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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IIpyu HapymieHnH yKa3aHHBIX IPABHJI CTATbH He PACCMATPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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-
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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 y*-test were used to assess
statistical analysis and p<0.05 was accepted as
significant.
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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

Results and their discussion. Mean patient age
was 42,6315 (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
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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 38°) 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-
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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 90.7% (305/336) 85.48% (286/336) 76.54%(257) <0.05
location
for stone size 0 0 0
(10 2am) 88% (296/336) 77% (259/336) 54% (192) <0.05
for stone 85.4% (285/336) 75.6% (255/336) 85.4 %(285) <0.05
1mpaction

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 38%) 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
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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



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

© GMN

%, 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.

PE3IOME

BJIUSAHUE PASMEPA KAMHS, ET'O JIO-
KAJIM3AIIMU U 3AKYITIOPKHN HA YCIIEX
YPETPOCKOIMMYECKOW IMHEBMOJINU-
TOTPUIICUUA

Yudrun X., CaBac M. AnTbIHKOI A., Henn .,
Bepur A., YeaenkoJisl b.

Yuusepcumem Xappan, wixona meouyunsl, om-
oenenue yponoeuu, Cannuypgha, Typyus

I{enpto ucciaenoBaHus ABUIACH OLEHKA BIIMS-
HUS BEJIMYMHBI KaMHS, MECTa €r0 JIOKaIU3aluu
U 3aKyIOPKH Ha YCIEX YPETPOCKOMHYECKOU
nHeBMoJuToTpuncuu. McenenoBanue ObLI0
npoBeieHo Ha 336-u nanuenTax (129 xeHiuH u
207 Myx4mH), KOTOpBIM ¢ aBrycra 2005 o uroHb
2008 rozma Obla MPOBEAECHA yPETPOCKOITMYECKAs
ITHEBMOJIMTOTPUIICHS 110 MOBOJLy YPaTHBIX KaM-
Hel. [lonydeHHbIE TaHHBIE aHAIM3UPOBAIIUCH C
TOYKM 3pEHUs JIOKAJIU3alUK KaMHeH, pazMepa
U 3aKynopku. Bce yperpockonuueckue MaHu-
MYJSLIUU TPOBOAMIINCH 1O 001I1el aHnecTe3nei
IIOCPENICTBOM PUrHAHOIO yperpockona 9.5F. [{na
O1IeHKH 3D PEKTUBHOCTH JICUSHUS JIeTIaNICs CHU-
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MOK MOYEBOTO ITy3bIPsI U YPETPHI B NIEPBBIN I10-
CJIEOIIEpALlMOHHBIN JCHb U HA YETBEPTHIC CYTKH.
Bospact manmentoB 061t 42,6315 (14-77) ner.
CpenHuii pasmep KaMHs JUIsl BCEX I'PYTIIT paBHsUI-
cs19.77+4 MM (5-20 mm). Beem narrenTam npoBo-
JIUJIACh YPETPOCKOIUYECKAs! THEBMOJIUTOTPUIICHSI.
ITonoxxurenbHble pe3yasTaTbl OTMEUEHBI B 85,71%
cimydaeB. Koadduiment ycrexa yperpockonuye-
CKOM ITHEBMOJIMTOTPUIICUM IIPHU ITPOKCUMAJIBHOM,
CpeIHEH U TUCTAIILHOW YpeTpe, B 3aBUCUMOCTH
OT JIOKAJIN3aI[M MOYEBOTO KaMHs1, COCTaBHJI COOT-
BETCTBEHHO 76.54%, 85.48% 1 90.74%, ipu pazmepe
kamHs1 (>10 Mm)—54%, 77% u 88 % v ripu 3aKyTopke
MoueBbIM KaMHeM — 50%, 75,6% u 85,4%. [ 1pu noka-
JIM3aLH YPATHBIX KAMHEH B IPOKCUMAJIbHOM YacTH
1 ux pazmepe >10 Mm, 3aKyIopka JocTurasia oosee
BBICOKOW CTaTUCTUUYECKH JIOCTOBEPHOM BEJIMUMHBIL.

Jlenaercst BBIBOZI O TOM, UTO IIPH HATMYUH KaMHEH
B 00JIaCTH TUCTAJILHOM YaCcTH MIOCPEACTBOM ITHEB-
MOJIUTOTPUTICUY MOYKHO JIOCTUYB MOJIOKUTETEHOTO
MCXOJ1a C HU3KUM YHCIIOM OCIIoKHEeHU . [ Ipu noka-
JIM3aLIY KaMHer OIbke K 001acTH MPOKCUMATBHON
9gacTH KOd(PHUIMEHT ycTiexa CHUKACTCS, a CITydan
OCJIO)KHEeHMH yBenunuuBatorcs. Koadduiument
OCJIOKHEHHS YBEJIMUMBACTCS TIPH HATMYNH KaMHEH
0O0JIBIIOTO pa3Mepa 1 PH 3aKyTOpKe.
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OINNIPEJAEJIEHUE ITIOTPEBHOCTU B BUHUPOBAHUU, OLIEHKA
ICTETUYECKUX JEPEKTOB 3YBOB U PACITPOCTPAHEHHOCTHU
NX PUCK-PAKTOPOB B NIONIVJIALIMU r. TBUJINCHU

Neanumsuiau P.I., Mapreeaamsuiau B.B., Kanannanze M.H.

Tounucckuii cocyoapcmeennwiii yHusepcumem um. Me. Jorcasaxuweunu,
Cmomamonoeuueckas knunuka npogh. B. Mapesenawesunu, Tounucu, I py3us

B nocneHme rogpl B CBSI3U € TEM, YTO ICTETHYE-
CKHE 3aIPOCHI TAIIMEHTOB HEYKIIOHHO PACTYT, BCE
OoJblliee pacpoOCTPaHCHUE B OPTOIEAMYECKOM
CTOMATOJIOTUH MOJTy4aeT MPUMEHEHUE BHHUPOB.
[To naHHBIM HEKOTOPHIX aBTOPOB, JIJISl ICTETHYE-
CKOTO CTOMATOJIOTUYECKOTO JICUCHUS B KIIMHUKH
obpamtarores okosio 50% B3pOCIIOro HaceIeHUs
Esponsi [1,5].

DcTeTnuecKre CBOMCTBA 3y0OB MOT'YT HAPYILIATHCS
NPU UX Pa3IMYHBIX 3a00neBaHusX (piroopos, ru-
TIOTUTa3Hs AMAITH, KITMHOBHUIHBIN Ae(DEKT), a TaKkKe
IpU CUCTEMHBIX 3a00sieBaHUAX. 3a001eBaHUS
3y0OB MOTYT OBITh BBI3BAHBI BIMSHUEM BPEIHBIX
YCIOBUN TpyZJa, 3a00JeBaHUEM KEITYIOUYHO-
KHUIIEYHOTO TPAKTa, CUCTEMBl KPOBHU; MPUEMOM
HEKOTOPBIX JICKAPCTBEHHBIX CPEICTB, Yast, Kode,
MIUIIEBBIX KPACUTEINICH, KOTOPhIE M3MEHSIOT I[BET
aMaiu 3y00B|[ 6,7]; HEKOTOPBIMU HCCIIEIOBATEIISIMU
OIHCaHa B3aUMOCBS3b OOILIETO COCTOSHUS OPTaHOB
Y TKaHEH MOJIOCTH pPTa, HEKOTOPBIX CHCTEMHBIX
3a00JIeBaHUI M YIOTPEOJICHUS JIEKAPCTBEHHBIX
cpenacts [5,8,9]. YeraHoBieHa B3auMOCBSI3b Kype-
HUsl 1 1iBeTa sMaii 3yooB [4,10]. Onnako, o ceit
JIeHb HE BBISIBIICHBI HAMOOJIEE arpeCCUBHBIE PUCK-
(axTOpHI, BHI3BIBAIOIINE TIOBPEKICHUE 3YOOB U
MPETATCTBYIONIHE YCIICITHOMY BUHUPOBAHUIO.

Llenpio mccienoBaHus SBUIOCH OTIpEEICHUE
PHUCK-(PaKTOPOB ACTETUUECKUX JEPEKTOB 3yOOB
Y MOTPEOHOCTH B BUHUPOBAHUU.

Marepuana u Metonsl: PaboTa BbIloTHEHA Ha
OoCHOBe HccienoBanus 330-1 NaleHToB B BO3-
pacte ot 14 1o 70 net u3 obuel nonyasiuuu
r. Toumucu. Cpenu Hux B Bo3pacte <20 sieT Op110
28 6onbHbIX, 20-40 net — 172, 41-60 net - 108 u
>60 — 22 nauueHra.

© GMN

HccnenoBanue NpoBOANIN PETPOCTIEKTUBHO, THUIT
WCCJIEI0BAHMUS - CITy4ail-KOHTPOJIb. B rccienona-
HHE OBbUTN BKJIIOYEHBI TALUEHTHI, IIOCTYTUBIINE B
CTOMATOJIOTMYECKYIO KIMHUKY 1pod. B. Maprae-
namBuin 3a 2005-2009 rr. Kputepusimu uckito-
YEHUS SBJSUTUCH: CUCTEMHBIE 3a00IeBaHUs, AHa-
0eT, ayTonMMyHHBIE 3a00JIeBaHs, TsKENbIE (Hop-
MBI MaPOIOHTO3a, BHI3BAHHBIE COMAaTHYECKUMU
3a0oseBaHusMU. {715 uCCeoBaHUs TALMEHTOB
HaMu ObLTIa COCTABJICHA aHKETA MPEATIOIaraeMbIX
puck-(hakTopoB. M3ydanucs cinenyromnye Gpaxkro-
PBI: COMANTLHO-OMOTIOTHYECKHUE (BO3PACT, MOJI),
POU3BOJCTBEHHO-TIPO(ECCHOHATBHBIE, BPEI-
HBIC TPUBBIYKH, (DOHOBBIE U COIMYTCTBYIOLIUE
00ne3HH, MaToI0rHs 3y0O0B U MOJOCTH PTA, OYarH
(bokanbHON HHPEKITUH, TIPUKYC, THIT U XapaKTep
MUTAHUs, OCIOKHEHUS MTOCIIE TPEAbIIYIINX BU-
HUPOB U T.11. (Bcero 66 (hakTopos).

Craructnueckas 00paboTKa JaHHBIX BKIJIIOYAJIa
MOJCYET CPEIHUX aApHUPMETUUESCKUX BEIUYUH
(M), ctangapTHOTO OTKJIOHEHHS CPEIHUX apU -
metnyeckux Std. JlocToBepHbIE pa3inyus oKa-
3arenieil MeX Iy TpynaMu JUisi KOJTHYECTBEHHBIX
IIOKa3areel pacCUUThIBAIINCH 110 F kpuTepuro.
PaccunrtbiBanuch orHocuTenbHbIN waHe (OR)
95%CI [2].

AHaJlu3 MPOBOAMIM C MPUMEHEHHUEM IaKeTa
craructuyeckux nporpamm SPSS 11.5.

Pe3yabTatrsl m ux obcy:xkaenue. Ha nepsom
JTale UCCIEA0BAaHUS HAMU OIpenensanach Io-
TpeOHOCTH B BUHUPOBAHUHU CPEIU UCCIEAYEMOTO
KOHTHHICHTA. DCTETUYECKUE 1e(DEeKThI BHISBIIC-
Hbl y 121-r0 neenenryemMoro, U3 HUX My>K4uH - 71
(59%) u xxenmun - 50 (41%).
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CpaBHCHI/Ie HCCIICAYCMBIX T'PYIII MAIUCHTOB I10
PHCK-(aKTOpaM ICTETHIECKUX IeEKTOB TOKa3aJ,
YTO 3HAYMMBIMU OKa3aJIMCh CICAYIOIIUC TI'PYIIIIbL
(haKTOpOB: BO3PACT MAIMEHTA, BPEIHBIC IPUBBIUKH,

MEJTUIIMHCKUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

NHUTaHue, PUKYC, OOJIE3HU MOIOCTH PTa, MEXaHU-
YeCKUi (hakTop, OCIOKHEHUS OCIIE IMPEIBITYILIIX
BUHUPOB. O1ieHKa (haKTOPOB PUCKA ICTETUUSCKHUX
neeKTOB MpeICTaBIeHa B TAOIHIIE.

Tabnuya. Cmamucmuyeckasn oyeHka hakmopos pucka 3cmemudeckux oeghekmos 3006

HorpedHocTh B bes norpeod-
opapmy | MOCTH B BH- F
Kpurepuu DaKTOPHI PHCKA BHHHP HUpOBAHUH p
M StD M StD
BO3pacT nanuenta | <20 0,04 0,200 0,11 |0,314| 4,70 0,0309
BpeAHbIe KypeHue 0,69 | 0463 | 0,56 |0498| 6,30 0,0126
HPHUBBIYKI
HATOJIOTHH JKeJyI04HO-
gonyTCTBy}ou_me KHIIIEMHOTO TPAKTa 0,65 0,478 0,49 10,501 8,08 0,0047
orrest ouarn doxansHoit mupexumn | 024 | 0429 | 0,00 |0,069| 60,18 0,0000
Mexaandeckuii pakrop 0,26 0,443 0,14 10,347 | 8,19 0,0045
MEIMKaMEHTO3HOE JICUCHHUE 0,46 0,501 0,29 10,453 | 10,65 0,0012
[HTAHHIE TPEHMYIIECTBEHHO 0,89 | 0311 | 0,74 |0,439| 11,09 0,0010
YIIEBOIAMI
fTanme uactoe yrorpebrere 0,83 | 0380 | 0,72 0451 | 498 0,0263
crnagocrei
4acToe yrnorpedneHue kode 0,67 0,472 0,54 0,500 | 5,69 0,0176
Me31abHbIN 0,03 0,180 0,10 0,295 4,49 0,0348
HPHKYC —
JIMCTaJIbHBIA 0,15 0,357 0,07 10,259 | 5,09 0,0247
KOMIICHCHPOBaHHBIH 0,21 0,412 0,39 10,489 | 11,27 0,0009
Kapuec i
P CYGKOMIICHCHPOBAHHEIT 046 | 0,501 | 030 |0458| 942 0,0023
KapHec
Oonesmn TMHTHBHT 045 | 0,500 | 034 |0475| 431 0,0386
MapoIOHTa

Ha nuarpamme npeacraBieHa yacTOTa OCJIOKHEHUH 110CIE NPEAbIIYIIUX BUHUPOB

rpynmnax.
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Cpenu ocinoxHEeHUM BBICOKOM 4acTOTON OT/INYa-
I0TCA Cleayromue GakTopbl — U3MEHEHHE I[BETA
TJIOMOBI ¥ TIPOSIBIICHUS ITATOJIOTHUECKOM MUKPO-
(hi1opbl, caMoOil HU3KOM — THHTHBHT.

Ha BTOpOM 5Tame wmccienoBaHUs BBIYUCITUIN
OTHOCUTEIIbHBIN IIaHC MOTPEOHOCTH B BUHUPO-
Bauuu - OR.

YCTaHOBIEHO, YTO OTHOCHTEJIbHBIM IMIAHC
NOTPeOHOCTH B BUHUPOBAHUM OIpEEIsi-
eTcs cieayrumuMu (pakTopaMu: KypeHUe
- OR=1.82 (95%CI=1.13-12.37); naronoruu
KEeJyJOYHO-KuleyHoro tpakra - OR=1.94
(95%CI=1.22-14.26); ouaru (oxanbHOUN HH-
¢bexunn - OR=65.57 (95%CI=8.80-76.22); me-
xaHnnuyeckuit pakrop — OR=2.23 (95%CI=1.27-
58.95); menukamenTo3Hoe jeueHue - OR=2.14
(95%Cl1.34-24.56); nuTaHue NpeUMyIIECTBEH-
HO yriieBogamu - OR=2.89 (95%C=1.51-13.15);
yacToe ynorpebinenue cimagocreir - OR=1.87
(95%CI=1.07-9.85); wacTtoe ynorpebieHue
kode - OR=1.75 (95%CI=1.10-12.51); nucras-
HbI npukyc - OR=2.26 (95%CI=1.09-18.68);
cyOKOMIeHCHpOBaHHBIN Kapuec - OR=2.04
(95%CI=1.28-23.48); ruaruBut - OR=1.62
(95%CI1=1.02-19.20).

OCNOXXHEHUSIMH TIOCTIE TIPEBITYIIUX BUHUPOB
SIBIISTFOTCSL: YACTUYHOE HITH MTOJIHOE OTIIETUICHUE
mwiom6a - OR=34.12,(95%C17.98-52.11); u3me-
HeHue 1BeTa mioMosl - OR=80.67,(95%CI19.15-
509.48); nosiBieHHE AeMapKallMOHHON JMHUU
- OR=95.23,(95%C112.86-714.61); pexyppeHT-
HbIl Kapuec - OR=25.75,(95%CI=7.69-39.87);
ruHruBUT - OR=11.22,(95%CI1=3.22-68.99);
MPOSIBJICHUS TATOJOTHYECKONH MHUKPOQIIOPHI -

OR=123.16,(95%CI=16.68-726.40).

Taxkum oOpa3om, B HCCIEAYEMOM HaMHU KOH-
TUHTCHTE NOTPEOHOCTh B BUHHPOBAHUU BBI-
asineHay 121-ro (36,7%) nanuenta. HanGonee
BBICOKUH PUCK ICTETUYECKHUX JAe(HEKTOB 3yOOB
00yCIJIOBJICH HAJIMYMEM 04aroB )OKaIbHOM HH-
(dexunu, BpeIHBIMH MPUBBIYKAMH, TUTAHUEM
MPEUMYIIECTBEHHO YIIIEBOIAMH, YACTBIM YIIO-
TpeOIeHreM cllaJjocTel 1 Kode, TucTaabHbIM

© GMN

IIPUKYCOM, OOJIE3HIMU MOJIOCTH PTa, OCIOXKHE-
HUSIMU IOCJIE NPEIBIAYIINX BUHUPOB.

Onpenenenue puck (GpakTopoB 0OECIIEUUT Tpe-
BEHIIMIO ICTETHYECKUX Je(heKTOB 3yOOB U
CBOCBPEMEHHOE BBISBIICHUE KOHTUHICHTA BU-
HUPOBAaHUSL.
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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, Thilisi, 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=1.51-13.15); 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%CI11.28-23.48); 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%C17.98-52.11); discolor-

16
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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%CI1=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.

PE3IOME

ONNPEJAEJEHHUE IMOTPEBHOCTHU B
BUHHWPOBAHUU, OHEHKA 3CTETUYE-
CKUX JE®EKTOB 3YBOB U PACIIPO-
CTPAHEHHOCTH UX PUCK-PAKTOPOB
B IONVYJIAIIMU r. TBUJINCH

Neanumeuiaun P.I., Mapreeramsuiau B.B.,
Kananpanze M.H.

Tounucckutl 20cy0apcmeeHHblll YHUBEPCUMEN UM.
Hs. [rcasaxuusunu, Cmomamono2udeckas KIuHu-
Ka npog. B. Mapesenawsunu, Tounucu, I pysus

Llenbro mccnenoBaHus SIBUJIOCH YCTAHOBIICHHUE
PHCK - (aKTOPOB ICTETHUECKUX J1e(hEeKTOB 3yOOB
¥ TIOTPEOHOCTH B BUHUPOBAPHUU B TIOMYJISIIAN
r. TOunucwu.

Uccnenosanst 330 nui B Bo3pacte ot 14 1o 70
aet u3 obuiei nonmynauuu r. TOMIMCcH, THIT HC-
CJIEZIOBaHUS - CIIy4all-KOHTpOIIb. B uccienosanue
OBUTM BKJIFOYEHBI MAIIMEHTHI, TOCTYNUBILINE B
CTOMATOJIOTUYECKYI0 KIMHUKY Tipod. B. Mapr-
BenamBuian 3a 2005-2009 rr. Kpurepusimu uc-
KJTFOUEHHS SIBJISUTUCH: CUCTEMHBIE 3a00JIeBaHus,
nradeT, ayTOMMMYHHBIE 3a00JI€BaHuUs, TSKEIIbIE
(hopMBI TAPOIOHTO34, BEI3BAHHBIE COMaTHYECKHU-
MU 3200JI€BaHUSAMU.

CraTucTHUECKHIl aHAIU3 MPOBOAMIN MOCPEI-
cTBOM IakeTa nporpamm SPSS 11.5.

YCTaHOBIEHO, YTO OTHOCHUTEJIbHBIN IIAaHC
noTpebHoctu B BuHUpoBanuu (OR) ompene-
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AT ciaenypmue GakTopbl: KypeHHE -
OR=1.82 (95%CI=1.13-12.37); naTtonoruu
KeJNyA04HO-KHIIeHoro tpakra - OR=1.94
(95%CI=1.22-14.26); ouaru (oxanbHOUN HH-
¢bexuun - OR=65.57 (95%CI=8.80-76.22); Me-
xaHnueckuit pakrop — OR=2.23 (95%CI=1.27-
58.95); menukamenTo3Hoe jeueHue - OR=2.14
(95%C11.34-24.56); nuTaHue NpeUMyIIeCTBEH-
HO yriieBogamu - OR=2.89 (95%C=1.51-13.15);
gacToe ynorpebinenue crnagocteit - OR=1.87
(95%CI=1.07-9.85); wacToe ymorpebiaeHue
kope OR=1.75 (95%CI=1.10-12.51); nmuc-
TanbHbIA npukyc - OR=2.26 (95%CI=1.09-
18.68); - cyOkoMmeHCUPOBAHHBIN Kapuec
- OR=2.04 (95%CI1.28-23.48); TUHTUBUT
- OR=1.62 (95%CI1.02-19.20); yacTuuHoe
WJTH TIOJTHOE OTIIeIIeHHe TIoMObI - OR=34.12
(95%CI17.98-52.11); usmeHeHue 1BeTa MIOM-
661 - OR=80.67 (95%CI119.15-509.48); noss-
JeHHUE JeMapKallMoHHOM nuHuu - OR=95.23
(95%CI112.86-714.61); pexypeHTHbI Kapuec
- OR=25.75 (95%CI1=7.69-39.87); TUHTUBHUT -
OR=11.22 (95%CI1=3.22-68.99); nposiBieHus
natojoruueckoil Mmukpodiaopsr - OR=123.16
(95%CI=16.68-726.40).

Agboyydg

3060@gd0lL Lodo®mgdol goblobwgms,

300 gdols gbmgBogy®o ©gB9ddgdols ©s
domo  Molig-go]Bmmagdol aog@3Egegdols

dgxobgds . mdoanobliols 3m3yans0sdo

@. 0gobodgoao g. Jodaggansdgoeno, d. jo-
g obesdy.

ndo@olol 0g. xogobodgoamol Lab. ¢bo-

390L0BgB0; g JoMpg9esdgoemols LEmIs-
AMEma0900 3er0bogs,mdoaolo, lods@o-

3IKR®

380 g30L  Jobobl [o®dmowagbos gobo-
@90l Logo@mgdols s gdoanols glomg-

© GMN

03900 ©989dB900L og@GImgdols s
(ﬁobd-cgo;](?)m(ﬁaéob ‘33(3301)360.

bod@mdo gl yangdygeos 14-sb 70
Faooli sbogol 3530963900l 3o@ols w9l
damdo@gmools dgbFogerols Loggydgganby
J- wbdogooliols LogHhom dJmbsbengmdowsb.
3320 930L Bodo — dgdmbggge-3mbG@mano.
aodmAoibgol 3@o@gmoydgdo: LolBgdyco
> 59H™0dYby@o 5350 9dgbo, L0sdgB0,
Lmdo@y®o 055350909000  45dm§ 39700
ddodg gem@dol 3oBm@MbEMbo. sbogobo
ho@Bods LEsGolBgymo 3Gma®sdgbols
3539@0L SPSS 11.5-0L godmygbgdom.

oEy0bws, MM gobo®gdol Lododmg-
b0l godmdom Dbl aoblsobmg@msaggb
3990950 BoJHOOgo0: Logadghol Fogo
- OR=1.82 (95% CI=1.13-12.37); 39%-
bofasgol F@sdBol dsmmampogdo
- OR=1.94 (95%CI=1.22-14.26); ¢m 3go-
mydo 0bggiool 3gmgdo - OR=65.57
(95%CI1=8.80-76.22); dg9obog o god@meo
— OR=2.23 (95%CI=127-58.95); {sd@gdols
dowgds - OR =2.14 (95%CI=1.34-24.56);
930053 gbo bobdo@fyarmgobo 3ggos -
OR=2.89(95%CI=1.51-13.15); @&gd0@ gyeols
bdocdo dowgds - OR=1.87 (95%CI=1.07-9.85);
gogol bdodo dowgds OR=1.75(95%CI=1.10-
12.51); wol@ogy@do msbidoangs - OR=2.26
(95%CI=1.09-18.68); - Lydzmad3gblodg-
dygamo go®oglbo - OR=2.04 (95%CI=1.28-
23.48); 0bpog0®0 gobomgdsdwyg - OR=1.62
(95%CI1=1.02-19.20); dg960L bofogrmd@ogo
ob 3o®Esdomo s@gghgs - OR=34.12
(95%CI1=7.98-52.11); 6g9bols 53g9@0l (33e00-
mgds - OR=80.67 (95% CI=19.15-509.48);
©093do@ 353090 bobol aohgbs - OR=95.23
(95% CI=12.86-714.61); ®gEooygeo oG-
0glbo - OR=25.75 (95%CI=7.69-39.87); @0b-
203000 - OR=11.22 (95%CI=3.22-68.99); 3o-
0 @MA09@0 doldOmRem@ol dsdmgan gbs
- OR=123.16,(95%CI=16.68-726.40).
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O EHKA DOP®EKTUBHOCTHU JIEYEHU S BOJIBbHbIX ITPOITA®EHOHOM
PN HA/ZKEJTYTOYKOBBIX ATPUOBEHTPUKY/IAPHBIX TAXUKAPIUAX

Yauya T.b., Adyaanse I.B., Heonepunze M.HU.

Meouyunckas akademust um. I1. [llomaoze;, HUU xapouonoeuu I py3uu

B Hacrosiiee Bpemsi OCHOBHOM KOHLIETIIIMEN BO3-
HUKHOBEHUSI HA/UKEITYI0YKOBBIX apUTMHUH SBIISIETCSI
IIPEACTABICHUE O re-entry, 4To MOATBEPKAACTCS
JAHHBIMU MHOTUX KIIMHUYECKHX U TEKTPOPH3HO-
JIOTUYECKUX HCcCieaoBanuii [1-5].

3a nocneAHNue rofibl IPOU30LLIN CYIIECTBEHHBIE
M3MEHEHHUS B JICYCHUN OOJIBHBIX C Pa3IHYHBIMU
BUJIAMU MAaPOKCU3MAJIbHBIX Ha/’KEITy0UYKOBBIX
(CynpaBeHTPUKYJISIPHBIX) TaXUKapAUl, 4TO, B
OCHOBHOM, CBSI3aHO C pa3padO0TKOM 1 BHEAPEHHUEM B
KIIMHUYECKYIO ITPAKTUKY 3aKPBITOTO CII0co0a Kare-
TEPHOI abalyy JONOIHUTEIBHBIX (AHOMAJIBHBIX )
IIyTEH MPOBEIECHUS U aTPUOBEHTPUKYIIIPHOTO CO-
enuHeHus [4-7]. HecMoTpst Ha BBIILIEU3IIOKEHHOE,
OJIHMIM M3 OCHOBHBIX METOJIOB JICUCHHUST OOTBHBIX
C HaJDKETy0YKOBBIMH [TAPOKCU3MAaIbHBIMU TaXU-
KapAWsIMU IIPOJIOIDKAET OCTaBATHCS JIEKAPCTBEHHASI
Tepanusi, KOTopas IoApasyMeBaeT Mpeaynpexie-
HHE IPUCTYIIOB apuT™MuH [6,8,9].

K namnbonee pacnpocTpaHeHHBIM BUAAaM HaJKe-
JIyIOYKOBOW NAapOKCU3MAJIbHOW TaXUKapIuu OT-
HOCHTCS TAPOKCU3MAIIbHAS] aTPUOBEHTPUKYJIISIPHAS
y3noBas peuunpoknas taxukapaus (ITABYPT).
[Tpu [TABYPT vimmtymibe BO30Y K ICHHS IIUPKYITAPY-
€T MEXTy ABYMsI Pa3HBIMH - ()yHKIIHOHATEHBIMU U
AQHATOMUYECKUMU Iy TSAMH. BBICTpBIM ITyTEM 3TOU
ApPUTMUH SIBIIICTCS] PETPOTPAIHBIN ITy4OK, a MeJI-
JICHHBIM — aHTETPAHBbII.

[Tocne mpoBeieHNst UMITYITECA MEIJICHHBIM ITyTEM
TI0 HAIpPaBJICHUIO [ ICCOBOTO IMyYKa KETyI04KOB,
UMITYJIBC TIPOBOJMTCS Ha3aJ B mpeacepane Obl-
CTPBIM ITyTE€M, YTO BBI3BAHO TOSIBIICHHEM Y3KOTO
(40 m/cex) P 3yOria Bo BpeMs WM ke HETOCPE/I-
crBerHo mociie QRS xommutekca (70 m/cek). B
penkux (5-10%) cirygasix UMITYIIbC BO30YKICHUS
MIPOBOIIUTCSI OOPATHBIM HATIPABIICHUEM - OBICTPO -
AHTETPATHBIM ITyTEM, a PETPOTPAITHO — MEIJICHHBIM
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nyteMm (arunuunas ABYPT) BeisiBisiercs: 1IMHHOM
RP Taxuxapmueii. OjHako, B BO3HUKHOBEHUH TaXH-
KapaH1 Y4acTBYIOT TAKKE U JPYTHE PUCHTPAJIbHBIC
kpyru. P 3y01ibl, kotopbie otputiaresibibl B I u
aVF — orBeneHusx, pacnonoxensl nepeq QRS
KOMIUIEKCOM. B peakux ciydasx Imydku pUEH-
TPAJIILHON TaXUKapAUU IPEACTaBICHbI MEIJICHHO
MIPOBOJISIIEH TKaHbIO (T.H. MEIJICHHO-ME/IJICHHBIIH
Tt ABYPT) u P-3y6uis1 pukcupyrores mocie QRS
KomIuiekca (MaTepBain RP>70 m/cex).

3a nmocieaHue rofibl IPOU30LULIN PA3UTEIbHBIE
MU3MEHEHUS B JICUCHUU OOJIHBIX C pa3IMYHBIMU
(hopMaMu TapOKCH3MATBHBIX HAHKEITYTOUKOBBIX
taxukapauil (ITHXKT), uro cBsizaHO ¢ BHEAPEHU-
€M B KJIMHUYECKYIO IIPAKTUKY METO/1a KaTeTePHOM
a0anuy TOTIOTHUTEIBHBIX My Tel MPOBEICHUS U
aTpUOBEHTPUKYIsIpHOTO coequHenus [9,10].

[Ipenaparamu BbIOOpa 17151 TEPMUHALIMU U TIpe-
BeHumu [THOXKT npu oTCyTCTBUM BBIpaKEHHBIX
IPU3HAKOB CTPYKTYPHOI'O MOBPEXKACHUS MUO-
Kap/ia BJISIFOTCS] aHTUAPUTMUYECKUE ITPETaparhbl
¢ kiacca (mpomadenon — mponanopm, «IIpomen
CS» Ilpara, Yexus) [11-15].

I1enbto JaHHOTO UCCIIEA0BAHUS IBUJIOCH OIIpe/ie-
nenue 3((HeKTUBHOCTH IecTBUS MpornadeHoHa
U er0o BIHSHUA Ha ()YHKIIMOHAJIHLHOE COCTOSHUE
cepana y OONbHBIX MAapOKCH3MAIbHBIMHU aTPHO-
BEHTPUKYISIPHBIMU TaXUKapAUSIMHU.

Marepuana u metonsl. [log HabmroneHreM Ha-
XOMWIINCH 42 GONBHBIX - 28 My>K4nH U 14 KeH-
mwH. Y 24-X U3 HUX ObUIa TUAarHOCTUPOBAaHA
apTepHalibHas TUIIEPTOHUS MATKOU (QOpMBI, y
18-1 OONMBHBIX — BEr€TOAUCTOHUS HEUPOLIMPKY-
JATOpHOTO THMa. [IpucTynel napokcu3MaabHON
TaxMKapJu1 BOSHUKAJIN HaunHas oT 1-2-X pa3 B
cyTku A0 1-ro pasa B 2 Mecsiia.
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Jlnst u3ydeHus 3MEeKTPOPU3NOIOTUYECKHUX
CBOWCTB cep/ia, MPOBOIMPOBAHUS U THATHO-
CTHKH Pa3JIMYHBIX (POPM TaXUKAPIHH, OLICHKU
MIPOTUBOAPUTMUYECKOTO dPdekra mpornadeHona
MPUMEHSUTH YPE3MHUILCBOTHYO AJIEKTPOCTUMYJISI-
uuto cepaua (UI19C). B xkouTposnbHOM nieproze
OOJIBHBIX 00CIIeTOBANIN €3 MPUMEHEHUS KapIHo-
JIOTMYECKHX MPernaparos.

ITocne nanynuposanus npucrtyna ITHXKT pern-
ctpupoBany KT, NHIIEBOJHYIO AIEKTPOrpaMmy
U oTIpenesisiii (popMy — BUI aTPUOBEHTPHUKYJISIP-
Ho# Taxukapud. [To nanasmv YITOC y 26-1 605b-
HBIX OblJIa TUarHOCTUPOBAHA NMAapOKCU3MAaIbHAs
opToapoMHasi peturnpokHas Taxukapaus (IIOPT)
¢ curpomoM Bonbga- [lapkuncona — Yaiita. Y
16-u 6onbHbIX ObLTa BeIsiBIeHa [TABYPT.

[Mponadenon Ha3zHayanu B TedeHue 10-15-u
JTHEW, CyTouHas J103a Mperapara BapbupoBaia B
npeaenax ot 450 mr go 900 mr. Tlocne neuenus
MIPOBOAMIIOCH MOBTOpHOE 0bOcienoBanue YITOC.
Kpurepuem >3 peKTUBHOCTH MPEBEHTUBHOMN Te-
panuu CYUTaIN TEPMUHALINIO CTIOHTAHHBIX aTak
1 HEBO3MO)KHOCTb IIPOBOILIUPOBAHMUS IPUCTYTIOB
ApUTMUH ITOCIIE TOBTOPHOTO 31EKTPOPHU3UOIIOT U~
YeCKOTo UCCIIeI0BaHMs. B cityuasx aHTHapuTMH-
4yeckoi 3(h(eKTUBHOCTH JieueHHE poraheHOHOM
MIPOJIOJHKAJIOCH B T€UCHUE 3-X MECSIIEB.

Hamu mpoBeneHo takxke sxokapauorpadu-
YECKOE MCCJIEOBAaHUE /10 U MOCJE JICUECHUS.
[Ipoananu3upoBaHbl CIEAYIOINE MOKA3aTENN:
1. mepenuuii pa3mep sesoro npencepaus (JIII),
2. xoneuyHo-cucronnueckuit (KCP) u koHeuHo-
muactonnueckuii (KZP) pasmepsl neBoro xemy-
nmouka u Gpakmust Beiopoca (OB).

Marepuan craTucTu4ecku oopaboTan ¢ nmpume-
HeHueM t-kputepust CTbrOEHTA.

Pe3yabTarhl U MX 00cyxkaenne. Ha ¢pone kyp-
coBoro sieueHus (10-15 gueit) y 32-X G0OMBHBIX
MOJIHOCTBIO PEKPATUIIMCH aTaKu ITAPOKCH3MAaIIb-
HBIX MPHUCTYTIOB aTPHOBEHTPHUKYISIPHOW Taxu-
KapI1H ¥ HE TPOBOIUPOBAIIUCH ITPH TOBTOPHOM
UIIDC. Mpodunakruueckas 3hPpeKTUBHOCTH
npenapara ormeuainach B 32-x (76,1%) cmyuya-
ax. DPdexruBHocts nponadenona npu [TIOPT
u [TABYPT Obina moutu oxunakoBa (76,1% wu
76,4%, COOTBETCTBEHHO).

[Tocne mpoBeaeHus JedeHUs: MponadeHoOHOM
OTMEYAJIOCh YMEPEHHOE 3aMeIJIeHHe aTpuo-
BEHTPUKYJISIPHON MPOBOAMMOCTH (YMEHBIIICHUE
uHTepBana P-Q, cHmwkenne Touku Benkebaxa),
CHIDKEHHE BPEMEHH BOCCTAHOBICHHS (DYHKIIUU
cunycoBoro y3ia (BBOCY), a takxke ero koppu-
rupoBaHHoi QpyHkiwy (KBBOCY) (Tabnmua 1).

Tabnuya 1. Pezynomamul oannvix YI19C na gone neuenusi nponaghenonom (M=+m)

IMoka3areJb Hcxonnble JaHHbIE IocJie npuema nponagenona p
P-Q, mc 144,0+£2,4 162,2+4,5 >0,001
BBOCY, mc 1079+26,1 1138+28.2 >0,05
KBB®CY, mc 268,3+21,9 323430,0 >0,02
Touka Benkebaxa, MMp/MUH. 178,4+4,6 168,42+4.2 >(0,05

10-u 607BbHBIM TOTPEOOBAJICS JUTUTEIBHBIN MTPH-
eM nponadenona. M3 Hux y 4-x oTrmMedanauch
no6ouHbIe 3(HEKTHI: OpaauKap s, 3aMe/IICHHIE
BHYTPHKEIYJOYKOBOI MPOBOAMMOCTH, TOJIOBO-

KpYy>KEHHE.

[Tpodunaktudeckas 3¢hpexTuBHOCTH TIpomade-
HOHA, TOCTUTHYTast Ipu 10-THEBHOM JICUCHHH,
coxpaHnsnach y 22-x (84,6%) u3 26-u 601bHbBIX
[TABYPT n y 11-u (68,7%) u3 16-u 601bHbBIX
[1OPT.

Tabnuya 2. OxoKI nokazamenu nocie 10-0nesnozo neuenuss nponaghenonom

IHoka3zaresnb HcxonHble 1aHHbIE IMocse npuema nponageHoHa
JIIT, em 2,9+0,1 2,9+0,1
KCP, cm 2,9+0,1 2,8+0,1
KJIP, cm 4,3+0,1 4,3+0,1
DB, % 62,7+1,1 63,9+1,1

© GMN
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W3 Tabnuiipl 2 SBCTBYET, YTO CYILIECTBEHHBIX W3-
MEHEHHH B 3JIEKTPOPHU3HOTIOTHIECKHX TTOKA3ATEISIX
U JIAaHHBIX (PYHKIIMOHAJIBHBIX COCTOSIHUI JIEBOTO
JKEJTy/l0YKa 110 CpPaBHEHMIO C MOKa3aTesIMU He-
MPOJOJDKUTENBHON Tepanuu MpornageHOHOM He
oTMevaioch (Tabmuna 2).

Jleuenwne mponad)eHOHOM TIOKa3a10 3aMeryieHre AB-
MPOBOIMMOCTH, CHUPKEHHE BPEMEHHN BOCCTAHOBJICHUSI

(YHKIMU CHHYCOBOTO y371a B 7% CITy4aes.

Takum oOpa3zoM, HaIIM UcCCIEJOBaHUS NOA-
TBEPIWIH, YTO MPOINAPEHOH SBISETCS BHICOKO-
3P PEKTUBHBIM aHTHAPUTMUYECKHM CPEJICTBOM
IIPEBEHIIMH MTAPOKCU3MAJIBHBIX aTaK aTpUOBEH-
TpukyisipHoi Taxukapauu (IIOPT u ITABYPT).
IIpu 5TOM y BBIIIEYKa3aHHON Kareropuu 00jb-
HBIX OH HE OKa3bIBA€T OTPULIATEIILHOTO BIUSHUS
Ha (PyHKIIMOHAJIBHOE COCTOSIHUE MHOKap/a.
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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 ¢ 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.

PE3IOME

OIEHKA D®®EKTUBHOCTU JIEYEHUSA
BOJIBHBIX ITPOITA®EHOHOM ITPU HA /I-
KEJAYAOUYKOBbBIX ATPUOBEHTPUKY-
JIAAPHBIX TAXUKAPIUAX

Yauya T.b., Adynanse I.B., Heonepuaze M.H.

Meouyunckas akademusi um. I1. [llomaoze; HUU
kapouonoeuu I pyzuu

OnHUM U3 OCHOBHBIX METO/OB JIeYeHHs OO0Jb-
HBIX C HA/PKEITYI0YKOBBIMH TAPOKCU3MaJIbHBIMU
TaxXUKapAUsIMH IIPOAOJIKAET OCTaBaThCs JIEKap-
CTBEHHas Tepamnus, KOTopas MoJpa3yMeBaeT
IpeIynpexaeHne IpucTynoB apurMun. IIpena-
paramu BeIOOpa /711 TEPMHUHALIUHN U TIPEBEHIIUN
MapOKCU3MaJIbHBIX HAJKETYT0UYKOBBIX TaXUKap-
JUH, TIpU OTCYTCTBUHU BBIPAKEHHBIX NTPU3HAKOB
CTPYKTYPHOI'O MOBPEXJEHUS MHOKapAa, sIBJIs-
torcst antTuaputMuku 1C kiacca (mponadeHoH
— nporanopm, «I[Ipomen CSy» Ilpara, Uexus).

N3ydena 3¢ peKTUBHOCTH NeHcTBHUS TpoIa-
¢eHoHa, ero BIMsAHHE Ha (PYHKIIHMOHAIBbHOE
COCTOSIHME ceplia y OONBHBIX HMapOKCH3Mallb-
HBIMHU aTPUOBEHTPUKYIISPHBIMU TaXUKAPAUSIMU.
YcTaHOBIEHO, UTO Mpornad)eHOH SBISETCS BBICO-
K03((hEeKTUBHBIM CPEICTBOM MPOPHUIAKTHKH T1a-

© GMN

POKCHU3MOB aTPUOBEHTPUKYIIIPHON PELIUIIPOKHOMN
y3JI0BOM TaXHWKapAuu U aTpUOBEHTPUKYIIIPHON
taxukapauu. IIpenapar He Oka3bpIBaeT OTpHU-
[aTeJIbHOTO BIUSHUS Ha (PYHKIMOHAIBHOE CO-
CTOSIHUE CEepALA.
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MUKPOBUOJOI'MYECKHUE UCCJIIEJOBAHUSA
P UHOEKIUAX JTUABETUYECKOM CTOIBI

Unksuiaanse' JI.I1., Maueunaanse! X.J., Mukenanze' M.JL.,
Metpeseau' [I.A., ABazamBuiau’ [I.H.

ITounucckuii 20cyoapcmeeHtblil MEOUYUHCKULL YHUBEPCUMEem,
oenapmameHnm MUKpoOUOIO2UY U UMMYHOIO2UU,
’Knunuxa cocyoucmoii u HeomaoxicHo mukpoxupypeuu I kiunudeckou 6onvruyst, Tounucu

CaxapHnblii TnabeT, KaK MpaBHIIO, BEI3BIBACT Pe3-
KO€ CHUKEHHE OOMEHHBIX MPOIIECCOB U UMMYH-
HOM PeaKTUBHOCTH OpTaHN3Ma, U, KaK CJIEJICTBUE,
HECOMHEHHO, BO3pacTaeT PUCK HHPEKIIMOHHBIX
OCIJIO)KHEHUH, B TIEPBYIO OYEpeh PU CUHIPO-
Me nuabeTnyeckoil cTombl. BecbMa dacTeIMU
MUKPOOHBIMU areHTaMu, KOJIOHU3UPYIOIUMU
KOKHbIE€ TTOKPOBBI OOJBHBIX CaXapHBIM JHa-
0eToM, KaK U UHPUITUPYIOIUMH UX, SIBISTIOTCS
a’poOHBIE IPaMIIOJIOKUTEIbHbIE KOKKHU. [Ipu
MUKpPOOHOJIOTHYECKUX HCCIIETIOBAaHUSIX MTOpaXKe-
HUM HWKHUX KOHEYHOCTEH MpU CUHAPOME JUa-
OeTHUeCKOl CTOTBI 0€3 TOKa3aHWH K aMITy TalluH
Han0oJIee YacTo BHICISIIOTCS B-reMOTUTUYECKIE
ctpenTokokku (rpynn A, B, C, G) u 30;10TUCTBIE
craduiokokku [7,9,11]. Y GONBHBIX C IITUTETh-
HBIM XpOHUYECKUM Te€UEHHEM HHPHUIIUPOBAHHBIX
S3B CTOI CPaBHUTEJIBHO YAacCTO BBIIEISIOTCS
SHTEpOOaKTepUn, aHA3POOBI, CHHETHOWHAS Ta-
noyka. Takum nmanueHTaMm oObIYHO TTPOBOIUTCS
JUTATENIbHAS aHTHOMOTUKOTEpaITus pernapaTaMu
HIMPOKOTO CIIEKTpa ACUCTBUS, UTO CIIOCOOCTBYET
MH(UIIMPOBAHUIO SI3B CTOMBI MOJUPE3UCTECHT-
HBIMH MUKPOOPIaHU3MaMHU U MPUBOIUT K YXY/I-
IIEHHIO MTPOTHO3a, a TaKKe KpaiHe 3aTpyaHsIeT
noadop mpenaparoB Ais JieueHus. OTMmeyaeTcst
yBEJIMYEHUE YHUCIIa TMAUEHTOB C MH(MEKIHS-
MU HIKHUX KOHEYHOCTEH Ha (poHe caxapHOTro
nuadeTa, UHOUIMPOBAHHBIX METUIIUILITHHOPE3U-
cTeHTHRIMHM mTaMMmamu S. aureus (MRSA) [4].
[Tpu XpOHUUYECKOM TEUCHUH SI3B TMA0ETHICCKOM
CTOIIbI, KaK MPaBUJIO, UMEET MECTO MHGEKIIHs
MOJTUMUKPOOHOM 3THOJIOTHH; B TAKUX CIydasx
OOBIYHO BBIJIENIAIOTCS OTHOBPEMEHHO HECKOJIBKO
MUKpPOOPraHu3MoB. MUKpOOHBIE acCOIMAIINH, B
OCHOBHOM, ITPEJICTaBJICHbI TPaMIIOI0KUTEIbHbI-
MU KOKKaMH, TPaMOTPULIATEIbHBIMU OaKTEPHSIMH,
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a MHOT/Ja 1 aHa’poOamu [ 1]. lanHbIe cOBpeMeH-
HOM JTUTepaTypbl CBUIETEILCTBYIOT O OOJIBIIOM
pa3zbépoce STHOTOTHUECKON 3HAYMMOCTH OT/EIIb-
HBIX MUKPOOHBIX ar€HTOB, UH(UIUPYIOLIHX S3BbI
nuabeTudeckoi cromsr [2,10,12].

TpeBoXHBIM (hakTOM SBISETCSA TO, YTO B IO-
CJICTHUE TOJBI OTMEYAETCS] TOCTOSTHHBIA POCT
PE3UCTEHTHOCTHU BBIJCISIEMBIX TMPU Pa3HBIX
MaTOJIOTHSIX STHOJIOTUYCCKU 3HAYMMBIX MUKPO-
OpraHu3MOB K aHTUMHUKPOOHBIM Tperaparam,
9acTO MPUMEHSIEMBIM B KIIMHHYECKOW MPAKTH-
Ke, MPUYEM YacTOTa PE3UCTEHTHOCTU MOXKET
3HAYUTEIFHO PAa3JIMYaThCsl B Pa3HBIX CTPaHax
U reorpaduuecKuX perHoHax, a Takke pac-
NPOCTPAaHEHHUE W YBEIMYCHUE YHCIIA IIUPKYIIHU-
PYIOIIMX METHIIMJLTHHOPE3UCTEHTHBIX IITAMMOB
3osotuctoro cradguinokokka (MRSA) He Tombko
cpenu BO30yIUTENe HO30KOMHAIBHBIX, HO U
BHEOOJILHUYHBIX HHEKIHH [3,6,8].

Vcxozist M3 BBIIIECKAa3aHHOTO, TIENTBIO TAHHOTO HC-
CIIEZIOBaHMS SIBUJIOCH N3yUeHNE MUKPOOHOU CTPYK-
TYPBI 3THOJOTMYECKH 3HAYUMBIX BO3OYIHTENCH
UHQEKIMIA CTOIT y OONBHBIX CaXapHbIM JTHA0CTOM
¥ CTIEKTpa UX aHTHOMOTUKOPE3UCTCHTHOCTH.

Marepuaa u mMetoabl. VcciegoBanue mpoBo-
JIUJIOCH Cpe OOJIBHBIX caXxapHbIM auadeTom 1
U 2 Tuna ¢ MHQEKIMeH HUKHUX KOHEYHOCTEH,
HaOIOIABITUXCS B KIIMHUKE COCYIMCTON M He-
OTJI0XKHOU MHUKPOXUPYpruu | KInuHUYECKOU
OonpHULE T. TOwnucu B 2005-2009 rr.

Knuanueckuii Marepuan 3a0upany Ipy MOMOIIH
OUOTICHH TKaHEH U3 ouara MHQEKIINH WA UTOJTHHOU
acTMpaIyy 10 Ha3HAYCHUsI aHTUOMOTHKOB TIOCTIE
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XUPYpPrayeckoit 00paboTKU paHbl C COOMIOIECHIEM
BCEX MPABJI ACENTHKU U AaHTUCENITUKH. 3a0paHHBII
MaTepua’l OMEIIAJICS B CTEPHIIbHBIC KOHTCHHEPBI
¢ TpaHcnopTHOH cpenoii (Sterile Transport Swab
“Amies”) ¥ OTIIPABIISIICS B TA00OPATOPHIO.

NnenTudukanuss dTUOTOTHUYESCKU 3HAUMMBIX
BO30yauTeNel MPOBOAUIIACH B COOTBETCTBUU
CO CTaHJAAPTHBIMU METOJAUKAMU, YyBCTBUTEIb-
HOCTB BBIIEJIEHHBIX YACTBIX KYJIBTYP - METOOM
CEpUIHBIX Pa3BEICHUI B arape B COOTBETCTBUU
¢ pexoMeHaauusAsMu HannmonaibHOro KOMUTETA

110 KIMHNYCCKUM U na60paT0prIM CTaHI[apTaM
CILIA [10].

PesynbTarsl u ux o0cyxaenue. B nepuon 2005-
2009 rr. Obun oOcnenoBansl 115 marueHTOB.
Bo Bcex cimywasix ObLT MOATBEPKIAEH AMArHO3
nH(EKIMH cTombl Ha (hoHe caxapHOro auadera.
B anamze3e naneHToB ObUIH STIH30/1bI TOCITUTA-
JM3a1MH TI0 TOBOLY MH(EKINH B 00J1aCTH CTOIIBI
B TE€UEHHE MPE/IIECTBYIOIIErO J0 MOCIEAHETO
oOpaleHus B KIMHUKY rofa. Bo3pacT 60/IbHBIX,
B cpeaHeM, paBHsuics 60-70 romam. Jlnutens-
HOCTB 3a00JIeBaHMsI CaXapHBIM JradeToM - 12-13
net. Cpenu UCCIeAyeMbIX, OOTBHBIX CaXapHBIM
nuaberoM mepBoro tumna osuto 8,35%, BTOporo
trma - 91,65%.

Bcero 0b110 BBIIENIEHO 295 mMITaMMOB MHUKPO-

opranu3MoB, 3 HUX 274 (92,88%) - adpoOHBIX
u 21 (7,12%) - anaspooHsIX. B 9-1 (7,82%)
cilydasix MOTCHIMAIBHO 3THOJIOTHUECKU 3HAYH-
MBIX MHKPOOPTaHH3MOB OOHAPYKEHO HE OBLIO.
MukpoOHbIe accoluaIyu adpoOHBIX BUIOB ObLTH
oOHapy»keHbI B 62-x (58,49%) cmyyasix, accorua-
UU a3po0oB ¢ aHa’podamu - B 19-u (17,92%)
CITy4asiX, HECKOJIbKO Pa3IMYHbIX aHadpPOOOB - B
2-x (1,89%) cyuasix. ¥ 23-x (21,70%) 601bHBIX
ObLI1a BBIJCIICHA MOHOKYJIBTYPA.

TyT e cleayeT OTMETHTD, UTO BbI/ICIIEHHBIE TIPU
MHQPEKIMIX TUa0eTUYECKOM CTOIBI aHa’POObI
ObUTM B BEChbMa MaJIbIX KOJMYECTBaX, KOTOPHIX,
MO-BUIMMOMY, HEJIb3s CYHMTATh B IAHHOM CITy4ae
ATHOJIOTUYECKH 3HAUNMBIMHU.

B Mukpo6HOii CTpyKType adpoOHBIX BO30YIUTE-
neii Hanbomee yacTo BeIesurch Staphylococcus
aureus - 38,57% (113 mrammoB), Pseudomonas
aeruginosa - 29,35% (86 mrammoB). B MeHbIIeM
NPOIICHTE CIy4aeB BBIICISUINCH Streptococcus
pyogenes - 12,62% (37 mrrammoB), E. hermannii -
4,44% (13 rammoB), E. vulneris - 3,07% (9 mram-
MoB), Proteus mirabilis - 9,22% (27 mrammoB),
Proteus penneri - 4,09% (12 mrrammoB), Citrobacter
freundii - 3,75% (11 mrammoB), Edwardsiella
aerogenes - 2,73% (8 mrammoB), Acinetobacter
baumanii - 4,79% (14 mrrammoB) u Cedacae lapagei
- 1,71% (5 mrrammoB) (nuarpamma).
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Juacpamma. Mukpobnas cmpykmypa namo2eHos npu un@exyuu cnmon
Y NAYUueHmos ¢ caxapuvim ouabemom
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Takum 00pazoM, BETyIIIM FPaMIIOIOKUTETHHBIM
BO30yauTENIEeM SBISETCS S.aureus, rpaMoTpHIia-
TeIbHBIM - P.aeruginosa.

W3ydeHne 4yBCTBUTEIBHOCTH/PE3UCTEHTHOCTH
K aHTHOAKTEepHAIbHBIM TpernaparaM ToKa3ao,
9TO BBIJICJICHHBIC HAMHU ITaTOT€HBI, COCTABUBIITNE
MUKPOOHBINA CHEKTP MPHU WHMEKIUIAX HUKHUX
KOHEYHOCTEH y OOJNBHBIX CaXxapHBIM AHA0ETOM,
XapaKTEePU3YIOTCSI BEChbMa BBICOKUM YPOBHEM
PE3UCTEHTHOCTH K aHTUOAKTEpHUATTLHBIM TIpeTia-
param pa3Hbix rpynim. Tak, cpenu S.aureus qomst
METHIWUTHHOPE3UCTEHTHBIX IITAMMOB COCTABH-
1a 57,52% (65). K okcallmuiiHy pe3uCTeHTHBIMU
ot 65,48% (74), xmmagamunuHy - 51,32%
(58), munpoduokcanuny - 67,25% (76), umune-
Hemy - 59,29% (67), uedrpuakcony - 54,86%
(62), xkmaputpoMuLIMHY - 56,65% (64) ITaMMOB.
Opnaxo 95,57% (108 mramMMoB) S.aureus ObUTH
9YBCTBUTEIHHBI K BAHKOMUIIUHY.

Taxum o0pa3oM, BbIIETICHHBIE HAMU HITAMMBbI
S.aureus umenu BecbMa BBICOKYIO YacTOTY pe-
3UCTEHTHOCTH K COBPEMEHHBIM OeTa-JaKTaMmam,
¢dTopxuHONIOHAM, e(haToCIOpUHaM, JTHHKO3a-
MU/IaM ¥ MAaKpOJIHJIAM.

[rammbr P.aeruginosa Ttakke xapakTepu3oBa-
JINCh BBICOKOM YaCTOTOW PE3UCTEHTHOCTHU KO
BCEM H3YyYECHHBIM aHTHOMOTHKaM. Tak, pe3u-
CTEHTHOCTH mTamMMoOB P.aeruginosa x ammuka-
HUHY cocTaBisa - 61,62% (53), k umunexe-
My - 46,51% (40), nedbenmmy - 52,32% (45).
Uro ke Kacaercs IMpeACcTaBUTENEH ceMencTBa
Enterobacteriaceae - oTMeueHa BHICOKAs 4aCTOTa
PE3UCTEHTHOCTH K AMUHOTICHULIMIIIIMHAM, 11ea-
JocnopuHaMm U propxuHoioHaM. Tak, Hanpumep,
cpeau mrammoB E.coli ObUIM pe3ucTEeHTHBIMU
K aMOKCAIlWJUIMHY/K1aBynaHaty - 54,56% (12),
K nunpodiokcauuny - 59,09% (13), uedennu-
My - 40,90% (9) wrammoB. TyT ke cienyet
OTMETUTH, YTO MPEICTABUTENHN CeMeilcTBa
Enterobacteriaceae coxpaHsuii BeCbMa BBICOKYIO
YyBCTBHUTEIBHOCTH K KapOareHeMaM, K KOTOPBIM
PE3UCTEHTHBIX IMTAMMOB OBIIIO OOHAPYKEHO
JUIIb B HE3HAYUTEIBHOM IPOICHTE CIydaeB
(= 4,04% - 4 mramma).
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Takum 00pa3oM, MPOBEAECHHOE HCCIIEI0BaHHUE
COMIACyeTCs C IaHHBIMM JINTEPATYPhI O TOM, YTO
HaJIMYMe B aHAMHE3€ HCCIIETYyEeMbIX OOIBbHBIX
yKa3aHHWi Ha MPeIIIeCTBYIONIYI0 aHTHOAKTEPH-
aJIbHYIO TEPAIIHIO B TEYECHUE I'0AA, 10 IIOCIIEIHETO
oOpateHus: B KIMHUKY TO TOBOJY MH(EKIUU
00aCTH CTOMBI MOATBEPHKIAET MOJOKEHUE O
BBICOKOM paclpOCTPaHEHHOCTU JaHHOM IaTo-
JIOTHM cpenu TUabeTHKOB U O BBICOKOM PHUCKE
peuuanBa, 4To, B CBOK OYEpE/b, MOBBIIIACT
YPOBEHbB BBISIBIICHUS Y 9TOM KaTeropuu OOIBHBIX
MOJIMPE3UCTEHTHBIX MaToreHos [2,5,12].

VYenex aHTUMUKPOOHOH Teparuy B JAHHOM CITy-
4ae 3aBUCUT OT MPaBUILHOTO BEIOOpA aHTUOHO-
THKA, HA OCHOBAaHUH CBOEBPEMEHHOI'O BBISIBJICHUS
ATHOJIOTHH WH()EKINH, YCTAHOBICHUS €r0 YyB-
CTBUTEIILHOCTH K aHTHMHKPOOHOMY TIpernapary
¢ Y4€ToM (papMaKOKMHETHUECKIX CBOMCTB.
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SUMMARY

MICROBIOLOGICAL INVESTIGATION
OF DIABETIC FOOT INFECTIONS

Chikviladze' D., Gachechiladze' Kh.,
Mikeladze' M., Metreveli' D., Avazashvili’ D.

"Thilisi State Medical University, Department
of Microbiology and Immunology, *Thilisi 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

© GMN

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.

PE3IOME

MHUKPOBHUOJOI'MYECKHUE UCCJIEO-
BAHHUS IPU UHOEKIUAX TUABETH-
YECKOM CTOIIbI

Yuxsuaanse' J.I1., Faueunmanse' X.D.,
Mukenanse' M.JI., Merpeseaun' I.A., ABa-
samBusn’® JI.H.

"Tounucckuu cocyoapecmeennwlil meOuyuHCKuil
YHUBepcumem, 0enapmamenm MUKpoOUonIouu
u ummyHonozuu, *Knunuka cocyoucmotri u Heom-
JLOACHOU MUKpoxupypeuu I Kiunuyeckou Oo1bHu-
ywl, Tounucu

B nanHOl cTarbe peACTaBIEHBI PE3YJIBTATHI UC-
CIIeIOBAHMSI CTPYKTYPBI BO30OyIuTENEH HHPEKINi
CTOTIBI ITPU CaXapHOM JIa0eTe U UX UyBCTBUTEIb-
HOCTH K aHTHOMOTHKaM. 3a mepuon ¢ 2005 mo
2009 rr. ot 115-1 manMeHToB ¢ MOATBEPKAEHHOM
uH(EKIrei TnadeTHIeCcKo CTOITBI OBLIO BBIIEIe-
HO 295 TaMMOB MUKPOOPTraHU3MOB, U3 KOTOPBIX
a’po0ObI coctaBmiu 92,88%, anaspoosl - 7,12%.
MuxkpoOHbIE acCOIUAINN PA3TUYHBIX a3POOHBIX
Oaktepuit oOHapyXuBaIUCh B 58,49% cimyuasx,
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acconuanuu a3po0oB ¢ anaspodamu - B 17,92%
ciyyasx; y 21,70% nanuentoB Oblia BeIZeEeHA
MOHOKYJIBTYpa. Beylim rpamMmonoKuTeIbHbIM
BO30yHTENIeM HHPEKITUI TMa0eTUIECKOM CTOITBI
Obu1 S.aureus, rpaMOTpULIATETIBLHBIM BO30yAHUTE-
neM - P.aeruginosa. MeTUIIMITMHOPE3UCTEHTHBIX
ITaMMOB S.aureus ObL10 - 57,52%. MccnenoBan-
HbIE ITaMMBbI S.aureus B 95,57% cinyyasx ObuTH
YyBCTBUTEIbHBl K BaHKOMUIUHY. LIITamMMBbI
P.aeruginosa xapakTepH30BaJIUCh BBICOKOH
YaCTOTON PE3MCTEHTHOCTH MPAKTUYECKH KO
BCEM HM3y4YeHHBIM aHTHOMOTHKaM. [Ipencra-
BHUTENH cemeiicTBa Enterobacteriaceae coxpa-
HSUJIA BBICOKYIO UYBCTBUTEJIBHOCTS (95,96%) Kk
KapOareHemMaM.

Takum 06pa3oMm, ycriex aHTUMHUKPOOHOH Teparuu
3aBHCHT OT IMPABUIHLHOTO BBIOOpA AaHTUOMOTHUKA,
Ha OCHOBAaHMHU CBOEBPEMEHHOTO BBISIBIICHHS ITHO-
JOTUU UH(EKINH, YCTAHOBICHUSI UyBCTBUTEIb-
HOCTH K aHTUMUKPOOHOMY TIpernapary ¢ y4éTomMm
ero (hapMaKOKMHETUYECKUX CBOMCTB.
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$393900L LEO9IEg@ols ©s dsmo o6-
B0domE030mda@dbmdgenmdols oy gbols

dobbom. 2005-2009 §.(. woodgdycdo
H90Gob 0bgglgool ©orsbHYGId o
oopabmbols dJmbg 115 35309bG0l  3o-
0nemeEemaog@o  dsbogosb asdmymgoe
0d6> 295 Lbgowslbbgs dog@mdyao d@sdo,
OMIgEmogob 5gdmdgdo dgoeygbobgb
92,88%, obog®mdgdo — 7,12%. Lbgowslbbgs
590md o 5B gmogdom Fo@dmwegbogno
doghmdyao  slmEosogoo  gsdmgeobos
‘dgdmbgggoms 58,49%-do, bomgnm 55 mdyg-
d0bs o obogdmdgdols sbmzosiogdo —
17,92%-30. 3530963900 21,70%-1 aodmgym
debm gy dyds.
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EFFECTS OF THE UNCOMPETITIVE NMDA RECEPTOR ANTAGONIST
MEMANTINE ON RECOGNITION MEMORY IN RATS

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

L. Beritashvili Institute of Physiology, Thilisi

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].

© GMN

Memantine has become recognized in recent years
asan 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
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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 ofthe 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
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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



GEORGIAN MEDICAL NEWS
No 6 (183) 2010

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.

400

350
O~ mem 2,5 mg/kg

300 —@-saline

—4& mem 5 mg/kg

250

200 -

150 7

100

50 -

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.

18 7

-@®-mem 2,5 mg/kg

14 -O-saline

4 mem 5 mg/kg

12 7
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1 11 111 v A\

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
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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 significantdiscrimination between the
novel and familiar objects.

100% 7 /1 M Mo M M
80% -
60% -

40%

20% - — OA

0%

III‘IV‘V III‘IV‘V‘ III‘IV‘V

saline mem 2.5 mg/kg mem 5 meg/kg

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 Vday. 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.
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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 inhuman 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
NMDAreceptors [1]. Thisraises 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.

Acknowledgement. The designated project has
been fulfilled by financial support of Georgian
National Science Foundation (Grant: #GNSF/
STO08/6-456)). Any idea in thus publication is
possessed by the author and may not reprezent
the opinion of Georgian National Science Foun-
dation itself.

REFERENCES

1. Aracava Y, Pereira EF, Maclicke A, Al-
buquerque EX. Memantine blocks alpha7*
nicotinic acetylcholine receptors more potently
than n-methyl-D-aspartate receptors in rat
hippocampal neurons. J Pharmacol Exp Ther.
2005. 312: 1195-205.

2. Auld DS, Kornecook TJ, Bastianetto S, Quirion
R. Alzheimer’s disease and the basal forebrain
cholinergic system: relations to h-amyloid pep-
tides, cognition, and treatment strategies. Prog
Neurobiol 2002; 68:209— 45.

3. Bartus RT. On neurodegenerative diseases,
models, and treatment strategies: lessons learned
and lessons forgotten a generation following
the cholinergic hypothesis. Exp Neurol 2000;
163:495- 5209.



GEORGIAN MEDICAL NEWS
No 6 (183) 2010

4. Chen HS, Wang YF, Rayadu PV, Edgecomb P,
Neill JC, Segal MM, Lipton SA, Jensen FE
Neuroprotective concentrations of the N-methyl-
D-aspartate open-channel blocker memantine are
effective without cytoplasmic vacuolation fol-
lowing post-ischemic administration and do not
block maze learning or long-term potentiation.
Neuroscience. 1998, 86:1121-1132.

5. Choi, D.W. Calcium: still center-stage in hy-
poxicischemic neuronal death. Trends Neurosci.
1995; 18: 58-60.

6. Creeley C, Wozniak D, Labruyere J, Taylor
G, Olney J. Low Doses of Memantine Disrupt
Memory in Adult Rats. The Journal of Neurosci-
ence 2006; 26(15):3923-3932.

7. Danysz W, Gossel M, Zajaczkowski W, Dill
D, Quack G. Are NMDA antagonistic properties
relevant for antiparkinsonian-like activity in rats?
Case of amantadine and memantine. J Neural
Transm - Parkinsons 1994; 7:155-166.

8. Danysz W, Parsons CG, Kornhuber J, Schmidt WJ,
Quack G. Aminoadamantanes as NMDA receptor
antagonists and antiparkinsonian agents: preclinical
studies. Neurosci Biobehav Rev. 1997; 21:455-468.
9. Danysz W, Parsons CG. The NMDA receptor
antagonist memantine as a symptomological and
neuroprotective treatment for Alzheimer’s dis-
ease: preclinical evidence. Int J Geriatr Psychiatry
2003; 18 [Suppl 1]: 23-32.

10. Giacobini E. Cholinergic function and
Alzheimer’s disease. Int J Geriatr Psychiatry
2003;18 (Suppl. 1): 1-5.

11. Greenamyre, J.T., Young, A.B. and Penny,
J.B. Quantitative autoradiographic distribu-
tion of L-[*H] glutamatebinding sites in rat
central nervous system. J. Neurosci. 1984; 4:
2133-2144.

12. Greig NH, De Micheli E, Holloway HW, Yu
Q-S, Utsuki T, Perry TA, et pharmacokinetics and
pharmacodynamics. Acta Neurol Scand Suppl.
2000; 176:74— 84.

13. Grutzendler J, Morris JC. Cholinesterase
inhibitors for Alzheimer’s disease. Drugs
2001;61:41-52.

14. Hesselink MB, DeBoer BG, Breimer DD,
Danysz W. Brain penetration and in vivo recovery
of NMDA receptor antagonists amantadine and

© GMN

memantine: A quantitative microdialysis study.
Pharm Res. 1999; 16:637—-642.

15. Tkari H, Spangler EL, Greig NH, Pei XF,
Brossi A, Speer D, et al. Maze learning in aged
rats is enhanced by phenserine, a novel anticho-
linesterase. Neuroreport. 1995; 6:481-4.

16. Kornhuber J, Quack G. Cerebrospinal fluid
and serum concentrations of the N-methyl-D-as-
partate (NMDA) receptor antagonist memantine
in man. Neurosci Lett. 1995; 195:137-139.

17. Lipton SA. Failures and successes of NMDA
receptor antagonists: molecular basis for the use
of open-channel blockers like memantine in the
treatment of acute and chronic neurologic insults.
Neuro Rx. 2004;1: 101-110.

18. Marambaud P, Dreses-Werringloer U, Vingt-
deux V. Calcium signaling in neurodegeneration.
Mol Neurodegener. 2009; 4: 20.

19. Misztal M, Frankiewicz T, Parsons CG,
Danysz W. Learning deficits induced by chronic
intraventricular infusion of quinolinic acid-
protection by MK-801 and memantine. Eur. J
Pharmacol. 1996; 296:1-8.

20. Parsons CG., Stoffler A., Danysz W. Memantine:
a NMDA receptor antagonist that improves memory
by restoration of homeostasis in the glutamatergic
system - too little activation is bad, too much is even
worse. Neuropharmacology 2007; 53: 699-723.
21. Patel N, Spangler EL, Greig NH, Yu QS,
Ingram DK, Meyer RC. Phenserine, a novel ace-
tylcholinesterase inhibitor, attenuates impaired
learning of rats in a 14-unit T-maze induced by
blockade of the N-methyl-d-aspartate receptor.
Neuroreport. 1998; 9:171-6.

22. Periclou A, Ventura D, Rao N, Abramowitz W.
Pharmacokinetic study of memantine in healthy
and renally impaired subjects. Clin Pharmacol
Ther. 2006; 79:134-143.

23. Petri H, Mishkin M. Behaviorism, cognitiv-
ism and the neuropsychology of memory. Am
Sci. 1994; 82:30-7.

24. Rogawski MA,Wenk GL The neuropharma-
cological basis for the use of memantine in the
treatment of Alzheimer’s disease. CNS Drug Rev.
2003; 9: 275-308.

25. Rothman SM., Olney J.W. Excitotoxicity and the
NMDA receptor. Trends Neurosci. 1987; 10: 299-302.

31



26. Wenk GL, Danysz W, Roice DD The effects
of mitochondrial failure upon cholinergic toxic-

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

ity in the nucleus basalis. Neuroreport. 1996;
7:1453-1456.

SUMMARY

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

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

1. 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.

PE3IOME

IOPEKTBI MEMAHTHUHA - HEKOHKYPETHOI'O AHTAI'OHUCTA NMDA
PELEIITOPA HA OIIO3HABATEJIBHYIO ITAMATDH KPbIC

Jamuaunanu M.I., Bypaxkanansze M.A., beceaus I.B.,
UxuksumBuian H.Il., HaneiimBuau T.JI.

Hncmumym ¢huzuonoeuu um. U.C. bepumawsunu, Tourucu, I py3us

MeMaHTUH SIBIISIETCS HEKOHKYPEHTHBIM aH-
taronuctom NMDA penenropa (N-metun-D-
acmapTar), KoTopbelii ogoopen B EBpome s
nedeHust 0oae3Hn ANbIreiMepa OT CpeIHen 10
TsKENIoN creneHu. [Ipeapiaynme ucenenoBanus
HE MO3BOJIMJIM OLIEHUTh BEPOATHBIN 3P PeKT Te-
paneBTHYECKUX J03 Ipernapara Ha pa3iudHbIe
¢dopmbl namsTu. C 1enbio onpeaeneHus 3pdexra
Pa3IUYHBIX TEPaneBTUUECKUX 703 MEMaHTHHA
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(2,5 unu 5 MI/KT) Ha ONO3HABATEIbHYIO MAMSITh
U aKTUBHOCTb JKUBOTHBIX B YCJIOBHSIX METOJIUKH
OTKPBITOTO MOJIS, JaHHBII Npenapar BBOAMIH
B3POCJIBIM KpbICAM HHTPANIEPUTOHEATIBHO B Te-
yenue 5-u qaei 3a 30 MuH. 10 Havalia IOBeAcH-
YECKHUX OINbITOB. YCTAHOBJIEHO, YTO MEMAaHTHH
INPOU3BOAUT 10303aBUCUMOE CHUKEHHE JOKO-
MOTOPHOW aKTUBHOCTHU KPBIC B yCJIOBHUAX OT-
KpBITOrO nosisi. Beenenue 2,5 MIr/kr MeMaHTHHA
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HE BIUSET Ha CIOCOOHOCTH JETEKIHUHU MPOo-
CTPAaHCTBEHHOM U MPEAMETHON HOBU3HBI, TOTAA
KaK BBEJEHHUE 5 MI/KI MEMAHTHHA 3HAYUTEIIHLHO
YXYALIAET OMO3HABATEIBHYIO NMaMTh Y KPBIC.
Ha ocHoOBe mosry4eHHBIX pe3yJbTaTOB IpPE-

moJyiaraeTcs, 4To TepamneBTHUYECKUM 3 PekKT,
HaO0JI0JaeMBbIil y TAIMEHTOB ¢ 3a00JIeBaHUEM
Anprreiimepa, 00ycI0BII€H B3aUMOICHCTBHEM
MEMAaHTHHA C APYTMMU HEUPOTPACMUTEPHBIMU
CHUCTEMaMHU.
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NORADRENERGIC MODULATION OF SEIZURE ACTIVITY

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

L. Beritashvili Institute of Physiology, Department of Neurophysiology, Tbilisi, Georgia

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: o, -, o.- and B-
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;

34

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, Thbilisi, 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-pA 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.
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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 pA 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 a2-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, Al), intrahippocampal mi-
croinjection of yohimbine at a concentration of
10 uM facilitated the development of seizures,
since it prolonged the duration of hippocampal
ADs (Fig. 3, A2,A3).
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Fig. 1. Effects of intrahippocampal clonidine microinjection (10 uM, 1 ul) on local hippocampal
seizure activity induced by electrical stimulation (4,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 uV, 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<(.05, Student s t-test
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Fig. 2. Influence of intrahippocampal microinjection of clonidine (1 ul of 10 uMsolution) 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 uV, 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
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Fig. 3. Effects of yohimbine (10 uM, 1 ul) and clonidine microinjection (10 uM, 1 ul) on hippocampal
seizure activity induced by electrical stimulation (4,B);

A — EEG recordings, (1) — local hippocampal seizures in response to electrical stimulation of the
ventral hippocampus, (2,3) - Yohimbine facilitates hippocampal seizure activity (2" segment con-
tinues into the 3 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 uV, 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<(.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 uM totally
suppressed seizure activity (Fig. 3, A4,AS).
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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
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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 a,- 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 o, —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 a,- adrenoceptor activation does not
result from hyperfunction of GABA transmission
in the rat hippocampal CA3 region [7].

The activation of a -adrenoceptors has the opposite
action in the neocortex, it facilitates the neuronal
transmission. In the somatosensory cortex, a, 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.

© GMN
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SUMMARY

NORADRENERGIC MODULATION OF
SEIZURE ACTIVITY

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

1. Beritashvili Institute of Physiology, Department
of Neurophysiology, Thilisi, Georgia

The mechanisms underlying pathogenesis of epi-
leptic rections have been studied insufficiently as
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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 a-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 a-2 norepi-
nephrine receptors' agonist determined a block-
age of the local hippocampal seizures, while a-2
norepinephrine receptors' antagonist increased
the seizures' power. It is suggested that the effects
of locus coeruleus are determined by activation
of the a-2 norepinephrine receptors.

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

PE3IOME

HOPAJIPEHEPTUUYECKASI MOIYJISIUASA
CYIOPOKHOM AKTUBHOCTH

Yauyya T.P., buiaannmsuwin U.I., Xuzanum-
Bujim H.A., Hano6amsuiau 3.U.

Hnuemumym ¢huzuonoeuu um. U. bepumawsunu,
omoenenue netipogusuonoeuu, Tounucu, I pysus

MexaHu3MBbl, JIeKalllUe B OCHOBE MaToreHesa
AMWIECNITUYECKUX PEAKLUH, UCCIIEI0BAaHbl HEMTO-
crarouyHo. [losTomy npencrassercs HeoOXonu-
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MBIM ONPENEIICHUE TE€X CTPYKTYpP, MEIUATOPOB
U pELENTOPOB NOJIOBHOIO MO3ra, KOTOpbIE, IM0-
BUAMMOMY, Pa3BUBAIOT CYIOPOTY U MOLYJIUPYIOT
WX MHTEHCUBHOCTH. [ 011y00€ maTHO HOpaapeHep-
TUYECKasi CTPYKTYPa, SBIISIOIIAACS SHAOTCHHBIM
MOJIYJIATOPOM SIHJIENICUM U YCTAaHOBIICHUE €€
POJI B TEUEHUHU CYIOPOKHBIX PEAKLIMIA, SIBISIETCS
BaYKHOM 3a/1a4ei SITUIICTITOJIOTHH.

[lesnbro ucciienoBaHus BUIOCH ONPENEICHUE
3HAYUMOCTU HOPAJPEHEPIUYECKUX CHHAIICOB B
Pa3BUTHUU JIOKAJIBLHON CYAOPOKHON aKTUBHOCTHU
B TUIIIIOKaMIIE.

OnBITEHI IMPOBOAUIIMCH HAa MOJIOBO3PCIIBIX KPbI-

cax, B YCJIOBHUSAX XPOHMUYECKOIO IKCIIEPUMEHTA.
N3yuanocek BiusiHUE aroHHCTa (KJIOHUJIWHA) U
aHTaroHMucTa (1oxuMOnHa) OL-2 aJJPEeHEPTUUECKUX
PELIETITOPOB Ha TeUSHHUE JIOKAIBHBIX (0€3 TIOBEIeH-
YECKOI'0 IPOSIBIIEHUSI) CYIOPOXKHBIX PEAKIIUH.

BoIsiBI€HO, UYTO MUKPOMHBEKIIMS arOHUCTA OL-2
aJpEHEPTUYECKUX PELENTOPOB O0YCIOBIMBAET
OJIOKMpPOBaHUE JIOKAJIBHBIX CYIOPOKHBIX pEaK-
LM} TUNIOKaMIIa, a 101 BIMSHUEM aHTaroHUCTa
0l-2 aJpeHEPrUUECKUX PELENTOPOB IPOUCXOAUT
YCUJICHHE CYIOpPOXKHBIX peakuuid. Beicka3aHo
IPEATNION0KEHUE, YTO NPOTUBOCYIOPOKHBIE
3¢ deKThl ToIyO0ro MITHA OO0YCIOBICHBI aKTH-
BallMel ol-2 aJipeHOPELIeNTOPOB.
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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, Thilisi, Georgia

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, £-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.
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In group one (A1l 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 pml 10 ng/ml yIFN and 20
uml 100 ng/ml LPS.

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

In group three (C1 and C2) we were adding 20,
50, 100 pml 10 ng/ml yIFN; 20, 50, 100 pml 50
pg/ml o TNF with 20 pml 100 ng/ml LPS.

The obtained suspensions were placed at 37°C for 12
hours. Then we moved them into epindorfs and after
centrifuging, we opened the supernatants.In 5 minutes
afteradding 50 uml “Griess” reagent we measured the
optical density at 540 nm wave. The results helped us
to count NO umg/ml in the research.

Results and their discussion. The obtained re-
sults are shown in the figures below.
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Fig. 1. Here are shown the average NO umg/
ml amounts in the monocytes and macrophages
stimulated by yIFN and LPS in the studied groups
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(A 1- 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)
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Fig. 2. Here are given NO umg/ml average
amounts excreted in monocytes and macrophages
in the studied groups (Al; A2; BI;B2; Cl; C2)
stimulated by aTNF and LPS. It was considerably
less than after yIFN induction synthesis
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Fig. 3. Figure three reflects the NO umg/ml aver-
age amounts in the monocytes and macrophages
stimulated by yIFN, aTNF and LPS in the studied
cultures (Al; A2; BI;B2; Cl; C2). It appeared
much higher than obtained after the separate
stimulation
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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 yIFN
and oTNF 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 yIFN 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, Thilisi, 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.
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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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PE3IOME

MNPOAYKIHNA NO BMOHOILIUTAX U MA-
KPO®ATAX TAIHIMEHTOB, UTHOULTUPO-
BAHHBIX XJIAMUJIMEMR, 3ABUCHT OT
KOJINYECTBA NNPOAYHUPOBAHHBIX
OUTOKHNHOB

HIasnakanze H.O., I'opromuase b.B.

Meouyunckuii yenmp «XXI 6ex», I ocyoapcmeen-
Holtl yHugepcumem um. A. Llepemenu, Kymau-
cu, I'pysus; HUU penpooykyuu uenogexa um.
U.®. Kopoanua, Tounucu, I py3us

XylamMuus, Kak U JIpyrue BHYTPHUKIETOUYHBIE
nmapasuThl, TPYAHO monnaercs 3ppeKTuBHON
AMMMHHALIMY U3 OpraiusMa. Pemennro 31oi npo-
0J1eMbI TOCBAIIEHO MHOKECTBO HAyUHBIX TPY/IOB,
OJIHAKO, 10 CEH JICHb MEXaHM3M 3TOTO Ipolecca
HE pacmugpoBaH.

Ilenpio MccnenoBaHus SBWIOCH M3yUCHHE Pa3-
JTMYHBIX aCTIEKTOB BOSHUKHOBEHHSI OKCH/IA a30Ta
(NO) B MoHOLIMTaX NIepUeprUIECKOil KPOBHU UH-
(UIMPOBAHHBIX XJIAMHIMEH JIUI] ¥ B MaKpodarax
0YaroB BOCIIAJICHHSI, BBI3BAHHBIX XJTAMUHCH.

O6cnenoBadbl 132 marnpeHTa ¢ XJIaMUIHO30M
— ocHOBHas, A rpynmna. KoHTpoasHyto rpyn-
Iy COCTaBWJIM 85 MALMEHTOB, KOTOPbIE ObLIU
pacnpeneneHsl B JB€ MOJATPYIMIIbI: NEPBYIO
KOHTPOJIbHYIO MOArPYHITy COCTaBUIU 48 maiu-
€HTOB C YPOT€HUTAJbHOMN, HEXJIAMHUIUO3HOMN
uHpexuueii (B rpynmna); BTOpyto KOHTPOJIbHYIO
noArpynny - 37 npakTU4ecKu 3J0pOBBIX MPO-
6annos (C rpymnmna).

WNnentudukarys nanueHToB MPOBOAUIACH Me-
togamu DA, TTAD u TTLP.

Jnst mpoBeaeHus ananusza B 20 MJI BEHO3HOM
KPOBH MAIIMEHTOB PACTBOPOM BEpPCaHa BBIJCIISIIN
MOHOIIMTHI, U3 YPETPAIBHBIX M IEPBUKAIBHBIX
BBIJICJICHUH OTIEISITN Makpodarm.
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Ha nmepBom 3Tarne MOHOIUTApHbBIE U MaKpo-
daruanpHble KYJIBTYpbl pacnpenessian 1o
0,2 MJI ¥ TOMEIIadH B IIJIOCKOJOHHBIE TUCHKH
crpuna. ITo pa3HBIM H3yyaeMbIM CXeMaM K
0,2 MJI MOHOLIUTAPHBIX U MaKpO(aruaibHbIX
KYJIBTYp BCEX TpeX TPYyMIl MO OTAEIbHOCTH,
OJlHAKO B ny0ie, 100aBIsAIN COOTBETCTBEH-
HO 20, 50, 100 MmukpomununutpoB 10 Hr/ma
y-uartepdepona (y-IFN); 50 nr/mn TNFa;
10ur/™Mn y-IFN 1 50nr/ma TNFo Bmecte u
20 mukpomuimnutpa 100 Hr/mMa nunononu-
caxapuaa (LPS).

[TonyuyeHHBIE CyCIIEH3UU Ha NPOTSIKEHUHU
12-u yacoB xpanuiu npu Temneparype 37°C,
3aTeM MEePEHOCUIIN U3 CTPUIIOB B SMTUHAOP (DB
U TMociie HeHTPUPYrupoBaHUS OTKPBIBAIU
cynepHataHThl. [locne yero nobaBusinu
50 MUKpPOMMJUIMIIUTPOB pEaKTUBA «IpEUBCa»
U CIyCTS 5 MUHYT M3MEPSIH ONTHYECKYIO
JI0THOCTH Ha BoJiHE 540 HM. Ilo monyuen-
HBIM pe3yJbTaTaM B UCCIENYEMBIX KYJIbTY-
pax ompeeNsiid KOJIUYecTBO oOpa3oBaH-
Horo NO pmg/ml.

Pesynbrarel nccnenoBanuii nokasainu, uto NO
INPUHUMAET y4yacTHUE BO BHYTPUKIETOYHOM
KWIMHI€ XJIaMUJNN, TaKXKe KaKk U APYyrux Ku-
JUHTaX BHYTPHUKJICTOYHBIX HHPEKIMA. B aTOM
Ipolecce aKTUBHO YYaBCTBYIOT IIUTOKHHBHI,
4TO MOATBEpKAAETCs cuHTe3upoBanuem NO
B Pa3HbIX KOJIMYECTBAX B pE3yJbTaTe CTUMY-
nupoBanus Y-IFN u o-TNF-om. Onpenenenne
CpeaHero KoiaudecTBa MHAynupoBaHHoro NO
B 3TOM IIPOLIECCE II0KA3aJI0, YTO y NAIIUEHTOB C
HEXJIAMUJANO3HBIM ITIOPAKEHUEM YPOT€HUTAb-
HOI'O TPaKTa KOJIMYECTBO MHIYLHUPOBAHHOTO
NO 65110 607B1IE, YeM Yy UHOUIUPOBAHHBIX
XJIaMHuAneH. DTOT GaKT yKa3bIBaET, YTO B ATOT
MPOLIECC BKIIIOYAIOTCS JAOMOIHHUTENbHBIE (DaK-
TOPBI, KOTOPbIE Ha €r0 TEUEHUE OKAa3bIBAIOT
3HAYUTEIbHOE BIUsHNUE. BO3MOXHO, XmaMuaus
3aHUMAET MECTO PSJOM C TeMH OaKTepHUsIMU,
KOTOpbIE BKJIFOUEHBI B MEXaHU3M PE3UCTEHT-
HoctH i NO.
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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, Thilisi, 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

© GMN

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 1L-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
Th17.1L-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
arole 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”
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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. 1L-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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Table. The first table lists the characteristics of the patients studied

Research groups Number Age F/M
Ch.t+/ Ch.t.- 4 16-38 22
Ac. Chlamydiosis 4 17-54 2
Chit+/Ch.t.- 21 17-55 12/9
Ch. Chlamydiosis 12 18-56 /5
Ch.t+/Ch.t.- 9 19-69 12/0
Ulcer 6 23-56 300
Ch.t-+/Chit- 6 39-68 810
Cancer 2 56-68 2/0
Chit+/Ch.t.- 16 17-58 15/1
Autoimunity 7 26-68 43
Healthy 21 15-50 12/9
10000- O Chtr-negative
® ® Ch.trac.-positive
A °
5000 — °

[ ]

__ 2000 .

[ ] [ ] [ ]

“ED 1000 - )
= [ ] [ L

—~ -- .

- 800 ® :

= ° ° °

= 500 . :

O [ ] [ ]

[ ] [ ]

200 4 O ® 8 @]

O

— O ® O®0
100 ? g 0
000 O O ®0® 000

Q —TUo ( O O
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With the same patients the results of the 1L-23
study are depicted in table 2 which clear-cuts that
IL-23 is characterized by pretty high parameters
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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

(t=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 1L-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 (=0, 51; p<0,05) (Fig. 3).

The patients with anti-ovary antibody have IL-
23 statistically trustworthy than IL-17 (=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).

p<0.05 NS
350 00 P00 a0 T
400
300 —
1000 350
= =7 T 800 E 300
£ 200 G o 250
5 & 600 —
= o 200
N 150 — ~ ~
o o 400 = 150
100 — 100 ~—
200 50
0 0 '
0 R = (-) IL23
Fig. 3. ASA & IL-17 with Fig. 4. IL-17 & IL-23 with Fig. 5. IL-17 & IL-23 with
Chlamydia infected patients AOA patients AZPA patients
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As the investigations confirm IL-17 and [-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.

Acknowledgements. The study would not
have carried out if not the medical centre “XXI
Century” administration and the doctor’s staff. I
would like to thank them much for having been
so helpful.
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SUMMARY

IL-17/1IL-23 AND CHLAMYDIA TRACHO-
MATIS

Shavlakadze N., Gorgoshidze B.

Medical Centre “’XXI Century”, A. Tsereteli State
University, Kutaisi, Georgia, Zhordania Institute
of Human’ Reproduction, Thilisi, 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;
3 Inon-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 I1-17 and IL-23 take part
in Chlamydia Immune-pathogenesis.

Key words: 1L-17, IL-23, Thl, Th2, T regula-
tory (Treg), T (CD4) lymphocytes, ASA, AOA,
AZPA antibody, Chlamydia trachomatis, Chla-
mydiosis.
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PE3IOME
NJI-17/1J1-23 U XTIAMUIUSA
Ilasaakanze H.O., I'opromuase b.H.

Meouyunckuii yenmp «XXI 6ex», I'ocyoapcmeen-
Holil ynusepcumem um. A. Llepemenu, Kymaucu,
I'pyzua;, HUU penpooykyuu uenosexa um. U.D.
Kopoanua, Tounucu, I py3us

Ch.Trachomatis - rpamoTpunarensHas Oakrepus,
KOTOpast HHPHUIMPYET OPTaHbl yPOT€HUTAIHLHOTO
TpaKkTa Y, BbI3BaB BOCHAJIEHHE, 3HAUUTEIbHO
Oopa)aeT PernpoAyKTUBHYIO chepy MYKUUH
Y KEHIIMH. B TOXe Bpems ee mnopaxarouiee
JIeIICTBHE Ha 9TOM HE 3aBEpPIIACTCS U OHA HEIo-
CPEACTBEHHO CLIOCOOCTBYET Pa3BUTHIO SI3BEHHBIX
U OMYXOJIEBBIX IpolieccoB. Kak BbIABHIOCH, B
3THX Ipolieccax 0co00e MECTO 3aHUMAET CIIO-
cobHocTtb xpoHuzanuu Ch.Trachomatis, koTopas
pa3BHUBAETCs, HECMOTPS Ha MOIIHbBIN T'yMOpaJib-
HBI ¥ KJIETOYHBIA OTBET HA €€ IPOHUKHOBEHHE
CO CTOPOHBI IOPAXEHHOTO Opranusma. 13sectHo,
TaKXKe, 4TO B ATHX MIPOLIECCAX HEMOCPEICTBEHHO
yuaBcTBy10T T(CD4) numdonuts! 1 06pa3oBaH-
HbIE MU [UTOKUHBI, B ToM unciie UJI-17 u pe-
rynupytoruii ero MJI-23. 3tu mpoiiecchl BayKHbI
B UMMYHOIIAaTOT€HE3€ XJIaMUJIN03a, TT0OITOMY
LIEJIbI0 MCCIIEI0BAaHUs IBUIOCH u3yunTth WJI-17
u NJI-23 y G07bHBIX XJIaMHUIHO30M.

N3ydensl 56 manueHToB, HHOUIMPOBAHHBIX
xnamuaueit, 31 nanueHT 6e3 xnamuauosa (Ho-
CUTEIJH APYTOi maToreHHoi uiopsl - Neisseria
gonorrhoeae, Neisseria gonorrhoeae) u 21 310-
poBbIii ToHOp HA HOocuTenbeTBO MJI-17 u MJI-23
B MECTHBIX OYarax MmopaxeHus U B OpraHu3Me.
JUist TOCTHKEHHUS TIeJTA MBI TPOAHATH3UPOBAIN
KJIIMHUKO-aHAMHECTHYECKHUE TaHHbBIE, TPOU3-
BEJIM COOTBETCTBYIOLINE HHCTPYMEHTAIBHEIE,
1ab0paTOpHbIE 1 UMMYHOJIOTHUECKHE HCCIIe-
nosanus. UapunupoBanne Ch.Trachomatis
yCTAHABIMBAJIHA CEPOJOTHIECKUMH, UMMY-
HomoopecueHTHbIMU 1 RT-PCR meTonamu.
A NJI-17 U NJI-23 uzyuanu metogamu ELISA
u RT-PCR.
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Ha ocHOBaHMU TaHHBIX, IOTYYEHHBIX B PE3YIlb-
TaTe CTAaTUCTMYECKOTO aHaIM3a, HAMH CAEIaHO
cnenyromee 3akmodenue: MJI-17 obHapyxuBa-
€TCsI pealIbHO Y BCEX MAIIMEHTOB € XJIAMHIM030M
B oyarax MOpakKeHUs U CHCTEMHOW cpene, 1o
CpaBHEHHIO ¢ anueHTamu 6e3 xnamuauosa (97%
potus 21%, p<0.05). B Toxxe BpeMs1, mokazareib
NJI-17 Ob11 Gonee BbicokuM, yeM WMJI-23. BeI-
cokuif mokazarens MJI-17 6bu1 3adukcupoBaH
y TAIMEHTOB C OCTPBIM XJIaMHJIMO3HBIM BOC-
MaJIEHUEM U TAlMEHTOB, Y KOTOPBIX B CIy4asx
XPOHM3ALMU ObUIM BBISIBIIEHBI apTPUT U BBICO-
KM TUTp aHTHOBapHaibHbIX aHTUTen. UJI-23
B BBICOKHX LU(pax ObUT 3a)UKCHPOBAH TOJIBKO
y OOJBHBIX C BHICOKMM MPEAPACIIONIOKEHUEM K
MeTarasun. [lonydeHHble TaHHbIE YKa3bIBAIOT
Ha peaJbHOE y4yacTHe THX IUTOKMHOB B IIPO-
reccax 3a00J1€BaHU YPOreHUTAIbHOTO TPAKTa,
0COOEHHO TPU XJIaMHUMO03€, YTO YKa3bIBaeT Ha
HerocpencTBeHnoe ydactue MJI-17/MJ1-23 B
MMMYHOIIaTOT€HEe3€e XJIaMHIN03a.
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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 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
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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
3,1x10"/ 1-4,1x10'%/1. 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/1, and
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in women — lower than 120g/1 [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 207x10%1. L. P.
Fedorova provides the following data: in older
people the quantity of platelets was equal to
274,4x10%1, and at in senile people - 252x10%/1.
Long-livers of Abkhazia have the level blood
platelets on the equal to 184x10%/1 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
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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 z—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
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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

The studied Zagatala Gakh
Indicators regions elderly senile long-livers elderly senile long-livers
n=7 n=7 n=48 n=7 n=7 n=31
of blood
Norm M:+tm; P M+m; P M:+tm; P M+m; P M+m; P M+m; P
hemogelobin 120-140 1/ 92,86+4,21 | 92,864+2,86 | 99,83+1,71 | 101,43+4,04 | 83,71+3,66 | 94,58+2,19
& <0,001 <0,001 <0,001 <0,01 <0,001 <0,001
3,86+0,14 3,61+0,19 3,85+0,05 3,66+0,07 3,06+0,2 3,72+0,05
_ 12 B} Bl s ) B s s B} s 9 s s
erythrocytes | 3,7-4,7x10%m | = | <0,02 <0,001 <0,001 <0,001 <0,001
BST 215 mmit 12+1,75 12,4+1,46 | 18,46+1,18 14,342,4 14,57+1,72 | 15,26+1,43
i >0,1 >0,1 <0,001 <0,05 <0,02 <0,002
6,64+0,54 8,1+0,41 6,61+0,22 7,1£0,39 7,99+0,55 5,5+0,15
_ 9 2 b 2 2 2 2 2 2 > b 2 b
leukocytes 4-9x10%1 0.5 ~0.1 0.5 0.5 ~0.2 ~0.2
284,29+£16,45 | 260£9,76 | 214,44+6,86 | 260+£18,9 | 252,86+11,7 | 223,87+7,9
_ 9 b b 2 b 2 b b 2 b b
platelets 180-320x10%/1 0.2 0.5 20,01 ~0.5 ~0.5 <0,05
coagulation 4-7 min 2,66+0,3 2,86+0,31 3,27+0,18 3,19+0,64 | 3,07+0,41 | 2,72+0,16
time <0,01 <0,01 <0,001 <0,05 <0,02 <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.
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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. 1. 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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PE3IOME

OCOBEHHOCTH OBHIETI'O AHAJIN3A
KPOBH Y 'TEPOHTOJOI'MYECKUX BO3-
PACTHBIX T'PYIIIT CEBEPO-3AIIA THOM
YACTHU ABEPBAHIKAHA

Kamumona 3.M., Kacymos U.10.

Hnemumym puzuonocuu um. A.U. Kapaesa HAH
Aszepbatiodcana

HW3y4eHb1 0COOEHHOCTH OOIIIEro aHaIu3a KPOBU Y
TePOHTOJIOTMUYECKHUX BO3pACTHBIX rpyti CeBepo-
3amaHoi yacTu AzepOaiipkana.

Pe3ynbraTel MpoBEEHHBIX UCCIEN0BAHUIN MTOKA-
3aJI4, YTO BO BCEX FT€POHTOJOTMYECKUX IPYyIIIIAX,
MPOKUBAIOIIMNX B 3TUX PETMOHAX, YPOBEHb I'e-
MOTJI00MHA U KOJTUYECTBO IPUTPOIIUTOB B KPOBHU
OB HIDKE HOPMBI, YTO YKa3bIBA€T Ha OMACHOCTh
pa3BUTHS aHEMUM.

B koiau4ecTBEHHBIX IMOKA3aTENAX JIEMKOIIMTOB
¥ TPOMOOITUTOB OTKJIOHCHH OT HOPMBI HE Ha-
OJIFOHAJIOCK.

Juuamuka usmenenuss COD B 3aBUCUMOCTH
OT BO3pAacTa, BO BCEX FEPOHTOJIOIMUYECKUX BO3-
pacTHBIX rpynmnax 3akarajibckoro u Kaxckoro
paiioHOB ObIIa OMHAKOBA, W MPOCIIECKUBAIACH
TEHJACHLINS TPUOIMKEHHS K BBICIIEMY YPOBHIO
HOPMBI.

Ha ocHoBaHMM MPOBEIEHHBIX HAOIIONCHUIN BHI-
SABJICHO, YTO BpPEMs CBCPTBIBAHUSA KPOBU B HC-
CJICAYCEMbIX BO3PACTHLIX I'PYIIIaX HE3HAYUTCIIBHO
OTJIMYAJIOCh OT MOKa3aTesiel 00I1e HOPMBI.

Bce »tu nporiecchl 0Ka3bIBalOT CEPHE3HOE BIIUS-
HUE€ Ha UHJICKC JOJTOXKUTEIbCTBA U TIOKa3aTelb
AKTUBHOCTH JIOJITOKUTEJILCTBA HAceJIeHus 3a-
KarajabCKoro u Kaxckoro paiioHOB.
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