure activity in response to electrical stimulation after clonidine “wash-out”. 
Bar – 10 s stimulation artefact; callibration – 250 µV, 2 s.
B – Duration of hippocampal ADs in response to electrical stimulation into hippocampus before and 
after clonidine microinjection; Values are Mean ± SE, * - P<0.05, Student’s  t-test

Fig. 3. effects of yohimbine (10 µM, 1 µl) and clonidine microinjection (10 µM, 1 µl) on hippocampal 
seizure activity induced by electrical stimulation (A,B); 
A – EEG recordings; (1) – local hippocampal seizures in response to electrical stimulation of the 
ventral hippocampus; (2,3) - Yohimbine facilitates hippocampal seizure activity (2nd segment con-
tinues into the 3rd one); (4,5) – Total inhibition of hippocampal afterdischarges by microinjection of 
clonidine under yohimbine treatment; (6) – Recovery of hippocampal seizure activity in response to 
electrical stimulation. 
Bar – 10 s electrical stimulation artifact; calibration – 250 µV, 2 s.
B – Duration of hippocampal ADs in response to electrical stimulation of the ventral hippocampus 
before and after microinjections; Values are Mean ± SEM, * - P<0.05, Student’s t-test

On the background of yohimbine promoting 
action on the electrically-induced hippocampal 
seizures, intrahippocampal microinfusion of 
clonidine at a concentration of 10 µM totally 
suppressed seizure activity (Fig. 3, A4,A5).

A number of the experimental studies have been 
carried out on the various structures and neu-
rotransmitter systems involved in the paroxysmal 
activity of the hippocampus. Studies employing 
of experimental epilepsy have characterized the 



 
GeorGian Medical news  
no 6 (183) 2010

© GMN 37 

LC as a functionally inhibitory of paroxysmal 
discharges of the hippocampus [22]. This find-
ing has also been confirmed in hippocampal 
kindling by stimulation of noradrenergic LC cells 
transplanted into the hippocampus [1]. Recently, 
our group has demonstrated suppression of the 
hippocampal kindling epileptogenesis and the 
development of self-sustained status epilepticus 
of the limbic origin by the electrical stimulation 
of LC in rats (unpublished data).

Activation of α2- adrenoceptor mediates the anti-
epileptic effects of NE in the hippocampus [7]. A 
potential mechanism of NE-mediated reduction in 
epileptiform activity could be an enhanced GABA 
release from hippocampal interneurons [2]. It has 
been shown that α2 – adrenoceptor activation con-
trols release of GABA in the medio-lateral part 
of the lateral septum in the guinea pig, so that the 
GABAergic interneurons may serve as inhibitory 
relays for noradrenergic afferents originating from 
LC [3]. There is also evidence that the anticonvul-
sive effect of α2- adrenoceptor activation does not 
result from hyperfunction of GABA transmission 
in the rat hippocampal CA3 region [7].

The activation of α1-adrenoceptors has the opposite 
action in the neocortex, it facilitates the neuronal 
transmission. In the somatosensory cortex, α1 ad-
renoceptor activation has been found to increase 
the excitation after the application of glutamate 
or acetylcholine. In addition, about 80% of LC 
adrenergic terminals in the hippocampus contain 
the neuroactive peptide – galanin as a co-transmitter. 
It is thought that galanin has an antiepileptic action 
[6,8]. Activation of galanin receptors reduces glu-
tamate release and it can also hyperpolarize CA3 
pyramidal neurons in the rat hippocampus [12]. 
These mechanisms is supposed be responsible for 
galanin –induced dampening of seizure acitivity.

In conclusion, this study attempts to further shed 
light to the native mechanisms underlying the 
inhibitory action of activation of LC-NA system 
in the modulation of the limbic seizures, however 
involvement of galanin receptors in these mecha-
nisms could not be excluded as well.
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SUMMARY

NORADRENERGIC MODULATION OF 
SEIZURE ACTIVITY

Chachua T., Bilanishvili I., Khizanishvili N., 
Nanobashvili Z.

i. Beritashvili institute of Physiology, department 
of neurophysiology, Tbilisi, Georgia

The mechanisms underlying pathogenesis of epi-
leptic rections have been studied insufficiently as 

yet. Therefore, it is considered that determining 
the structures, transmitters, and receptors of the 
brain, which putatively produce development and 
intensity modulation of the convulsions, is highly 
important. The locus coeruleus is a norepineph-
rinic structure and an endogenous modulator of 
epilepsy, determining a role of which in a course 
of seizure reactions is an important problem of 
epileptology.

The goal of the study was assessment of impor-
tance of the norepinephrine synapses in develop-
ment of the local hippocampal seizure activity.

The studies were carried out in adult rats, in 
conditions of chronic experiments. Influences 
of microinjections of agonist (clonidine) and 
antagonist (yohimbine) of the α-2 norepineph-
rine receptors on a course of local hippocampal 
seizure reactions (without behavioral manifesta-
tion), have been evaluated.

It was found that microinjection of α-2 norepi-
nephrine receptors' agonist determined a block-
age of the local hippocampal seizures, while α-2 
norepinephrine receptors' antagonist increased 
the seizures' power. It is suggested that the effects 
of locus coeruleus are determined by activation 
of the α-2 norepinephrine receptors.

Key words: hippocampal focal seizures, locus 
coeruleus, clonidine, yohimbine.

РЕЗЮМЕ

НОРАДРЕНЕРГИЧЕСКАЯ МОДУЛЯЦИЯ 
СУДОРОЖНОЙ АКТИВНОСТИ

Чачуа Т.Р., Биланишвили И.Г., Хизаниш-
вили Н.А., Нанобашвили З.И.

институт физиологии им. и. Бериташвили, 
отделение нейрофизиологии, тбилиси, грузия

Механизмы, лежащие в основе патогенеза 
эпилептических реакций, исследованы недо-
статочно. Поэтому представляется необходи-
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мым определение тех структур, медиаторов 
и рецепторов головного мозга, которые, по-
видимому, развивают судороги и модулируют 
их интенсивность. Голубое пятно норадренер-
гическая структура, являющаяся эндогенным 
модулятором эпилепсии и установление ее 
роли в течении судорожных реакций, является 
важной задачей эпилептологии. 

Целью исследования явилось определение 
значимости норадренергических синапсов в 
развитии локальной судорожной активности 
в гиппокампе.

Опыты проводились на половозрелых кры-

сах, в условиях хронического эксперимента. 
Изучалось влияние агониста (клонидина) и 
антагониста (йохимбина) α-2 адренергических 
рецепторов на течение локальных (без поведен-
ческого проявления) судорожных реакций.

Выявлено, что микроинъекция агониста α-2 
адренергических рецепторов обусловливает 
блокирование локальных судорожных реак-
ций гиппокампа, а под влиянием антагониста 
α-2 адренергических рецепторов происходит 
усиление судорожных реакций. Высказано 
предположение, что противосудорожные 
эффекты голубого пятна обусловлены акти-
вацией α-2 адренорецепторов.

reziume

krunCxviTi aqtivobis noradrenerguli modulacia

T. CaCua, i. bilaniSvili, n. xizaniSvili, z. nanobaSvili 

i. beritaSvilis sax. fiziologiis instituti, 
neirofiziologiis ganyofileba, Tbilisi, saqarTvelo

meqanizmebi, romlebic safuZvlad 
udevs epilefsiuri reaqciebis paTo-
genezs, arasruladaa Seswavlili. 
amitom, mniSvnelovania Tavis tvinis 
im struqturebis, mediatorebisa da 
receptorebis gansazRvra, romlebic 
savaraudod axdenen krunCxvebis gan-
viTarebisa da intensivobis modula-
cias. lurji laqa noradrenerguli 
struqtura da epilefsiis endoge-
nuri modulatoria, romlis rolis 
dadgena krunCxviTi reaqciebis mim-
dinareobaze warmoadgens epilep-
tologiis mniSvnelovan sakiTxs. 

kvlevis mizans warmoadgenda nor-
adrenerguli sinafsebis mniSvnelo-
bis garkveva lokaluri hipokampuri 
krunCxviTi aqtivobis ganviTarebaSi.

cdebi tardeboda zrdasrul virTagve-
bze qronikuli cdis pirobebSi. Seiswav-
leboda adrenerguli α-2 receptorebis 
agonistisa (klonidini) da antagonistis 
(iohimbini) hipokampSi mikroineqciis 
gavlena hipokampuri, lokaluri (qcevi-
Ti gamovlinebis gareSe) krunCxviTi 
reaqciebis mimdinareobaze.

gamoirkva, rom hipokampSi α-2 adreno-
receptorebis agonistis mikroineqcia 
ganapirobebda hipokampuri lokaluri 
krunCxviTi reaqciebis blokirebas, 
xolo α-2 adrenoreceptoris antago-
nistis moqmedebiT xdeboda krunCxviTi 
reaqciebis gaZliereba. navaraudevia, 
rom lurji laqis antikonvulsiuri 
efeqtebi α-2 adrenoreceptorebis amo-
qmedebiTaa ganpirobebuli. 
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Chlamydia trachomatis is known as an intracel-
lular parasite hardly subduing to the effective 
elimination from the organism [7]. A number of 
researches devoted to the problem could not decode 
its mechanism. The major role here must be played 
by the insufficient intracellular killing [1,4]. 

Thus our objective was to study different aspects 
of the NO production ability in the monocytes 
existing in the Chlamydia trachomatis infected 
patients’ peripheral blood and those in the 
macrophages located in the Chlamydia-caused 
inflammation centers.

Material and methods. We have investigated 
132 patients with Chlamydeous (group A), age 
16-58, F-61, M-71. The control group with 85 
patients was divided into two subgroups. The 
first control group included uro-genital but non-
chlamydia infected 48 patients (group B), age 
17-49, f-27,M-21. The second control group 
comprised 37 actually healthy probands (group 
C), age 15-52, F-18, M-19. 

The infections were identified by IFA, IFU and 
PCR. For at least a month before the beginning 
of the research the patients had not received any 
specific antibiotics.

We have studied 20 ml venal blood and excreted 
monocytes by “Versan” solution. We also took 
the secretion from urethra and cervix areas and 
excreted macrophages.

At the first stage, we divided monocytal and 
macrophagal cultures into 0,2ml and distributed 
them into flask-flat strip wells according to the 
different schemes.

In group one (A1 and A2 groups) we placed the 
obtained 0,2 ml monocytal and macrophagal cul-
tures separately while in the duplicate we were 
adding 20, 50, 100 µml 10 ng/ml γIFN and 20 
µml 100 ng/ml LPS. 

In group two (B1 and B2) we were adding 20, 50, 
100 µml 50 pg/ml αTNF and 20 µml 100 ng/ml 
LPS. 

In group three (C1 and C2) we were adding 20, 
50, 100 µml 10 ng/ml γIFN; 20, 50, 100 µml 50 
pg/ml αTNF with 20 µml 100 ng/ml LPS. 

The obtained suspensions were placed at 370C for 12 
hours. Then we moved them into epindorfs and after 
centrifuging, we opened the supernatants.In 5 minutes 
after adding 50 µml “Griess” reagent we measured the 
optical density at 540 nm wave. The results helped us 
to count NO µmg/ml in the research.

Results and their discussion. The obtained re-
sults are shown in the figures below.

Fig. 1. Here are shown the average NO µmg/
ml amounts in the monocytes and macrophages 
stimulated by γIFN and LPS in the studied groups 

THE NITRIC OXIDE PRODUCTION IN MONOCYTES AND MACROPHAGES 
OF THE CHLAMYDIA TRACHOMATIS - INFECTED PATIENTS DEPENDS 

ON THE IFN GAMMA AND TNF ALPHA AMOUNT

Shavlakadze N., Gorgoshidze B.

Medical Centre ‘’XXI Century’’, A. Tsereteli State University, Kutaisi, Georgia; 
Zhordania Institute of Human’ Reproduction, Tbilisi, Georgia 
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(A1- cultures of the Chlamydia –infected patients 
monocytes; A2- cultures of the Chlamydia-in-
fected patients macrophages; B1- cultures of the 
non-Chlamydia- infected patients monocytes; B2 
- non-Chlamydia-infected patients macrophages; 
C1- cultures of the healthy people monocytes; C2 
- cultures of healthy patients’ macrophages)

Fig. 2. Here are given NO µmg/ml average 
amounts excreted in monocytes and macrophages 
in the studied groups (A1; A2; B1;B2; C1; C2) 
stimulated by αTNF and LPS. It was considerably 
less than after yiFn induction synthesis

Fig. 3. Figure three reflects the NO µmg/ml aver-
age amounts in the monocytes and macrophages 
stimulated by γIFN, αTNF and LPS in the studied 
cultures (A1; A2; B1;B2; C1; C2). It appeared 
much higher than obtained after the separate 
stimulation

The statistic elaboration of the results showed 
that the monocytes in the peripheral blood and 
the macrophages in the infected area actually 
secrete NO. Its inducing depends on γIFN 
and αTNF amounts (r:0,98, p<0,05). Figures 
clarify that the process increases especially 
under the joint influence of these cytokines (r: 
0,91, p<0,001) though the process seems con-
siderably subdued in the Chlamydia-infected 
patients (r: -0,97,p<0,05). 

It is stated phagocytes (monocytes, macrophages 
and neutropyls) also generate that Nitric Oxide as 
part of the human immune response. Phagocytes 
are armed with inducible nitric oxide syntheses 
(iNOS), which is activated by cytokines. In this 
way the immune system may regulate the ar-
mamentarium of phagocytes that play a role in 
inflammation and immune responses. Nitric oxide 
secreted as an immune response is as free radicals 
and is toxic to bacteria; the mechanism for this 
includes DNA damage [2,5,8] and degradation of 
iron sulfur centers into iron ions and iron-nitrosyl 
compounds [3]. 

The research results show that NO must be 
participating in the Chlamydia intercellular 
killing as well as in other intercellular infec-
tion killing. At the same time this process is 
carried out with the other active participation 
of cytokines that is proved by NO stimulated 
by γIFN and aTNF and synthesized with dif-
ferent amounts.

But the average amount of NO induced in 
the procedure has shown that the amount of 
the inducible NO was higher in the patients 
with uro-genital tract impairments than in the 
Chlamydia-infected ones. This fact makes us 
think that in the Chlamydia-trachomatis in-
fected patients there must be activated some 
other factors impacting the process. Chlamydia 
may stand among those bacteria which have 
evolved mechanisms for nitric oxide resistance 
[6]. Searching for them is sure to be the goal 
of our further investigations.
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SUMMARY

THE NITRIC OXIDE PRODUCTION IN MONOCYTES AND MACROPHAGES 
OF THE CHLAMYDIA TRACHOMATIS - INFECTED PATIENTS DEPENDS 

ON THE IFN GAMMA AND TNF ALPHA AMOUNT

Shavlakadze N., Gorgoshidze B.

Medical Centre ‘’XXI Century’’, A. Tsereteli State University, Kutaisi, Georgia; 
Zhordania Institute of Human’ Reproduction, Tbilisi, Georgia 

We studied the NO production in the peripheral 
blood monocytes in the Chlamydia trachomatis 
infected patients and in the macrophages located 
in the Chlamydia-caused inflammation centers.

With this aim we have investigated 132 patients 
with Chlamydios and 85 probands for control 
group. The infections were identified by IFA, 
IFU and PCR.

We have studied 20 ml venal blood and excreted 
monocytes by “Versan” solution. We also took 
the secretion from urethra and cervix areas and 
excreted macrophages. We distinguished mono-
cytal and macrophage cultures and distributed 
them through the different schemes.

The statistic elaboration of the results showed 
that the monocytes in the peripheral blood and 
the macrophages in the infected area actually 
secrete NO. Its inducing depends on IFN gamma 
and TNF alpha amounts (correlation coefficients: 
0,98, p<0,05). The process increases especially 
under the joint influence of these cytokine (cor-
relation coefficients: 0,91, p<0,001). Though 
the process seems considerably subdued in the 
Chlamydia-infected patients (correlation coef-
ficients: -0,97, p<0,05). The patients seem to be 
affected significantly by the additional factors. 

Key words: NO, monocytes, macrophages, IFN 
gamma, TNF alpha, Chlamydia trachomatis, 
Chlamydiosis.
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РЕЗЮМЕ

ПРОДУКЦИЯ NO В МОНОЦИТАХ И МА-
КРОФАГАХ ПАЦИЕНТОВ, ИНФИЦИРО-
ВАННЫХ ХЛАМИДИЕЙ, ЗАВИСИТ ОТ 
КОЛИЧЕСТВА ПРОДУЦИРОВАННЫХ 
ЦИТОКИНОВ

Шавлакадзе Н.О., Горгошидзе Б.В.

Медицинский центр «XXI век», государствен-
ный университет им. А. церетели, кутаи-
си, грузия; нии репродукции человека им. 
и.Ф. Жорданиа, тбилиси, грузия

Хламидия, как и другие внутриклеточные 
паразиты, трудно поддается эффективной 
элиминации из организма. Решению этой про-
блемы посвящено множество научных трудов, 
однако, по сей день механизм этого процесса 
не расшифрован. 

Целью исследования явилось изучение раз-
личных аспектов возникновения оксида азота 
(NO) в моноцитах периферической крови ин-
фицированных хламидией лиц и в макрофагах 
очагов воспаления, вызванных хламидией.

Обследованы 132 пациента с хламидиозом 
– основная, А группа. Контрольную груп-
пу составили 85 пациентов, которые были 
распределены в две подгруппы: первую 
контрольную подгруппу составили 48 паци-
ентов с урогенитальной, нехламидиозной 
инфекцией (В группа); вторую контрольную 
подгруппу - 37 практически здоровых про-
бандов (С группа).

Идентификация пациентов проводилась ме-
тодами ИФА, ПИФ и ПЦР.

Для проведения анализа в 20 мл венозной 
крови пациентов раствором версана выделяли 
моноциты; из уретральных и цервикальных 
выделений отделяли макрофаги.

На первом этапе моноцитарные и макро-
фагиальные культуры распределяли по 
0,2 мл и помещали в плоскодонные ячейки 
стрипа. По разным изучаемым схемам к 
0,2 мл моноцитарных и макрофагиальных 
культур всех трех групп по отдельности, 
однако в дубле, добавляли соответствен-
но 20, 50, 100 микромилилитров 10 нг/мл 
γ-интерферона (γ-IFN); 50 пг/мл TNFα; 
10нг/мл γ-IFN и 50пг/мл TNFα вместе и 
20 микромилилитра 100 нг/мл липополи-
сахарида (LPS).

Полученные суспензии на протяжении 
12-и часов хранили при температуре 370C, 
затем переносили из стрипов в эпиндорфы 
и после центрифугирования открывали 
супернатанты. После чего добавляли 
50 микромиллилитров реактива «грейвса» 
и спустя 5 минут измеряли оптическую 
плотность на волне 540 нм. По получен-
ным результатам в исследуемых культу-
рах определяли количество образован-
ного NO µmg/ml.

Результаты исследований показали, что NO 
принимает участие во внутриклеточном 
килинге хламидий, также как и других ки-
лингах внутриклеточных инфекций. В этом 
процессе активно учавствуют цитокины, 
что подтверждается синтезированием NO 
в разных количествах в результате стиму-
лирования γ-IFN и α-TNF-ом. Определение 
среднего количества индуцированного NO 
в этом процессе показало, что у пациентов с 
нехламидиозным поражением урогениталь-
ного тракта количество индуцированного 
NO было больше, чем у инфицированных 
хламидией. Этот факт указывает, что в этот 
процесс включаются дополнительные фак-
торы, которые на его течение оказывают 
значительное влияние. Возможно, хламидия 
занимает место рядом с теми бактериями, 
которые включены в механизм резистент-
ности для NO. 
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reziume

qlamidiiT inficirebul pacientTa 
monocitebsa da makrofagebSi NO-s 
produqcireba damokidebulia citoki-
nebis raodenobaze

n. SavlayaZe, b. gorgoSiZe 

samedicino centri “XXI  saukune”, 
a. wereTlis sax. saxelmwifo uni-
versiteti, quTaisi; i. Jordanias sax. 
adamianis reproduqciis s/k instituti, 
Tbilisi

qlamidia, rogorc sxva ujredSida 
paraziti, rTulad emorCileba or-
ganizmidan efeqtur eliminacias. 
am problemis gadawyvetas mravali 
samecniero kvleva eZRvneba, miuxeda-
vad amisa, es meqanizmi dResac ar aris 
bolomde gaSifruli. rogorc Cans, aq 
erT-erT mTavar rols makrofagebis 
ujredSida kilingis ukmarisobac 
unda TamaSobdes. 

kvlevis mizans warmoadgenda,qlamidiiT 
inficirebul avadmyofTa periferiul 
sisxlis monocitebSi da qlamidiis 
mier gamowveul anTebiT kerebSi myof 
makrofagebSi NO-s warmoqmnis unaris 
sxvadasxva aspeqtebis Seswavla. 

kvleva Catarda qlamidiozian 132 
pacientze (A jgufi).sakontrolo 
jgufi moicavda 85 pacients, romlebic 
gadanawilda or qvejgufSi: pirvel 
sakontrolo qvejgufSi gaerTianda 
urogenitaluri, araqlamidiozuri 
infeqciis mqone 48 pacienti (B jgufi).
meore sakontrolo qvejgufi Sead-
gina 37  praqtikulad janmrTelma 
probandma (C jgufi).

infeqciebis identifikacia xdeboda 
ifa, ifl da pjr meTodebiT.

kvlevis Casatareblad viRebdiT pa-
cientTa 20 ml venur sisxls, “ver-
sanis” xsnariT gamovyofdiT mono-
citebs; ureTrisa da cerviqsis aree-
bidan miRebuli gamonayofidan ki 
gamovyofdiT makrofagebs.

pirvel etapze monocitarul da 
makrofagalur kulturebs 0,2 ml-
ad vanawilebdiT da vaTavsebdiT 
brtyelZiriani stripis fosoebSi. 
sxvadasxva Sesaswavl sqemaTa mixed-
viT pirvel, meore da mesame jgufebSi 
ganTavsebul 0,2 ml monocitarul 
da makrofagalur kulturebs, cal-
calke, magram dublSi, TanmimdevrobiT 
vamatebdiT 20,50,100 mikromililitr 
10 ng/ml γ-interferons (γ-IFN); 50 pg/ml 
TNFα; 10 ng/ml γ-IFN da 50 pg/ml TNFα 
erTad da 20 mikromililitr 100 ng/ml 
lipopolisaqarids (LPS). miRebul 
suspenziebs 12sT-iT vaTavsebdiT 370C-
ze. Semdeg stripebidan suspenziebi 
gadagvqonda epindorfebSi da centri-
fugirebis damTavrebisas vxsnidiT su-
pernatantebs. amis Semdeg vamatebdiT 
50 mikromililitr “greivsis” reaqtivs 
da damatebidan 5 wT-Si suspenziebSi 
vaxdendiT 540 nm talRaze optikuri 
simkvrivis gazomvas.miRebuli Sedege-
biT viTvlidiT sakvlev kulturebSi 
warmoqmnil NO µmg/ml-s.

kvlevis Sedegebma gviCvena, rom NO  
monawileobs qlamidiis ujred-
Sida kilingSic, iseve, rogorc sxva 
ujredSida infeqciis kilingSi. ama-
vdroulad, es procesi mimdinareobs 
citokinebis aqtiuri monawileobiT 
am procesSi inducirebuli NO-s 
saSualo raodenobis gansazRvram 
gamoavlina, rom urogenitaluri 
traqtis dazianebis mqone pacientebSi 
inducirebuli NO-s raodenoba metia, 
vidre qlamidiiT inficirebulebSi, 
rac gvafiqrebinebs, rom qlamidio-
zian pacientebSi moqmedeben damatebi-
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Ti faqtorebi, romlebic am procesze 
mniSvnelovan zemoqmedebas axdenen. 
safiqrebelia, rom qlamidia im baq-

teriaTa rigSi dgas, romlebsac NO-s 
mimarT rezistentobis ganviTarebis 
unari SeswevT. 

IL-17/IL-23 AND CHLAMYDIA TRACHOMATIS

Shavlakadze N., Gorgoshidze B.

Medical Centre ‘’XXI Century’’, A. Tsereteli State University, Kutaisi, Georgia; 
Zhordania Institute of Human’ Reproduction, Tbilisi, Georgia 

Chlamydia trachomatis is a gram-negative, in-
tracellular pathogen, with the unique breeding 
cycle, which can cause numerous disease states in 
both men and women for the tropism: prostatitis, 
epididymitis, cervicitis, pelvic inflammatory dis-
ease, ectopic pregnancy, trachoma, pneumoniae, 
acute or chronic pelvic inflammation with their 
frequent complications and sterility [3].

Unfortunately, the list is not complete as this 
is not the limit of its destructive activities. It 
can perform the favorable ground or in other 
words to determine the development of such 
significant pathological processes as autoim-
mune impairs like atherosclerosis, allergy, 
ulcer and even cancer.

Out of the listed diseases the most interesting 
seem to be the autoimmune processes and the 
auto-antibodies generated after their develop-
ment, which lie in the basis of the 30% of the 
“undetermined” etiology sterility. Among them 
a special place is occupied by the spermatozoid 
opposed auto-antibodies which constrain the 

free movement of a spermatozoid in a woman’s 
genitals [1]; ovary- opposed auto-antibodies 
working against ovary tissue and hindering the 
integration of a spermatozoid and an ovary; the 
indices of such females are too low even in vivo 
insemination; the pellucid zone antigen opposed 
auto-antibodies inhibiting the ovary maturation 
and spermatozoid penetration into the ovary. 
Connecting these processes with Chlamydia was 
caused by the direct contact of the latter with 
spermatozoids.

As the studies show the important role in these 
processes is played by infections and the immune-
pathological processes developed under their 
direct impact on the host organism. One of the 
leaders among these infections is Chlamydia and 
its long persistency in the host organism. 

These processes are developed irrespective the 
immediate and humoral cell respond to its intru-
sion. The mechanisms of these processes are be-
ing seriously investigated lately but there is still 
a lot to determine and find out.
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We suppose that along with the T (CD4) lym-
phocytes the products of their vitality must also 
be actively involved particularly IL-17 and its 
regulator IL-23 [2].
 
Our interest in these cytokines is evoked by the 
fact that interleukin (IL)-17 is a pro-inflammatory 
cytokine that is produced by activated T cells [4]. 
Presumably it can be actively participating in the 
auto-immune processes developed in the chlamy-
dya infected host organism. An important part is 
taken by IL-23 in the Il-17 secretion regulation. 
That is why IL-23 also appeared in our scope.

It is also well known that IL-23 is a heterodi-
meric cytokine and shares a subunit, p40, with 
IL-12. It is stated that IL-12 directly participates 
in the Chlamydia. IL-23 is an important part of 
the inflammatory response against infection. IL-
23 is also focused upon its potential to promote 
Th17. IL-23 can promote an activation state with 
features distinct from the well characterized Th1 
and Th2 profiles. Th17 cells also are distinct from 
Th1, Th2 and T regulatory (Treg) subsets and play 
a role in autoimmunity, allergy, organ transplanta-
tion and tumor development [5-7].

The goal of our study is to investigate the place 
and role of IL-17 and IL-23 in the immune-
pathogenesis developed in the host organism 
while the chlamydyosis.

Materials and methods. We have investigated: 
56 chlamydia infected patients;  31 non-infected 
patients who were the carriers of a different pa-
thology flora (Neisseria gonorrhoeae, Trichomo-
nas vaginalis); 21 healthy donors. 

The probands went under a thorough medical ex-
amination started with the clinical and anamnesis 
data and finished with the instrumental, laborato-
rial and immunological investigations.

chlamydia. The chlamydia diagnosing was car-
ried out by serology and immuno-fluroescencial 
methods. For that we have used “Syva”, “Califor-
nia Integrated Diagnostics”, “Orion Diagnostic” 

and other firms kits. Ch. trachomatis DNA was 
detected by a commercially available polymerase 
chain reaction (PCR) assay (Amplicor; Roche 
Diagnostic Systems).

il-17 and il-23. IL-17 and IL-23 were studied 
by the IFA and PCR methods in the probands 
blood and biological materials taken from the 
impaired area. 

Serum IL-17 and IL-23 levels were measured by 
enzyme-linked immunosorbent assay (ELISA 
kits, (“BioSource”, Belgium) according to the 
manufacturer’s instructions. These assays de-
tected only human cytokines and the minimum 
detectable concentrations in our laboratory were 
4.6 pg/mL for IL-17, and 16.6 pg/mL for IL-23. 

asa, aoa, aZPa antibody. The study of Anti-
spermatozoa antibody, Anti-ovary antibody, Anti-
zona pellucida (AZPA) antibody was carried out 
with the “BIOSERV DIAGNOSTICS” ELISA 
kits in the biological substrates from the impaired 
areas and in the probands’ blood.

After diagnosing the probands were grouped in 
the following way - healthy, with acute and chron-
ical inflammation, with ulcer (cervical erosion), 
with cancer (cervical cancer) and autoimmune 
impairments. These five groups were subgrouped 
according to Ch. tarchomatis infection: infected 
(Ch.t+) and uninfected (Ch.t-). The studied data 
are given in Table. 

All data were analyzed using the statistical pack-
age for social science (SPSS) 10.0 for Windows 
program on the computer. All data were given as 
mean ± standard deviation (SD). The statistical 
significance was accepted as p<0,05.

Results and their discussion. From the table 
1 which reflects the investigation results it is 
clear that the statistically high parameters of 
IL-17 were confirmed in the patients with acute 
chlamydiosis infection (r=0,65; P<0,005), ulcer 
(r=0,43; P<0,005) and autoimmune processes 
(r=0,69; P<0,005). 
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With the same patients the results of the IL-23 
study are depicted in table 2 which clear-cuts that 
IL-23 is characterized by pretty high parameters 

Table. The first table lists the characteristics of the patients studied

Research groups Number Age F/M

Ch.t.+ / Ch.t.-
Ac. Chlamydiosis

4 

 4 

16-58

 17-54 

2/2

 2/2 

Ch.t.+ / Ch.t.- 
Ch. Chlamydiosis

21
 

 12

17-55
 

 18-56

12/9
 

 7/5

Ch.t.+ / Ch.t.-
Ulcer

9

 6

19-69

 23-56 

12/0

 3/0 

Ch.t.+ / Ch.t.-
Cancer

6
 
 2 

39-68
 

 56-68 

8/0
 

 2/0

Ch.t.+ / Ch.t.-
Autoimunity

16 
 
 7

17-58
 

 26-68

15/1 
 

 4/3 

Healthy 21 15-50 12/9

Fig. 1. The interleukin-17 in the patient’s blood

in the patients having tumors (r=0,38; p<0,005), 
and especially in the Chlamydia infected ones 
(r=0,69; p<0,001).
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Fig. 2. The interleukin-23 in the patient’s blood

We have statistically elaborated the data of the au-
toimmune impairs. It appeared that the frequency 
of the occurrence of IL-17 and IL-23 is different in 
the patients having auto antibodies against sperma-
tozoid, ovary tissue and pellucid antigen. 

The chlamydia infected patients with anti-sper-
matozoid antibodies have IL-17 statistically more 
than IL-23 (r=0, 51; p<0,05) (Fig. 3).

The patients with anti-ovary antibody have IL-
23 statistically trustworthy than IL-17 (r=0, 45; 
p<0, 01) (Fig. 4).

The average index of IL-23 was higher (215 pg/
ml against 150 pg/ml) than that of the IL-17 in 
the patients having anti-zona pellucida antibod-
ies (with the Chlamydia infected or uninfected 
patients) (Fig. 5).
   

Fig. 3. ASA & IL-17 with 
chlamydia infected patients

Fig. 4. IL-17 & IL-23 with 
aoa patients

Fig. 5. IL-17 & IL-23 with 
aZPa patients
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As the investigations confirm IL-17 and I-23 
must be participating in all the processes where 
the cell respond of the immune system is more 
or less involved. The multifold natures of the im-
mune answer and its activities with different rate 
of power are sure to be the criteria of the efficient 
fight against the infection [3]. It is common that 
chlamydia can live long showing no symptoms 
or minimal clinics, so that it has got a unique 
capability to effectively keep away the attack of 
immuno-competent cells against them [8]. Either 
the immune system itself is unable to adequate 
fight. Anyway, we are aware that T4 lymphocytes 
with their cytokines specters are actively involved 
against chlamydia [8,9].

The investigations clarify that IL-17 and IL-23 
are active participants in the self-defense against 
chlamydia, and in a special way as higher figures 
were recorded with the patients having chlamy-
diosis, ulcer and autoimmune parameters.

As to IL-23 it was observed with statistically 
reliable amount with the probands having autoim-
mune impairs and cancer. We should emphasize 
the results of the patients having autoimmune 
impairs. It appeared that IL-17 and IL-23 respond 
with a different amount of production to different 
autoimmune impairs. But why? This will be the 
question of our further study.
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SUMMARY

IL-17/IL-23 AND CHLAMYDIA TRACHO-
MATIS

Shavlakadze N., Gorgoshidze B.

Medical Centre ‘’XXI Century’’, A. Tsereteli State 
University, Kutaisi, Georgia; Zhordania Institute 
of Human’ Reproduction, Tbilisi, Georgia 

Ch. trachomatis is a gram negative bacteria, in-
fecting the most organs of the uro-genital tract 
and harming greatly the woman’s or man’s re-
productive field. Moreover, as this is not the limit 
of its destructive nature, it can form a favorable 
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ground for developing ulcer and tumor processes. 
As observed, a special place is occupied by Ch. 
trachomatis chronization skill, which is devel-
oped irrespective the mighty humoral and cellular 
respond to its intrusion into the host’s organism. 
It is also known that T (CD4) lymphocytes and 
their products – cytokines are directly involved 
into these processes. IL-17 and its regulator IL-23 
are among them. 

For the significance of the above-mentioned 
processes for expiring the chlamydiosis immune-
pathogenesis we have studied the problem in the 
patients with IL-17 and IL-23 chlamydiosis. We 
have investigated 56 chlamydia infected patients; 
31non-infected patients who were the carriers of a 
different pathology flora and 21 healthy donors.

The investigation covered some impaired locali-
ties as well as the organism overall. To gain the 
objective we analyzed clinical -anamnesis data 
and carried out the appropriate instrumental, labo-
ratorial and immunological researches. Stating 
the chlamydia infection was carried on with the 
serological and immunofluorescentical and PCR 
methods. The study of IL-17 and IL-23 is done 
by ELISA and RT-PCR methods.The findings 
after the statistical analyses makes us drive to the 
following conclusions: IL-17 occurs in almost all 
the patients infected with chlamydia – their or-
gans or systemic environment compared with the 
patients of non-chlamydia infection (97% against 
21%, P<0,05). At the same time, IL-17 has been 
measured by higher parameters, than IL-23. The 
highest parameters of IL-17 were recorded with 
the patients having acute chlamydiosis in the 
impaired localities and also with the patients 
having arthritis and high antiovarial antibodies, 
IL-23 in high digits was recorded with the patients 
having a high bent to metaplasy. The gained data 
point the opinion that Il-17 and IL-23 take part 
in Chlamydia Immune-pathogenesis.

Key words: IL-17, IL-23, Th1, Th2, T regula-
tory (Treg), T (CD4) lymphocytes, ASA, AOA, 
AZPA antibody, Chlamydia trachomatis, Chla-
mydiosis.

РЕЗЮМЕ

ИЛ-17/ИЛ-23 И ХЛАМИДИЯ 

Шавлакадзе Н.О., Горгошидзе Б.Н.

Медицинский центр «XXI век», государствен-
ный университет им. А. церетели, кутаиси, 
грузия; нии репродукции человека им. и.Ф. 
Жорданиа, тбилиси, грузия

Ch.Trachomatis - грамотрицательная бактерия, 
которая инфицирует органы урогенитального 
тракта и, вызвав воспаление, значительно 
поражает репродуктивную сферу мужчин 
и женщин. В тоже время ее поражающее 
действие на этом не завершается и она непо-
средственно способствует развитию язвенных 
и опухолевых процессов. Как выявилось, в 
этих процессах особое место занимает спо-
собность хронизации Ch.Trachomatis, которая 
развивается, несмотря на мощный гумораль-
ный и клеточный ответ на ее проникновение 
со стороны пораженного организма. Известно, 
также, что в этих процессах непосредственно 
учавствуют T(CD4) лимфоциты и образован-
ные ими цитокины, в том числе ИЛ-17 и ре-
гулирующий его ИЛ-23. Эти процессы важны 
в иммунопатогенезе хламидиоза, поэтому 
целью исследования явилось изучить ИЛ-17 
и ИЛ-23 у больных хламидиозом.

Изучены 56 пациентов, инфицированных 
хламидией, 31 пациент без хламидиоза (но-
сители другой патогенной флоры - Neisseria 
gonorrhoeae, Neisseria gonorrhoeae) и 21 здо-
ровый донор на носительство ИЛ-17 и ИЛ-23 
в местных очагах поражения и в организме. 
Для достижения цели мы проанализировали 
клинико-анамнестические данные, произ-
вели соответствующие инструментальные, 
лабораторные и иммунологические иссле-
дования. Инфицирование Ch.Trachomatis 
устанавливали серологическими, имму-
нофлюоресцентными и RT-PCR методами. 
А ИЛ-17 И ИЛ-23 изучали методами ELISA 
и RT-PCR.
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На основании данных, полученных в резуль-
тате статистического анализа, нами сделано 
следующее заключение: ИЛ-17 обнаружива-
ется реально у всех пациентов с хламидиозом 
в очагах поражения и системной среде, по 
сравнению с пациентами без хламидиоза (97% 
против 21%, p<0.05). В тоже время, показатель 
ИЛ-17 был более высоким, чем ИЛ-23. Вы-
сокий показатель ИЛ-17 был зафиксирован 
у пациентов с острым хламидиозным вос-
палением и пациентов, у которых в случаях 
хронизации были выявлены артрит и высо-
кий титр антиовариальных антител. ИЛ-23 
в высоких цифрах был зафиксирован только 
у больных с высоким предрасположением к 
метаплазии. Полученные данные указывают 
на реальное участие этих цитокинов в про-
цессах заболеваний урогенитального тракта, 
особенно при хламидиозе, что указывает на 
непосредственное участие ИЛ-17/ИЛ-23 в 
иммунопатогенезе хламидиоза.

reziume

interleikin-17/23 da qlamidia

n. SavlayaZe, b. gorgoSiZe

samedicino centri “XXI  saukune”, 
a. wereTlis sax. saxelmwifo universite-
ti, quTaisi; i. Jordanias sax. adamianis 
reproduqciis s/k instituti, Tbilisi

sayovelTaod cnobili faqtia, rom 
gram-uaryofiTi baqteria Ch.Trachomatis 
seriozul problemebs uqmnis qalisa 
da mamakacis reproduqciul sferos. 
amavdroulad, igi qronizaciis didi 
unariT gamoirCeva, miuxedavad mis mi-
marT maspinZeli organizmis imunuri 
sistemis mxridan ganviTarebuli 
Zlieri humoruli da ujreduli pa-
suxisa. cnobilia, rom amave proce-

sebSi aqtiurad monawileoben T(CD4) 
limfocitebi da maT mier inducire-
buli citokinebi. maT Soris unda 
iyvnen: il-17  da misi maregulirebeli 
il-23.

Cveni kvlevis mizani am ori citoki-
nis Seswavla gaxldaT qlamidiozian 
pacientebSi.

Seswavlili iqna qlamidiiT inficire-
buli 56 pacienti, 31 sxva paTologiuri 
floris (Neisseria gonorrhoeae, Neisseria 
gonorrhoeae) matarebeli da 21 praqti-
kulad janmrTeli donori anTebiT 
kerebsa da plazmaSi il-17-isa da il-
23-is mtareblobaze. miznis misaRwevad 
gavaanalizeT klinikur-anamnezuri 
monacemebi, CavatareT Sesabamisi in-
strumentuli, laboratoriuli da 
imunologiuri kvlevebi. infeqciebis 
diagnostika xdeboda serologiuri, 
imunofluorescenciuri da pWr-is 
meTodebiT. il-17  da il-23-s ki vswav-
lobdiT ifa da pWr-iT.  

miRebul SedegTa statistikuri ana-
lizis safuZvelze gakeTda Semdegi 
daskvnebi: il-17  inducirdeba qla-
midiiT dazianebul yvela keraSi. 
amavdroulad, misi raodenoba il-23-
ze bevrad maRali iyo amave kerebSi 
(97% 21%-is winaaRmdeg, p<0.05). il-17  
gazrdili cifrebiT daudasturdaT 
mwvave qlamidiozis, qlamidiozuri 
arTritisa da autoovariuli antisxe-
ulebis matarebel pacientebs. il-23 
statistikurad sarwmunod gazrdili 
raodenobiT daudgindaT metaplazi-
isken midrekil pacientebs. miRebuli 
Sedegebi pirdapir miuTiTeben am 
citokinebis realur monawileobaze 
qlamidiozis imunopaTogenezSi. 
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The phenomenon of longevity presents a doubt-
less interest from the point of view of the knowl-
edge of aging processes in the systems of the 
organism. At present, the most frequent reason of 
presenilation, limiting life expectancy and work 
capacity, are diseases of the blood circulation 
system. In this connection, data about a way of 
life and some factors of the internal environment 
of an organism are noteworthy as they define the 
process of ageing and the condition of the blood 
circulation system [4,7,17].

Aging is accompanied by changes in all organs of 
the blood system. Age involution, besides a mar-
row, affects such organs rich in lymphoid tissues 
as the spleen, lymph nodes and tonsils, whose 
weight decreases considerably by age 65-70. The 
hemopoietic system in the elderly, reflecting the 
general laws of processes involution in an aging 
organism, keeps compensatory reactions, ensur-
ing necessary production of blood elements in 
normal conditions. A decrease in its adaptable 
possibilities is manifested various functional ten-
sions - diseases, stressful situations, etc. [5,6].

Age changes in the blood circulation system, 
while not primary in the genesis of ageing, con-
siderably impact its character and rate. They sub-
stantially limit the adaptable possibilities of the 
physiological system of an organism, and create 
preconditions for the development of pathology. 
Determination of age features helps to understand 
more deeply an originality of clinical, treatment 
and preventive maintenance aspects of diseases 
of the system of blood circulation, and to differ-
entiate age and pathological changes.

The problem of biological age is a key for study-
ing the influence of time on organism changes at 

all stages of individual development from birth to 
death, united by the term ontogeny. In the defini-
tion of biological and physiological age, the full 
blood indices also play a considerable role [2].

The accumulated material testifies to some de-
crease about intensity of hemogenesis in ageing 
that is caused not so much by the atrophy process-
es in hemopoietic tissues, but by reduced demand 
of an aging organism. According to Dawydovsky, 
weight reduction of the bone marrow producing 
blood corpuscles, progressing in the course of 
time, corresponds to the general tendencies of 
senile involution [8].

We have not seen many researches into the 
quantity of blood cells in people of old age and 
especially various stages of their development in 
the literature [5,9]. 

The maintenance of hemoglobin in persons of 
elderly and senile age decreases and is at the 
bottom border of norm characteristic for mature 
age [6,8]. 

In persons of elderly and senile age the number 
of erythrocytes is decreased by the average of 
3,1×10¹²/ l–4,1×10¹²/l. Quantity decrease eryth-
rocytes only on 6,5% at long-livers at the age 
of 90-109 years is noted. Changes concerning 
erythrocytes include an increase in their osmotic 
resistance which is considered one of the indica-
tors of adaptation and the general condition of an 
organism [8].

Anemia is one of the most frequent hematologi-
cal syndromes in elderly and senile patients. The 
incidence of anemia increases with age: the level 
of hemoglobin in men is lower than 130g/l, and 
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in women – lower than 120g/l [3,10]. All kinds 
of anemias in elderly and senile age progress 
much harder than in persons of younger age 
groups: hypoxia caused by anemia is aggravated 
by cardiovascular and respiratory insufficiency in 
connection with frequent accompanying cardiac 
and pulmonary pathology [5].

The total number of leukocytes remains constant 
at the age of 30-80 years. In elderly and senile 
persons, a decrease in the life expectancy of 
leukocytes is observed. The basic reason is the 
decrease of the viability of cells, linked to their 
structural and functional changes [10].

Blood sedimentation test (BST), being one of 
the basic indicators of inflammatory processes in 
the human organism, possesses specificity only 
to 70%. It is known that the BST is affected by 
both internal processes and external factors, in 
particular the activity of the Sun [11].

In the persons of elderly and senile age the blood 
sedimentation test is increased a little [5]. Accord-
ing to other data, the BST to extremely old age 
varies little [5,6,8].

In older people the quantity of blood platelets 
moderately decreases, though does not fall below 
the limits of the accepted physiological norm, 
approaching to its lower limit [8,18]. According 
to the data of L. A. Chakina, between 71-108 
years the number of platelets is 207×109/l. L. P. 
Fedorova provides the following data: in older 
people the quantity of platelets was equal to 
274,4×109/l, and at in senile people - 252×109/l. 
Long-livers of Abkhazia have the level blood 
platelets on the equal to 184×109/l on the average 
[8]. Platelet aggregation increases with age as 
vascular lesions progress in the elderly [14,15]. 
Age resources of platelet aggregation depend on 
multiple factors [18,20]. 

In 30-40% of people aged over 70 years the 
reliability of the coagulation system is reduced, 
but the coagulation time does not change and 
the number of platelets is considerably lower 

only at long-livers, but in this case it is also at 
the bottom level of the norm [6]. The majority 
of researchers have come to a conclusion that, 
based on available evidence, is impossible to 
form a certain opinion on the general direction 
(acceleration or delay) of the coagulation process 
in old age [16].

In the literature, there are various data about indi-
cators of the full blood indices in the gerontologi-
cal age groups (elderly, senile and long-livers). 
In Azerbaijan researches concerning the evalu-
ation of health in long-livers are not numerous. 
In particular, it can be safely said that the blood 
structure, the calculation of uniform elements, 
and, in general, full blood indices, have never 
been investigated. In view of above-mentioned, 
one of the research objectives of our gerontologi-
cal research in the North-West region of Azer-
baijan, in areas where the level of longevity has 
not been studied, was the determination of some 
blood indices.

In the studied areas in all three age group, we 
studied, along with the determination of the arte-
rial pressure, heart EEG indicators, blood glucose 
level and full blood indices.

Materials and methods. The studies were car-
ried out in the Zagatala and Gakh areas charac-
terized by ethnic diversity. The population of the 
Zagatala area is 113800 people and of the Gakh 
region it is 53400 people (according to the data 
of the State Statistical Committee for 2009). 

After clarification of the age of the long-livers 
living in these areas, (determination of the family 
biography, survey of historical processes specific 
for these areas) they have been registered. All 
people living in these areas and belonging to the 
group of long-livers were registered.

We used the following age classification: elderly 
(60-74 year), senile age (75-89 year) and long-
livers (90 year and old). For the purposes of the 
study, the elderly and old people were selected 
by random sampling.
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Blood analysis is one of the most widespread 
laboratory tests. For a full blood test blood is usu-
ally taken in the morning, on an empty stomach. 
Analyses of the general classic blood spent were 
conducted [1,12].

Microsoft Excel (2007) was used for statistical 
data processing. Statistical significance of differ-
ences between the average values was estimated 
using Student’s t–test.

Results and their discussion. Zagatala and Gakh 
areas are located at bottom of the mountains of 
the Big Caucasus. Therefore, the relief of those 
regions is composed of mountains, foothills 
and flat zones. It is necessary to notice that no 
long-livers were found in the mountainous and 
high-mountainous areas. Our researches were 
carried out on long-livers, including those at an 
old and senile age living in the districts located 
at a height of 200-750 m above sea level. From 
49 long-livers, living in Zagatala, 5 men and 
44 women (only one woman did not give her 
consent to the blood test) were studies. From 31 
long-livers living in Gakh, 3 men and 28 women 
were studied.

Despite the differences in some blood indices 
(hemoglobin, quantity erythrocytes, BST) in norm 
between men and women, in our researches we 
carried out statistical calculations without dividing 
subjects into groups. One of the reasons of such 
determination was the small number of men, and 
also the lower levels of those indices in men.

It is necessary to notice that the basic indicators 
of the full blood test in various in ethnic groups 
(Azerbaijanis, Avars, Sakhurs, Ingiloys and 
Georgians) did not differ from each other. It may 
be linked to the fact that representatives of these 
ethnic groups live in identical environmental 
conditions, use one same food products, have 
similar lifestyles etc.

The results of our analysis showed that both in 
Zagatala and in Gakh the blood hemoglobin level 
in all three gerontological groups was below the 

norm. In these age groups, a relatively lower 
index was observed in senile age group of the 
Gakh region. 

If we consider the statistical analysis of the dy-
namic change of erythrocytes as shown in table, 
we can see that this indicator approached the low-
est normal level in all gerontological age groups, 
both in Zagatala and in Gakh. However in senile 
group of the Gakh region, the level of this index 
was below the norm (3,06±0,2; P<0,001).

In accordance with the results of our studies, 
it is possible to draw a conclusion that the low 
level of blood hemoglobin and the quantity of 
erythrocytes in all gerontological age groups is 
indicative of anemia in these areas. 

A gradual decrease in the level of hemoglobin 
described by some authors in process of ageing 
is, as a general rule, not caused by age, and is 
linked to a more frequent occurrence of diseases 
causing anemia. Anemia in old patients very often 
underlies the development of mental and neuro-
logic diseases, and also cardiac failure [3,17]. The 
detection of anemia in the studies regions may 
also be linked to adverse environmental factors.

No deviations from the norm were observed in 
the levels of other blood corpuscles (leukocytes 
and platelets). Only in long-livers these indices 
approached the lowest normal level (according 
to the data collected in the two areas).

In the analysis of the data showing the dynamics 
BST in regard to age, in all gerontological age 
groups of Gakh area this index was identical and 
tended to approach the highest normal level. 

In the senile and elderly age groups of the Zaga-
tala region the BST index was within the norm, 
although in the group of long-livers it was slightly 
above the norm (18,46±1,18; p<0,001).

Blood coagulation is a multi-stage, multi-
component process [19]. There is compelling 
evidence that various diseases are accompanied 
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by impaired functioning of the coagulation and 
fibrinolysis systems. In the clinical environment, 
the impairments at the fibrin- and thrombinogen-

esis are particularly common, e.g. ischemic heart 
failure, a heart attack, stroke, deep vein thrombo-
sis, pulmonary embolism and others [13,17]. 

Table. The indicators of the full  blood indices in the gerontological age groups 
of Zagatala and Gakh regions 

Indicators
of blood

The studied 
regions

 Norm

Zagatala Gakh
elderly 

n=7
senile
 n=7

long-livers 
n=48

elderly
 n=7

senile
n=7

long-livers
n=31

M±m; P M±m; P M±m; P M±m; P M±m; P M±m; P

hemoglobin 120-140 г/л 92,86±4,21
<0,001

92,86±2,86
<0,001

99,83±1,71
<0,001

101,43±4,04
<0,01

83,71±3,66
<0,001

94,58±2,19
<0,001

erythrocytes 3,7-4,7×10¹²/л 3,86±0,14
>0,1

3,61±0,19
<0,02

3,85±0,05
<0,001

3,66±0,07
<0,001

3,06±0,2
<0,001

3,72±0,05
<0,001

BST 2-15 mm/t 12±1,75
>0,1

12,4±1,46
>0,1

18,46±1,18
<0,001

14,3±2,4
<0,05

14,57±1,72
<0,02

15,26±1,43
<0,002

leukocytes 4-9×109/l 6,64±0,54
>0,5

8,1±0,41
>0,1

6,61±0,22
>0,5

7,1±0,39
>0,5

7,99±0,55
>0,2

5,5±0,15
>0,2

platelets 180-320×109/l 284,29±16,45
>0,2

260±9,76
>0,5

214,44±6,86
<0,01

260±18,9
>0,5

252,86±11,7
>0,5

223,87±7,9
<0,05

coagulation
time 4-7 min 2,66±0,3

<0,01
2,86±0,31

<0,01
3,27±0,18

<0,001
3,19±0,64

<0,05
3,07±0,41

<0,02
2,72±0,16

<0,001

In the pathogenesis the cardiovascular diseases 
related to age, the index of blood coagulation 
plays an important role. On the basis of our 
analyses we can note that coagulation time in 
the studies age groups was shorter and slightly 
differed from the normal index. 

Conclusions: 
The results of our studies show that in the popula-
tion of the Zagatala and Gakh region belonging 
to gerontological age groups, dysfunctions of 
the circulatory system interfere affect the normal 
process of ageing.

A decrease in the levels of such important blood 
indices as hemoglobin and the level of erythro-
cytes, in comparison with the norm, as well as the 
shortened coagulation time lead to the develop-
ment of pathologies in the body. 

In addition to the nutrition factor, adverse eco-
logical factors also play an important role in the 
development of such changes.

All these processes substantially affect the lon-
gevity index and active longevity in the popula-
tion of the Zagatala and Gakh regions.
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SUMMARY

THE FEATURES OF THE FULL BLOOD 
ANALYSIS IN THE GERONTOLOGICAL 
AGE GROUPS IN THE NORTH-WEST 
AREA OF AZERBAIJAN

Gadimova Z., Kasumov Ch.

institute of Physiology n. a. a. i. Garayev, nas 
azerbaijan, Baku

The present work is devoted to the study of full 
blood test analysis in the geriatric age group in 
the North–West part of Azerbaijan, where level 
of longevity is not studied. 

The results of our analysis showed that in all three 
gerontological age groups living in these regions 
level of hemoglobin and quantity erythrocytes 
was below the norm. The low level of blood he-
moglobin and the quantity of erythrocytes in all 
gerontological age groups is indicative of anemia 
in these areas. 

No deviations from the norm were observed 
in the levels of leukocytes and platelets. In the 
analysis of the data showing the dynamics blood 
sedimentation test in regard to age, in all geron-
tological age groups of these regions this index 
was identical and tended to approach the highest 
normal level. 

On the basis of our analyses it is possible notice 
that coagulation time in the studies age groups 
was shorter and slightly differed from the normal 
index. All these processes substantially affect the 
longevity index and active longevity in the popu-
lation of the Zagatala and Gakh regions.

Key words: longevity, full blood test analysis.
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РЕЗЮМЕ

ОСОБЕННОСТИ ОБЩЕГО АНАЛИЗА 
КРОВИ У ГЕРОНТОЛОГИЧЕСКИХ ВОЗ-
РАСТНЫХ ГРУПП СЕВЕРО-ЗАПАДНОЙ 
ЧАСТИ АЗЕРБАЙДЖАНА

Кадимова З.М., Касумов Ч.Ю.

институт физиологии им. А.и. караева нАн 
Азербайджана

Изучены особенности общего анализа крови у 
геронтологических возрастных групп Северо-
Западной части Азербайджана.

Результаты проведенных исследований пока-
зали, что во всех геронтологических группах, 
проживающих в этих регионах, уровень ге-
моглобина и количество эритроцитов в крови 
были ниже нормы, что указывает на опасность 
развития анемии.

В количественных показателях лейкоцитов 
и тромбоцитов отклонений от нормы не на-
блюдалось. 

Динамика изменения СОЭ в зависимости 
от возраста, во всех геронтологических воз-
растных группах Закатальского и Кахского 
районов была одинакова, и прослеживалась 
тенденция приближения к высшему уровню 
нормы. 

На основании проведенных наблюдений вы-
явлено, что время свертывания крови в ис-
следуемых возрастных группах незначительно 
отличалось от показателей общей нормы. 

Все эти процессы оказывают серьезное влия-
ние на индекс долгожительства и показатель 
активности долгожительства населения За-
катальского и Кахского районов.

reziume

sisxlis saerTo analizis Tavisebure-
bebi azerbaijanis Crdilo-dasavleT 
nawilSi mcxovrebi gerontologiuri 
asakis pirebSi

z. kadimova,  C. kasumovi

azerbaijanis erovnuli mecnierebaTa 
akademiis a.i. karaevis sax. fiziologi-
is instituti, baqo, azerbaijani

Catarebuli kvlevis safuZvelze Ses-
wavlilia Aazerbaijanis respublikis 
Crdilo-dasavleT nawilSi mcxovrebi 
dRegrZeli asakis pirTaAsisxlis 
saerTo analizis Taviseburebebi. 

gamovlinda, rom aRniSnul regionebSi 
mcxovrebi xandazmuli asakis adami-
anebSi hemoglobinis done da eriTro-
citebis raodenoba normaze naklebia, 
rac miuTiTebs anemiis arsebobaze; 
asakobrivi aspeqtis gaTvaliswinebiT 
eriTrocitebis daleqvis reaqciis cv-
lilebaTa dinamikis Seswavlam aCvena, 
rom zaqaTalisa da kaxis raionebis 
mcxovrebTa gerontologiur asako-
briv jgufebSi es maCveneblebi erT-
nairi iyo da dasturdeboda normis 
umaRles donesTan misi miaxlovebis 
tendencia; leikocitebisa da Trom-
bocitebis raodenobriv maCveneblebSi 
normidan gadaxra  ar aRiniSneboda; 
gamokvleul pirebSi sisxlis Sed-
edebis dro SedarebiT xanmoklea da 
odnav gansxvavdeba saerTo normis 
maCveneblisagan.

miCneulia, rom es procesebi seriozul 
zegavlenas axdens zaqaTalisa da 
kaxis raionebis mosaxleobis dRegr-
Zelobis indeqsis maCveneblebze da 
zogadad aqtiur xandazmulobaze.




