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

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3bikax - Times New Roman (Kupuiinua), [uis TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
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
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb HCCIEI0BAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl U 3aKIIFOYCHUE) U CITUCOK KITF0UeBbIX CiioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JaAHHbIE B TA0JMIAX J0JKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbu. Tabiuibl U rpad)uKy TOJKHBI OBITH O03aryIaBIIeHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUarpaMMBbI CIIEAyeT 03aIlIaBUTh, IPOHYMEPOBATh W BCTABUTH B
COOTBETCTBYIOIIEE MecTo TekcTa B tiff ¢opmare.

B noanucsix k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUESHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle KaX[I0H OpUIHHAIBHOM CTaThU MPHUBOIUTCSA OnOIMorpaduyeckuii cnucok. B cnmcox nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHallbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke sinTeparypsl CHauana NpUBOASTCS PadOThI, HAIIMCAHHBIC 3HAKAMHU
IpY3UHCKOTo anaBuTa, 3aTeM KUPWUIHLECH 1 natnHuned. CChUIKM Ha LIUTHPYEMble paObOThI B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaxX B BUJE HOMEPa, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITHCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIC MOJIHCHIO U NIEYATHIO.

10. B KoHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(hamuiIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy:KeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISTH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 paBo COKpallaTh U UCIPaBIATh cTarhbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 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. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. 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.

6. 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).

7. 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.

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

9. 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.

10. 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.

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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ANATOMO-MORPHOLOGICAL FEUTURES OF THE ROOT CANAL SYSTEM
IN GEORGIAN POPULATION — CONE-BEAM COMPUTED TOMOGRAPHY STUDY

Beshkenadze E., Chipashvili N.

Thilisi State Medical University, Department of Odontology;
“Unident” - Dental Clinic, Training and Research Center, Thilisi, Georgia

The success of root canal treatment is dependent on a
thorough understanding of normal root canal anatomy
as well as variations from the norm. Proper cleaning,
shaping, and obturation of the root canal system in the
three dimensions are based on a working knowledge
of such information [1,22]. In the majority of cases,
incomplete and superficial knowledge of morphologi-
cal types and anatomical variations of the root canal
system can lead to the failure of endodontic treatment
[9,15,16].

Edmund Kells, an entrepreneur and dentist, was the
first to apply the use of X-ray to a dental setting in
1913. Thereupon, a new era started in dentistry and cli-
nicians are still using the X-ray examinations in terms
of the algorithm of successful endodontic treatment.
However, radiographic image - it is two-dimensional
imagination of three-dimensional structure, conse-
quently, the certain clinical, morphological and bio-
logical characteristics may not even be reflected on
the X-ray images [10,11].

In the 1990s, H. Tachibana and K. Matsumoto (Japan)
and P. Mozzo and C. Procacci (Italy) were the first who
applied to CT diagnosis in dental practice to overcome
such limitations of standard X-ray imaging. This enabled
to provide the complete study of anatomical and mor-
phological characteristics of dental root channels. Con-
sequently, an innovative era in dental (stomatological)
practice began and using cone-beam computed tomog-
raphy (CBCT) was presented and considered as a non-
invasive tool for providing the diagnostics and assess-
ment of tooth morphology and oral diseases [14,15,17]. A
three-dimensional image reconstruction, sub-millimeter
destruction, reflecting layer images, full identification of
anatomical and morphological characteristics, high in-
formativeness, without wasting additional time or expos-
ing radiation — all these are the positive aspects leading
to popularization of CBCT scanners in dental practice
[16]. Kim et al. [17,20] reported the first data about the
necessity of CBCT imaging technique, its validity and
high informative value in endodontic practice — at both
the treatment process and diagnostics.
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At present, most of the studies related to the anatomical and
morphological features of root canal system, are conducted
on the base of this method [15,16,19,20,22].

Material and methods. CBCT - it is a technologically
more sophisticated, interesting, reliable, non-invasive
imaging technique with high degree of visualization hav-
ing been considered as a particularly important and useful
tool to study complexity and variability of dental canal
system.

The study was conducted at Dental Clinic, Training and
Research Center “Unident” from October 2014 to March
2015. In the study, the patients, who applied for CT scan-
ning to undergo a variety of treatment (orthopedic, surgical
or therapeutic) were involved. The study was conducted
with the apparatus - Gendex GXDP-700 3D, enabling to
get the image simultaneously in three - axial (transverse),
sagittal and coronal (frontal) planes significantly increas-
ing the credibility of the assessment of teeth anatomical
features.

2753 teeth (1394 maxillary and 1359 mandibular teeth)
in 228 patients (122 men and 106 women) have been
studied by CT. Ages of the patients varied within 25-55
years. Due to the anatomical features and high vari-
ability, the so-called 3rd molar - wisdom teeth was not
included in the study.

The following were the inclusion criteria for selecting the
teeth:

a. Permanent teeth with no periapical lesions

b. No root canals with open apices, resorption, or calci-
fication

c. Fully erupted teeth

d. CBCT images of good quality.

The aim of our study was investigation and evaluation
of: tooth length, number of roots and canals, type of con-
figuration, root canal curvature and degree of curvature
in Georgian population. The study and observation of
macro- and microanatomy of the teeth depended on the
ability of CT imaging to get the tooth image in each of the
three planes (Fig. 1).
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Table 1. CBCT - Distribution of the studied patients by age, sex and dental groups
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Fig. 1. CT image( observation in three planes)

1. Transverse (or axial) section — enabled to study the shape
and volume of dental cavity. On transverse section - the
number of roots and canals were detected. The sections
were observed at different levels by 1 mm depth in differ-
ence. The observation process was particularly interesting
at the level of canal entrance and then in apical-third of
the root canals. The canal configuration types (based on
Vertucci classification) were identified by comparison of
the images in two axial and sagittal planes.

2. Investigation in sagittal plane - gave the opportunity
to perform the tooth body middle-line section — dividing
the tooth or each root into right and left parts and conse-
quently, a number, direction and curvature of the tooth
was studied.

3. According to coronal plane — observation and descrip-
tion of the shapes, number and curvatures of teeth, roots
and canals and measurement of tooth crown lengths, dental
canal curvature and degree of curvature was carried out.

Finally, according to the gathered information the descrip-
tive analysis was conducted.

Mesurement and Observation. Measurement of Tooth
length was carried out in the mesiodistal section (plane)
with a special CT scanning software (InvivoDental Ap-
plication /Version 5.2.3/ Anatomage). The measurements
was performed by digital ruler between two extremely
remote points - from the cutting edge of the crown, or
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chewing tubercle - to the root tip (apex). The obtained
results were registered as a tooth length indicator —-TL

(Fig. 2).

Fig. 2. Measurement of Tooth length on CBCT

The root canals morphology (curvature) was determined
based on Dobo-Nagy classification: 1) I - straight root and
canal; 2) J - apically curved root and canal; 3) C - entirely
curved; 4) S - multi-curved or S-shaped root. The root canal
curvature-angle measurement was determined on the base
of Schneider method with special software - digital angle
measurement tools (compasses).

The first straight line drown from the dental crown to the
root and the second line — from apical foramen of the root
tip to the point where the root curvature starts, the obtained
angle radius is automatically measured by digital angle
measurement tool (compasses).

According to the Schneider Classification 3 groups
might be distinguished: 1) 0°-5° — straight canal, 2) 10°-
20°- medially curved canal, 3) 25°-70° — strongly curved
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canal. Finally, the obtained data were documented and
registered.

Statistical analysis was carried out using SPSS 16.0 and
descriptive statistical tests.

Results and their discussion. In the present study, maxil-
lary frontal teeth (incisors and canines) 100%, as well as
mandibular central (62.1%) and lateral incisors (57,97%)
(Fig. 3), canines (66,8%) and first premolars (72,4%) as
well as maxillary second premolars (29.1%) have one
canal.

Fig. 3. Mandibular Lateral incisor; one root/ two canals
/ vertucci ‘s type Il

In this study, all the maxillary central and lateral inci-
sors, canines (100%), mandibular central (100%) and
lateral incisors (99.8%) as well as mandibular canines,
first premolars (92.49%) and second premolars (91.7%),
mostly maxillary second premolars (61.08%), less of
maxillary first premolars (19.6%) and maxillary second
molars and mandibular second molars (with fused root)
(5.04 %) (Fig. 4, Fig. 5).

Maxillary first premolars (78.2%), mandibular first and
second molars (93.5%) and (94.96%) had two roots. At the
same time, in exceptional cases, maxillary second molars
(14.93%) have two roots as anatomical variations (fused
roots). Three roots were revealed according to maxillary
first molar (98.5%) and second molars (80.2%).

However, as an exception should be indicated the certain
cases of anatomical aberrations, maxillary first and second
premolars with three roots (molarization) — in 2.07% and
1.08% of cases and mandibular first molar anatomical
malformations, with three independent roots (Roots en-
tromolaris) in 6.9% of cases.
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Fig. 5. Mandibular second molar with fused root

Mainly, maxillary first premolars (78,08%) and to a lesser
extent mandibular central (37.9%) and lateral incisors
(42,03 %), mandibular canines (31,57%), second pre-
molars (32,51 %), maxillary second molars (4.98%) and
mandibular second molars (2.75%) as an exception, have
two canals. In a certain number of cases, mandibular first
and second molars (42,2% and 55,6%) and maxillary first
(23.9%) and second molars (57,05%) have three canals.
In the majority of cases, maxillary first molars (74,6%)
and mandibular first molars (53.0%) and to a lesser extent
mandibular second molars (39.5%) and maxillary second
molar (33.1 %) have four canals.

In the present study, based on Vertucci’s classification,
mainly in maxillary frontal teeth, mandibular central
(53.5%) and lateral incisors (51,1%) and canines (47,8%),
mandibular first and second premolars (49,2 % and 47,9%)
and maxillary second premolars (71.2%) have been re-
vealed the configuration - Type [; in maxillary first (24.2%)
and second molars (19.8%), mandibular central (22.7%)
and lateral incisors (26.3%) - Type II; mandibular first
premolar (5.9%) and maxillary second premolar (7.6%) -
Type III; maxillary first premolar (17.9%) and mostly in
mandibular first (18.2%) and second molars (21.5%) - Type
1V, respectively.

Typically, root canal repeats anatomical shape of the root
and correspondingly curvature as well, especially in the
case of single-canal teeth.
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Table 2. The Data of Root Curvature in Georgian Population
on the Base of DDobo-Nagy Classification - CBCT Study

Teeth I-Straight J-apical curve C-entirely S-multi-curved
Curvature canal curved
Central Incisors 84,3% 12,1% - 3,6%
Lateral Incisors 78,3% 19,5% - 2,2%
Canines 72,8%% 27,1% - 1,9%
Maxillary First Premolar 65,8% 19,7% 6,8% 7,7%
Second Premolar 63,7% 21,6% 4,9% 9,8%
First Molar 61,2% 9,6% 18,3% 10,9%
Second Molar 67,5% 10,8% 14,8% 6,9%
Central Incisors 69,1% 24,7% - 6,2%
Lateral Incisors 74,3% 18,5% - 7.2%
Canines 74,7% 17,2% - 8,1%
. First Premolar 76,4% 11,3% 2,1% 10,2%
Mandibular
Second Premolar 69.9% 14,8% 1,3% 14,0%
First Molar 58,4% 9,8% 26,6% 5,2%
Second Molar 52,4% 9,7% 34,8% 3,1%
Table 3. The Data of Root Curvature Degree (within 0° - 70°)
in Georgian Population According to Schneider Classification - CBCT study
Teeth 00-5° 10°-20° Medially 250-7Q°
Curvature Straight canal curved Strongly curved
Central Incisor 97,4% 2,6% -
Lateral Incisor 95,7 4.3% -
Canines 97,9% 2,1% -
Maxillary First Premolar 77,7% 19,2% 3,1%
Second Premolar 78% 19,4% 2,6%
First Molar 72,3% 22,1% 5,6%
Second Molar 71% 23,8% 5,2%
Central Incisor 87,4 10,7 1,9%
Lateral Incisor 90,3% 8,6% 1,1%
Canines 90,8% 8,4% 0,8%
Mandibular First Premolar 78,8% 16,6% 4,6%
Second Premolar 79,8% 16,1% 4,1%
First Molar 68,7% 22,6% 9,1%
Second Molar 64,5% 24,2% 11,3%

According to Vertucci classification — in case of type II,
type — Il or type 1V, root canal curvature is presented with
different shapes and angles of curvature.

Vertucci’ s configurations - Type 11, Type III or Type
IV- in the case of of bend, the pattern is revealed. Mea-
surement of the curvature was based on Dobo-Nagy
classification according to which the teeth are divided
into: 1) I - straight root and canal, 2) J - apically curved
root and canal, 3) C - entirely curved, 4) S - multi-curved
or S-shaped root.

10

The obtained data for various dental groups were dis-
tributed differently (Table 2). Majority of mandibular
central (71.1%) and lateral incisors (74,3%), mandibular
canines (89,7%), first and second premolares (69,9% and
62,1%), first and second molars (52,4% and 54.5%) and
maxillary central (84.2%); lateral (78.3%) incisors and
canines - (72.8%), first and second premolars (65.8% o
63.7%) and first and second molars (61.2% o 67.5%)
belong to the Type — I, with straight root canals. The
cases of maxillary lateral incisors -19.5% and canines -
27.1%, second premolars - 21.6% as well as mandibular
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Table 4. The Main Morphological Characteristics of the Teeth in Georgian Population - Tooth Length,

Number of Roots and Channels - CBCT Study

Teeth Maxillary Mandibular
n= 2753 Tooth length Canal System Tooth length Canal System
Central Incisor ?)I/?r: 1283 24 100% ':/I\Vienr. 12; E:%L One root / one canal-55,07%
' One root / one canal . One root /two canals 45,9%
Max 26,9 Max. 22,5
Lateral Incisor ':/I\Viir' 5722 100% ?\)I/frf 1261 96 One root / one canal -52,9%
. y . E) V)
Max. 25.5 One root/one canal Max. 23.3 One root / two canals 47,03%
Aver. 27,5 100% Aver. 23,2 One root / one canal -66,8%
Canines Min. 21,1 One root / o;;e canal Min. 19,5 One root / two canals 30,5%
Max 31,0 Max. 26,4 Two roots - 1,27%
One root -20,6%
Two roots - 77,2% One root / one canal —62,4%
First Premolar @[ller: 1262 ’05 Three roots - 2,07% ':/I\Vﬁlr' 1272 ’51 One root / two canals -29,1%
Max 2 4’ 4 One canal - 11,8% Max. 5 4’ ) Two roots / two canals 7,3%
’ Two canals - 78,08% T Two roots / three canals -1,21%
Three canals - 2,07%
One root -61,08%
Two roots -37,8% One root / one canal —56,6%
second Premolar Al\\/[\/iir. 1262,4:13 Three roots - 1,08% /:/\[/i(;r. 12 62,3 One root / two canals — 32,04%
Max. ) 4’ 9 One canal- 29,1% Max. ) 4’ ) Two roots / two canals 7,7%
T Two canals — 61,0% T Two roots / three canals — 0,56%
Three canals- 1,08%
Three roots/three
Aver. 22,6 canals -23,9% Aver. 22,2 Two roots / three canals -41,1%
First Molar Min. 17,8 Three roots/four Min. 17,8 Two roots / four canals -53,0%
Max. 24,8 canals -74,6% Max. 24,6 Three roots / four canals - 6,9%
Five canals - 1,36%

lateral incisors 24.2% and second premolars - 14.8%
belong to the Type II curvature with J - shaped root
canal. The cases of maxillary first molars - 10.2%, man-
dibular first - 26.6% and second (34.8%) molars had the
highest number of C -shaped ( entirely curved) canals
(Type III). S - multi-curved or S-shaped root canals were
often met in cases of maxillary first (7.7%) and second
(9.8%) premolars and most likely in mandibular second
premolars (14%).

As for the teeth length indicators in different dental groups,
their average, minimum and maximum lengths and standard
deviation are presented in Table 4. The minimum length of
the tooth - mandibular central incisor - 15.8 mm, maxillary
first premolar - 16.0 mm, second premolar 16.4 mm; The
maximum length of maxillary canine - 31mm, maxillary
second premolar - 25.0 mm and mandibular first molar
-24.6 mm - was fixed.

One of the main reasons for failure is low knowledge

about root canal anatomy and morphology, variations in
the number of canals etc. Proper knowledge about root
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canal morphology can decrease these errors [12,17,22].
In this study, morphology (teeth length, number of roots
and canals, canal types based on Vertucci classification
and canal morphology [curvature] based on Dobo-Nagy
and Schneider classification) of mandibular and maxil-
lary central and lateral incisors, canines, first and second
premolars and molars were studied. No such study with
CBCT has been carried out in Georgia. In this study,
all the mandibular central and lateral incisors, canines,
second premolars and most of the first premolars and
maxillary first and second premolars had one root. All
the mandibular first molars and most of the second mo-
lars had two roots. All the maxillary first and second
molars had three roots. Our findings about the number
of roots were slightly different from previous reports
[1,2,6,7]. In the present study, most of the mandibular
central (55,07%) and lateral incisors (52,9%), canines
(66.8%) and first premolars (62,4%) and maxillary
second premolars (36,1%) had one canal; 65.2% of
mandibular second premolars and 80.9% of maxillary
first premolars had two canals. Most of the mandibular
first and second molars and maxillary first molars
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had four canals and the majority of maxillary second
molars had three canals. These data are different from
those reported by Sert [19], Wang [23] and Weng [24].
The morphology of the root canal systems may vary
according to ethnic differences and origin, age and
gender [1,9,15,19]. However, the results of the study
revealed slightly different and interesting data, the ana-
tomical characteristics those, replicating the racial signs,
became evident. Interesting results have been obtained
in terms of anatomical deviation of mandibular first
molar enabling to provide certain conclusions on racial
lines. For example, it has usually been accepted that
mandibular first molars have two roots located mesially
and distally and three canals (one root canal in the distal
root and two root canals located in the mesial root); but
in populations with Mongoloid traits, the additional
third root in a mandibula first molar is considered to
be a normal morphologic version and may be defined
as a Mongolian trait [8]. It has been described that
the Mongoloid population exhibits significantly more
mandibular first molars with three roots (3:1) than the
other populations, and this version could be considered a
genetically determined characteristic [16]. In this study,
we found that 6,9% of mandibular first molars had an
additional root located distolingually. This frequency is
more than that reported in a previous study of Turkish
population (2.06%) [7,16,19], but is very less than that
reported in Japanese (22.7%), Koreans (22.3%), Hong
Kong population (15.0%) [5,12,17,23] and by Zhang et
al. (29%) [24], who reported a high prevalence of three
roots in an Asian population. Furthermore, this variant
has a frequency of lower than 4% in European people
(British, Dutch, German), African (Bushmen, Bantu,
Senegalese) and Indian populations [1,13,15].

Thus, statistic data are not the universal criterias, however,
basing on these indicators anthropometrical data of roots
and canals vary according to the geographic zones and
nationalities.

The study of variations in tooth form has interested anato-
mists (description and comparison), anthropologists, biolo-
gists, palaecontologists and dentists. The field of human
dental anatomy has not been completely explored and the
dentition of modern man still remains a matter of continual
curiosity and research.
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SUMMARY

ANATOMO-MORPHOLOGICAL FEUTURES OF THE ROOT CANAL SYSTEM
IN GEORGIAN POPULATION — CONE-BEAM COMPUTED TOMOGRAPHY STUDY

Beshkenadze E., Chipashvili N.

Thilisi State Medical University, Department of Odontology;
“Unident” - Dental Clinic, Training and Research Center, Thilisi, Georgia

Incomplete and superficial knowledge of morphologi-
cal types and anatomical variations of the root canal
system will become the reason leading to the failure of
endodontic treatment. cone-beam computed tomography
(CBCT) - it is a technologically more sophisticated,
interesting, reliable, non-invasive imaging technique
with high degree of visualization, considered as a par-
ticularly important and useful tool to study complex-
ity and variability of canal system. 2753 teeth of 228
patients have been studied by CT. Ages of the patients
varied within 25-55 years. Among them 122 men and 106
women. Maxillary teeth - 1394 and mandibular - 1359,
respectively. The aim of our study was investigation and
evaluation of: tooth length, number of roots and canals,
type of configuration, root canal curvature and degree
of curvature in Georgian population.

The results of the study revealed interesting data and
anatomical characteristics, those replicating the racial
signs and differs from the data recorded by the other
researchers, became evident. In studying of dental form
variations were interested anatomists (description and
comparison) anthropologists, biologists, palacontologists
and stomatologists. The field of human dental anatomy has
not been completely explored so, the modern human teeth
still remain a matter of continual curiosity and research.
The knowledge of anatomical characteristics of dental

© GMN

root canals will help clinicians to optimize the algorithm
of endodontic treatment.

Thus, statistic data are not the universal criterias, how-
ever, basing on these indicators anthropometrical data of
roots and canals vary according to the geographic zones
and nationalities. The study of variations in tooth form
has interested anatomists (description and comparison),
anthropologists, biologists, palaeontologists and dentists.
The field of human dental anatomy has not been completely
explored and the dentition of modern man still remains a
matter of continual curiosity and research.

Thus, statistic data are not the universal criterias, however,
basing on these indicators anthropometrical data of roots
and canals vary according to the geographic zones and
nationalities.

The study of variations in tooth form has interested
anatomists (description and comparison), anthropolo-
gists, biologists, palaeontologists and dentists. The
field of human dental anatomy has not been completely
explored and the dentition of modern man still remains
a matter of continual curiosity and research.

Keywords: cone-beam computed tomography, root canal
morphology, Georgian population.
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PE3IOME

KOHYCHO-JTYYEBASI KOMIIBIOTEPHASI TOMOI'PA®HS B UCCJIEJOBAHUNA
AHATOMUYECKNX OCOBEHHOCTEW CUCTEMBI KOPHEBBIX KAHAJIOB
Y HACEJIEHUSA I'PY3UN

bemkenanze E.W., Yunamsuiiun H.IIL.

Tounucckuil 20cyoapcmeeHtblitl MeOUYUHCKULL yHUsepcumem, Kageopa cmomamonocuis;
«Unidenty - Cmomamonozuyeckas KiuHuKa, yueoHo-uccieoosamenvckuil yeump, Tounucu, I py3us

Henonnoe 3Hanne Mop¢oJOruuecKux THIIOB M aHATO-
MHYECKHX BapHaIlii CHCTEeM KOPHEBBIX KaHAJIOB BEJET K
CHIDKEHHIO Y(P(PEKTUBHOCTH SHIO0IOHTHYECKOTO JICUCHNS.
Konycuo-ny4eBast komnbiorepHast tomorpadus (KJIKT)
- TEXHOJOTHYECKH TOYHBIN, MPAKTUYHBIH, HEMHBA3HB-
HBIM METOJ| C BHICOKOM CTENEHbIO BU3yalu3allluH, pac-
CMaTpUBaeTcs KaK 3HAUUMBIA U MOJE3HBIH MHCTPYMEHT
JUTSL M3YUYCHHS CIIOKHOCTH M BapHaOeNbHOCTH CHCTEMBI
KOPHEBBIX KaHAJIOB.

Llenbro JaHHOTO MCCIIEIOBaHUS IBUJIOCH U3yUCHHUE U OLICH-
Ka JUTHHBI 3y00B, KOTMUECTBA KOPHEH U KOPHEBBIX KaHAJIOB,
THa KOHGUTYpaIiy, KPUBU3HBI (KypBaTyphl) KOPHEBOTO
KaHaJla U €e CTETEHH Cpean HaceneHus [ pys3un.

MocpenctBom KIJIKT m3yueno 2753 3y6oB (Makcui-
nspHbIe 3yOnl - 1394 n Mmanaubynsapusie — 1359) y 228
MMalMeHTOB, cpean HuX 122 MyX4uHBl U 106 >KeHIIHH.
Bo3spacT manueHToOB BaphHpOBAN B Ipeaenax ot 25 1o
55 ner.

Pe3ynbrarel NPOBEACHHOI'O MCCIENOBAHUS BBISBUIH
HHTEPECHbIC JaHHbIE U aHATOMHYECKHE O0COOCHHOCTH,
KOTOPBIE OTYACTH ITOBTOPSIOT MOMYJSILIHOHHBIC IPH3HAKH
1 OTIMYAIOTCS OT TaKOBBIX, IIPEICTaBICHHBIX IPYTHMH
HCCIIEN0BATEISIMA. 3HAHNE aHATOMUYECKUX 0COOEHHOCTEN
3y0OB M KOPHEBBHIX KAaHAJIOB OOECIEYUT ONMTHMH3AIUIO
QJITOPUTMA SHJOJOHTHYECKOTO JICUESHUS.
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IOPEKTUBHOCTDb IPUMEHEHUSA KOMBUHUPOBAHHOI'O
AKPUJIOBO-ITIOJIMITPOIIMJIEHOBOI'O CBbEMHOI'O ITPOTE3A
JJIS1 TIPOTE3UPOBAHMUA IIOJIOCTHU PTA

Myrypmunckuii B.I

Ooecckutl HAYUOHATbHBIL MEOUYUHCKULL YHUBepcumen, Ykpauna

CoBpeMeHHast OpTONeMUECKasi CTOMATOJIOTHsI IEPEKUBAET
MIEPUO]] AKTUBHOTO Pa3BUTHS, YTO OOYCIOBJICHO B3aUMO-
JIeiCTBHEM pa3HbIX OTpaciieil HAyKu U 5KOHOMUKH. Pe3yib-
TaTOM TaKOr'0 B3aMMOZCHCTBUS CTAJIO IOSBJIICHHE HOBBIX
METOJIOB U MaTePHUAJIOB ISl 3aMEIICHUS 1e()EeKTOB 3yOHOTO
psina. O4eBUIHO, YTO CO3JJAHKE U IPUMCHEHUE OMoMexa-
HUYECKH COBMECTUMBIX C KUBBIMHM TKaHSIMH OpraHHU3Ma
MIPOTE30B, 0COOCHHO, Y MAIMEHTOB C OCJIA0JICHHBIM T1apO-
JIOHTOM, K KOTOPBIM OTHOCSTCSI OOJBHBIC C HAPYIICHHEM
TICUXUKH, SIBIISICTCS aKTYaIBHOU ITPOOIeMoid. Y OOJBHBIX C
HApPYIICHHOHN NICHXUKOM IPU CTOMATOIOTUICCKIX 3a00I1e-
BaHUSIX YACTO BO3HUKAIOT PA3JIMYHbIE BAPUAHTHI [1ATOJIOTU-
4yeckoro pearupoBanusi. OJHUM U3 PEIICHUHN OBBIIICHUS
Ka4ecTBa MPOTE3UPOBAHUS Y OOIBHBIX TAaHHOH KaTeropuu
SIBJISIETCSl U3YUYEHUE PEaKLMM TKaHEH MPOTE3HOro JIOKa
HAa MaTepUaNbl U BUJIBI KOHCTPYKIUN 3yOHBIX MPOTE30B.
AHanu3 IuTeparypsl Moka3ajl OTCYyTCTBUE CHCTEMaTH3U-
POBaHHOTO OOOCHOBAHUS IO MPOTE3UPOBAHUIO, BHIOOPY
KOHCTPYKITHH 3yOHOTO IIPOTEe3a Y OOLHBIX C HAPYIIICHHOMH
IICUXHUKOM.

B coBpeMeHHOH cTOMaToI0rH4eckol KIMHUYECKON mpak-
THKE, HECCMOTPS Ha 3HAYUTCITHbHBIC HAyYHBIC pa3pabOTKH MO
BOITPOCAM TePOHTOJIOTUH U TICHXHUATPUH, TIPHEM OOJTBHBIX C
XPOHUYCCKIMH MICUXUYCCKUMH 3200JICBAHUSIMH ITPOBOIAUTCS
110 TeM e MpaBUiIaM U MPUHIMIIAM, KaK U OCTaJIbHbIX I1a-
uueHToB [4,5]. Tem He MeHee, HATUYKUE TPYIHOU3ICUUMOIO
MIAPOIIOHTUTA, OBICTPAst aTPOQHS YSITFOCTHBIX KOCTEH, CYXOCTh
MOJIOCTH PTa NPU NPOTE3UPOBAHUN TPAJAULHMOHHBIMU aKpH-
JIOBBIMHU TUIACTUHOYHBIMU IPOTE3aMU C THYTBIMHU IPOBO-
JIOUHBIMU KJIAMMEpPAMU MPUBOJIAT K OCJIOKHEHUIO TBEPABIX 1
MSITKUX TKaHEH [TPOTE3HOr0 JIOXKa, UTO, B CBOIO OUEpEb, BEET
K OTKa3y OT MOJIb30BAaHMs MPOTE3aMHU Y JaHHON KaTeropuu
OombHBIX [1-3].

B Ppas3IMIHOC BPpEMs aBTOPLI IIPCjIarain 1aKe 0TKa3aTbCsa
OT CbCMHOI'0 IPOTE3UPOBAHUA Y OOJIBHBIX C HO,HO6HI)IM
CTaTyCoOM, OAHAKO NpHU OTCYTCTBHUU BO3MOXKHOCTH ACH-
TaJIbHOU UMILJIaHTaluu, 0OJILHBIE OCTarOTCA 0€3 KBaju-
(1)I/IIIPIpOBaHHOI>'I oMoy croMarojiora, a, CJiIc10BarcCjIbHO,
JAOTIOJTHUTCIIBHO MHBAJIMAU3UPYIOTCA.

Hcxonst n3 BBIIEN3I0KEHHOT0, LEJIbI0 JAHHOTO UCCIEN0-
BaHMS SIBUJIACh pa3paboTKa M MPOBEICHNE KIMHUYECKOH
anpoOaIyu KOHCTPYKLIMHU MPOTE3a, KOTOPBIH IO3BOJIUT
MUHUMM3HPOBATh OTPULIATENBHOE BIUSHUE €r0 yacTel Ha
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noaJieKaue TBEPAbIC U MATKUC TKAHU IMTPOTEC3HOI'O MOJIA
Y ONCUXUYCCKHU OOJILHBIX.

Marepuan n metoasbl. PazpaboranHast HAMH KOHCTPYKLIHSE
COCTOMT U3 KapKaca, U3roTOBIEHHOro U3 cononumepa II1
“Tipplen R 359” nogo6Ho kapkacy GroresibHOro nporesa,
OTIOPHO-YACPKUBAIOIINX KJIAMMEPOB M PETEHIMOHHBIX
ceJielt U3 3TOro e Marepuara, 6azuca, U3roTOBICHHOTO U3
AKPUJIOBOM TIACTMACCHI, IITACTMACCOBBIX HCKYCCTBEHHBIX
3y0o0B, (hukcupoBaHHBIX Ha Oaszuce. Ha puc. npencrasien
001 BUA PETIOKEHHOTO KOMOMHUPOBAHHOTO ChEMHOTO
npote3a. [IpeoKeH bl CheMHBI KOMOMHUPOBAHHBIIH
MPOTE3 U3TOTOBIISIETCS] TAKUM 00pa30oM: Ha IIEpBOM KJIMHHU-
YEeCKOM JTarle Bpad CHUMACT TPH JIbIMHATHBIX OTTHCKA,
0 KOTOPHIM OTJIMBAIOT JABE MOAEIH ISl (PUKCAIMH B OK-
KJIFOZATOP 1 OJIHY pab0ouyI0 MOJEIb, Ty OIHPYIOILYIO IIPO-
Te3Hoe Jioxke. [locne U3roToBaeHUs MIPUKYCHBIX BAJIMKOB
W ONpe/IeNICHUsI IEHTPAIBbHON OKKIIFO3HH JIBE MOJICIH (DUK-
cupyroTces B okkitonarop. Ha tperseil Mopenu npoBoasT
MOJIEJIMPOBAHNE KapKaca IIPOTe3a U3 BOCKA 110 METO/UKE,
MPUHSTON JUIs OIOTEIBHOTO NPOTE3UPOBAHUS, 3aMEHSIOT
Bock Ha cononumep [T MmeTogom TMTEEBOro MpeccoBaHusl.
Taknum 00pa3oM, MOy4aroT TEPMOIUIACTHYECKUH KapKac,
KOTOPBIH ITpoBepsitoT B KimHuke. Ha moneny, ¢pukcupoBan-
HOM B OKKJIIOZIATOPE, IPOBOAST BOCKOBOE MOAEIHPOBAHUE
6a3nca, IOCTAHOBKY MCKYCCTBEHHBIX 3yOOB, ITPOBEPKY B
KJIMHUKE, 3aMEHy BOCKa Ha aKpWJIOBYIO ILTactMmaccy, 00-
pabOTKy M OJIMPOBaHKE IIPOTE3a.

[Ipumenenue nporesa MOATBEPKAECHO KIMHUUYECKUMU
JaHHBIMH 87 TICHXWYeCKU OOJBHBIX MAIIMEHTOB, KOTOPbIE
ObLTH pa3esieHbl Ha TPY IPYIIBI B 3aBUCHMOCTH OT BHJIa
MPOTE3UPOBAHUSL.

Jlyist OLIEHKW KavyecTBa MPOTE3UPOBAHUS U COCTOSIHUS
TKaHEW MPOTE3HOTO JIOKA MPUMEHEHBI IUPOKO M3BECT-
HBIE METOJIMKU HCCIICJOBAHUS: ONPEE/ICHUE CTOUKOCTH
KaUUBIPOB CJIIU3UCTONH 00O0JIOYKH MPOTE3HOTO MOJISI U
npo6a lusepa-ITucapesa asst ONEHKU COCTOSHHUS OTIOP-
HBIX 3yOOB.

Pesynbrarel M nx ob0cyxnenne. V3 mpeacraBieHHBIX B
Tabnuie | TaHHBIX CIIEYET, YTO B JICHb (PUKCALIMN 3yOHBIX
IPOTE30B MAKCUMAJIbHOE 3HAYEHUE CTOMKOCTH KAMILIIPOB
OTMEUEHO Y MAIUEeHTOB | rpymmbl ¢ akpUIIOBBIMHU IPOTE-
3amu - 131,20+0,76 c.
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Puc. Koncmpykyus coemno2o KoMOUHUpo8anHo2o (akpuio8o-noiunponuileHo6o2o) npomesa: 1 - 6azuc akpunogoiil;
2 - Knammep onopHo-yoepocusarowull; 3 - UCKyccmeennble 3y0vl, 4 - pemenyuonnsle ceona, 5 - kapkac uz cononumepa 1111

Tabnuya 1. Onpedenenue cmoukocmu KAnNUIAPO8 y ncuxuyecku 0onivHwvlx, M+m, ¢

I'pynnsi
Jo nporte3u- 30 cyT. 2 roga 3 rona
7 ¢yT. cnycTs 1 rox cmycTst
pOBaHl/Iﬂ Cl'[ycTSI CIIyCTS[ CHyCTH
Cpoxu HaOr01eHuit
I~ Dombmbie  akpuioBL- |13y 500 76 | 130,5441,52 | 132.5542.45 | 132.30£0.97 | 130,00£0.81 |128.20+1,40%
MU [POTE3aMHU
II - GonbEie ¢ MPOTESAMH | 150 319 49 | 124,0741,99 | 125.1042.65 | 118,7042.11% | 118.0042,00% | 115,0541,77*
n3 HOHI/IHpOHI/IJ]CHa
III - GompHEIE ¢ TpOTE3aMU
KOMOHHHPOBAHHOH KOH- 126,4042,50 | 124,8042,54 |119,55+3,00%| 111,99+1,52*% [ 114,58+2,01* | 112,07+2,77*
CTPYKITHH

npumeyanue: * - paziuyus ¢ UCXOOHbIM YposHeM cmamucmuyecku oocmogephul (p<0,05)

[Moxazaremm Bo Il rpymme - 126,30+£2,49¢c m 111 - 126,4+2.5 ¢
CYILIECTBEHHO HE OTIMYAIOTCS OT NoKaszaresnei I rpymnisl,
9TO, OYEBHUJHO, CBS3aHO C XPOHHMYECKHMHU M BOCHAJH-
TEJIbHBIMH TIPOLIECCAMH, POTEKAIOIINMHU B CIU3UCTOMN
000J109Ke y JAHHOM KaTeTOpUU OOBHBIX.

CrrycTst HelleNo 1 MecAIl MOJIb30BaHUS IPOTE3aMHU CTOH-
KOCTH KalMJUIAPOB CIM3UCTON 00OJOYKH BO BCEX HCCIIE-
IyeMBIX TPyIIaxX 3HAYUTEITFHO HE N3MEHIIIACH.

[udpoBbie mokaszarenu CTORKOCTH KalMILISIPOB y OOJIBHBIX
I rpynimbl Ha MPOTSDKEHUU TPEX JIET MMENU CaMylo He-
3HAUNTENBHYI0 TeHACHINIO K CHIKeHuto - 132,30+0,97;
130,00+0,81; 128,20+1,40, COOTBETCTBEHHO.

IToxazarenu croikocTu KanwuisipoB Bo Il rpymnme uc-
cIeayeMbIX OOJTBHBIX Tak)Ke B TEUCHHE MEPBOTO roja
MTOJTF30BAHUS MPOTE3aMU CHU3WINCH HE3HAYUTENBHO, a
yepe3 roj CHWKeHHe Obuto omyTumbeiM 118,7+£2,11 c.
Cuamxenne nokasarenei B I1I rpyrme mporcxoanio miaBHO
1 3HAYUTENBHO: ¢ moka3zarerns B 124,80+2,54 ¢ cmycrs 7
CYTOK MONB30BaHus mpoTte3oM a0 111,99+1,52 ¢ - gepes
rox. Ha mpoTspkeHnn cpoxa cirysk0s! (3 roma) 3TOT mo-
Ka3aTelb 0CTaBaJICs CTAOMIBHBIM B IIpe/IesiaX oKa3aTes
CITyCTS TOJI.

16

[TonmyueHHbIC aHHBIE CBHIETEIBCTBYIOT O HAMMEHBIIIEM
OTPHIIATEITFHOM BIIMSTHAN 0a3MCOB CHEMHBIX IMPOTE30B BO
[T u [II rpymimax, 9To 0OBSICHAETCS OTCYTCTBHEM MOHOMEpa
Bo Il rpymnme mccaeqoBaHuil 1 0COOCHHOCTAMHI KOHCTPYK-
MU (3HAYNUTENHHO MEHBIAs TUIoNaab 0asuca, ONopHO-
yaepskuBatorme kiammepsl) B 111 rpymme nccnenoBanus.
Pesynsrarer mpo6s! [lunnepa-ITucapesa mpencraBieHb!
B Tabmuie 2.

W3 npencraBneHHbIX JAHHBIX BUIHO, YTO [TOKA3aTEH PO0
y BCEX IPYIII OOJIbHBIX 0 MPOTE3UPOBAHUS IPAKTUUECKU
onuHaKoBHI (p>0,05)

[Toxazarenn mpo6 y OOTBHBIX C MPOTE3aMU, H3TOTOBJICH-
HBIMH 110 pa3pabOTaHHONW HAMHU KOHCTPYKIHH U TEXHO-
JIOruy, CiycTsi 1 Hefeo ¢ MOMeHTa (PUKCAIMU TPOTE30B
Bo3pacTtaroT ¢ 2,0140,05 mo 2,18+0,05 ex.; omHAKO BO BCe
Jpyrue CPOKH HAOIIOICHHN JTOT IMOKa3aTelb OCTAETCsI
NPaKTHYECKH Ha TOM K€ YPOBHE.

[Mokazarenu npo6 lunnepa-ITucapesa Bo Il rpymnme
OTIUYAIOTCS OT MPeNbIAyIINX moka3ateneit. Croycts 7
CYTOK ITOJTb30BAaHUS ChEMHBIMH IIPOTE3aMH MTOKAa3aTelhb
po0 pe3ko Bozpacrtaet ¢ 2,05+0,04 no 2,65+0,04 en. Ha
MPOTSKEHUH BCETO CPOKA HAOMIOAEHUI ATOT ITOKa3aTeNb
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Tabnuya 2. Pesynemamot npobwt Lllunnepa-Ilucapesa na causucmoti 0b6onouxe
npomesonocumenel ncuxuyecku 6onbHwlx, Mm, eo.
I'pynnsbi
Jo npore3u- 7 cyT. 30 cyT. 1 ron 2 rona cnyers 3 rona
poBaHusi cImycTst cnycTsi cImycTst CIycTst
Cpoxu HaO/I0IeHU I
- Gombibie ¢ axpi0BbIMH 2,0140,05 | 2,18+0,05% | 2,23+0,05% | 2,21£0,05% | 2,12£0,04 | 2,13+0,04*
npoTe3amu
LI~ Gombasie ¢ npotesait 2,05£0,04 | 2,650,04* | 2,57+0,04* | 2,530,06* | 2,49+0,07% | 2,50+0,05*
U3 TOJIUIMPOIHIICHA
IIT - GombHEIE C IPOTE3aMHU
KOMOMHHPOBaHHOI KOHCTPYK- 2,07+0,05 2,18+0,05* | 2,86+0,05* | 2,73+0,05* | 2,65+0,05* | 2,73+0,06*
UK

npumeuanue: * - paziutus ¢ UCXOOHBIM YPo8HeM cmamucmuyecku docmogepust (p<0,05)

OCTaeTCsl Ha JIOBOJILHO BBICOKOM, XOTS M CTaOMIBHOM
YPOBHE.

ITokazarenu npoOw! [lnmnepa-ITucapesa Ha CIM3UCTOM
o6omouke y OompHBIX III Tpynmer cnycts 2 ronxa
HaOmrogenui - 2,65+0,05 en. oyeHb CXOKH C TaKO-
BeIMH BO Il rpymme cmycta Hemeno mocie puxcanun
- 2,57+0,04 en., XOTs Ha TOCIEAHUX CPOKaX HaOIrONIE-
HUH 3TOT moka3zarens B III rpynme ocraercs Ha Gonee
BBICOKOM ypoBHE - 2,73+0,06 en.

[TosyyeHHBIE pe3ynbTaThl CBUIETEIBCTBYIOT O Oonee
01aronpuATHOM BIMSHUM HAa TEUCHUE TAPOJOHTHTA KOH-
CTPYKIMOHHBIX (DUKCHPYIOIINX 3JIEMEHTOB IIPOTE30B,
ucnonbs3yemsix Bo 11 u 1T rpynmax.

[IpennoxeHHass KOHCTPYKIHS WUMEET BBICOKYIO (YHK-
OMOHAJIBHYIO IIEHHOCTh Onaromaps mepenade >KeBa-
TENBHOTO JaBIeHHS 00Jee eCTeCTBEHHBIM CII0CO00M
- 9epe3 OMOpPHBIE 3yOBl M CIM3UCTYI0 000JI0UYKY; BBICO-
KYIO 3CTeTHYHOCTh BBHY OTCYTCTBHS METAJIITHYIECKHUX
BKJIFOYEHH; KOM(DOPTHOCTH B TIOJIB30BAHHH, OJIaro1aps
JIETKOCTH M AJIACTHYHOCTHU KapKaca, BBHAY OTCYTCTBHUS
6a3muca, KOTOPBIH 3aKPBIBACT IIPOTE3HOE JIOKE; BEICOKYTO
MPOYHOCTh Kapkaca W 0a3ucoB, Oyarojaps HaJIUIHUIO
PETEHIIMOHHBIX CEAeT; BO3MOXXHOCTH HEOOXOIMMOTO
KOJINYeCcTBa mepeda3snpoBOK, YTO 0COOCHHO aKTyaJIbHO
MpH JeYeHUHW OOJBHBIX ¢ 3a00JICBAHUSMH MMapOJOHTA
U TICUXWYECKH OOJBHBIX JIUI, OTHOCUTEIHHO HU3KYIO
ce0eCcTOMMOCTH JIJISl YKa3aHHOTO THITA TPOTE3UPOBAHMS
(4TO TaK)Ke AaKTyaJIbHO B 3TOW CONHMAIBHO CIOKHOM
TpyIIIe MalueHTOB).

JHUTEPATYPA

1. Body J.J., Coleman R., Clezardin P., Ripamonti C.,
Rizzoli R., Aapro M. International Society of Geriatric
Oncology (SIOG) clinical practice recommendations for
the use of bisphosphonates in elderly patients. Eur J Cancer.
2007; 43(5):852-8.

2. De Visschere L, Van Der Putten GJ, de Baat C, Schols

© GMN

J, Vanobbergen J. The impact of undergraduate geriatric
dental education on the attitudes of recently graduated
dentists towards institutionalised elderly people. Eur ] Dent
Educ. 2009; 13(3):154-61.

3. MacDonald D.E. Principles of geriatric dentistry and
their application to the older adult with a physical disability.
Clin Geriatr Med. 2006; 22(2):413.

4. Miller F., Salem K., Barbezat C., Herrmann F.R.,
Schimmel M. Knowledge and attitude of elderly persons
towards dental implants. Gerodontology. 2012; 29(2):
914-23.

5. Smoliner C., Volkert D., Wirth R. Management of mal-
nutrition in geriatric hospital units in Germany. Z Gerontol
Geriatr. 2013; 46(1):48, 50-5.

SUMMARY

COMBINED ACRYLIC-POLYPROPYLEN REMOYV-
ABLE PROSTHESES FOR PROSTHODONTIC
TREATMENT

Shuturminsky V.
Odessa National Medical University, Ukraine

The article deals with the development of methods to
prevent complications with prosthetic dentures patients
with psychiatric status. The authors developed a method
of manufacturing the denture using modern thermo-
plastic materials, the use of which in practice does not
cause prosthetic stomatitis in patients with psychiatric
status.

The proposed methodology has been tested clinically.
Based on Schiller- Pisarev and study fixation of prostheses
has been shown the advantage of the prosthesis used for
prosthetics partial dentition defects that can not be fixed
prosthetics in this category of patients.

Keywords: partial denture, a thermoplastic material, in-
tolerance to denture, psychiatric status.
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9PPEKTUBHOCTb IPUMEHEHHUA KOM-
BUHUPOBAHHOIO AKPHJOBO-
MMOJIMITPOITMJIEHOBOI'O CBEMHOI'O ITPOTE-
3A JIs1 ITIPOTE3UPOBAHMUSA ITOJIOCTH PTA

Iyrypmunckuii B.I.

Ooecckutl HAYUOHANbHBIL MeOUYUHCKUL YHUSepcumen,
Yxpauna

CraTps MocBsIIeHa mpodiieMe pa3padoTKHA METOIOB TIPO-
(HITAKTUKH OCIIOKHEHNH IPH POTE3UPOBAHUH CHEMHBIMH
POTe3aMH MALMEHTOB C IICUXUATPHYECKHM CTATYCOM.
ABTOpamu pa3paboTaHa METOIMKA H3TOTOBJIEHUS CHEMHOTO
IpoTe3a ¢ IPUMEHEHHEM COBPEMEHHBIX TepMOILIacTHYe-
CKHUX MaTepHalioB, IPIMEHEHHNE KOTOPBIX Ha IPAKTHKE HE
BBI3BIBACT ITPOTE3HBIX CTOMATHTOB.

[TpennoxeHHass METOANKA KIMHUYECKH aripoOHpoOBaHa.
Ha ocuoBannu mpo06sr [lunmnepa-Ilucapesa u n3ydeHus
¢uKcanuu MpoOTE30B MOKA3aHO NMPEUMYIIECTBO IpPH-
MEHSEMOTO MPOoTe3a sl MPOTE3NPOBAHUS JACTHUHBIX
ne(exToB 3yOHBIX PSAOB, HE MOICKAIINX HECHEMHOMY
MIPOTE3UPOBAHUIO.
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LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()
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HHOKA3ATEJIN 2JIEKTPOMUOI'PA®UH B PASHBIE CPOKH I1OJIb3OBAHUA
IHOJIHBIMH YCJIOBHO HECBEMHBIMU MPOTE3AMU C IPUMEHEHUEM
ABATMEHTOB PA3JIMYHBIX CUCTEM B YCJIOBUAX JESUHTEI'PALIUN
OJHOI'O U3 INCTAJIBHBIX OITIOPHbBIX UMIIJIAHTATOB

Monomapenko B.O., Illyas:kenko A.FO., Cunenxo FO.1., Xpedop M.B.

Buicuiee cocyoapcmeentoe yuebnoe 3asedenue « YKpauHckas meOuyuHcKas cmomamono2udeckas akaoemusy,
Ilonmasa, Ykpauna

PeabOunuranus manmueHTOB IpH TOJTHOW moTepe 3y0oB
NPEICTABIIET CIOKHYIO POOJIEMY CO3/IaHUS IIPOTE30B,
TIOJIHOLICHHBIX B ()YHKLHOHAILHOM, 3CTETHYECKOM U IICH-
XOJIOTHYECKOM OTHOIIeHHsX [1,2].

[Momuas motepst 3y00B HanboJee 4acTo BCTpedaeTcs B
Bo3pacte 60 JeT U crapiie, XOTs yCTAaHOBJIEHA 3aKOHO-
MEpHOCTH, 9T0 15% 40-1eTHUX JHIl TakkKe HYXTAIOTCS
B IOJHBIX ChEMHBIX Hpore3ax. COrIacHO MporHo3am, B
OnmKalIue eCSITUIICTHS TIOYTH MOJOBHHY MAI[MEHTOB C
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IIOJIHBIM OTCYTCTBI/ICM SY6OB COCTaBIT JHLA B BO3paCTC
30-50 zer [5,7,10].

ITo naraeiM BO3 (1999), 20-26% manueHToB mociie jJede-
HUSI TIOJTHBIMU ChEMHBIMH IIPOTE3aMH HE MOJIBb3YIOTCSI IMU
10 Pa3HBIM MPUYMHAM, YAIIlE 110 IPUIUHE HEYIOBICTBOPH-
TeNBbHOW (hrKcarmu, 0cOOCHHO, HAa HIDKHEW YeTFOCTH.

HaunGonee >ppekTHBHBIM METOAOM, 00€CIIeUHBAIOIINM
XOpOIIyI0 (UKCAILUIO MOJHBIX ChEMHBIX MPOTE30B, SIB-
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JISIeTCsl UMITIAHTAIMS, KOTOpasl MO3BOJISIET HalWTH Oolee
HOJIHOL[EHHOE pellieHNe (yHKIIMOHAIBHBIX, SCTETHYECKUX
U TICUXOJIOTUUECKHX MTPOOJIeM, CBSI3aHHBIX C IPUMEHEHUEM
MOJHBIX ChbEMHBIX MpoTe30B [6,8,9,11].

OpnHako HETOCTAaTOUYHO M3YYEHHBIMU OCTAIUCh BOMPOCHI
(YHKIIMOHUPOBAHHUS YCIIOBHO-HECHEMHBIX TTOJTHBIX 3YOHBIX
MPOTE30B C IIEMCHTaMH (hUKCAIUY HA UMILJIAHTaX B 3aBHU-
CHUMOCTH OT 7KE€CTKOTO UJIM aMOPTU3UPYIOIIETO COSTMHEHUS
a0aTMCHTa C UMIUIAHTOM Yy MAlUCHTOB, MOJb3YOIIHXCSI
JIaHHBIMU OPTONEANYECKUMU KOHCTPYKIHSAMH.

[enpro uccienoBaHUs ABUIOCH M3Y4YeHHE OMO3IEKTPHU-
YeCKON aKTHBHOCTH JKEBATEIbHBIX MBIIII Y MAI[HEHTOB
C TOJHBIMH YCIIOBHO HECHEMHBIMH MPOTE3aMU IOCIE
JIE3UHTETPAIlH OJJHOTO OIIOPHOTO MMILIAHTA.

MarepuaJ 1 MeToAbl. B nccienoBanuu y4acTBOBaIU
38 6onbHBIX (20 My>unH U 18 KEHIINH) B BO3pacTe OT
50 mo 75 net ¢ 1uarHo30M MOJIHON BTOPUYHON aAeHTHH
HYDKHEH 4eJI0CTH, 3yOHBIC Psi/ibl KOTOPBIX OBUIN BOCCTA-
HOBJICHBI C TOMOIIIBIO MOTHBIX YCIOBHO HEChEMHBIX IIPO-
TE30B, (PUKCUPYEMBIX OCPEICTBOM CHCTEM (DUKCAIIUU
Ha UMIIJIAHTAX C IPUMEHEHUEM JKECTKHX HETIOABUKHBIX
WIN aMOPTH3UPYIOMUX a0aTMEHTOB, IPH 3TOM OAMH U3
JUCTAJIbHBIX OTIOPHBIX UMIIAHTOB JI€3UHTEIPUPOBATICS
B IIporecce (yHKIMOHUPOBAHHUS ITOJIHBIX ChbEMHBIX TIPO-
Te30B. Jle3uHTerpanus IUCTAIbHO PACIOI0KEHHOTO
UMIUIaHTa HaOJIIo/aj1ach MOCie MePBUYHON HArpy3ku
yepe3 1-3 mecsna.

B 3aBucumoctu oT cucteM (HKcanMyM Ha MMIUIAHTAX,
HAIUEHTHI C TIOJHBIMU YCIIOBHO HECHEMHBIMH IPOTE3aMH
pas/esieHbl Ha JIBE UCCIIEyeMbIe U KOHTPOJIBHYIO IPyII-
nel. KoHTponbHyto rpynmy (n=15) cocTaBuiIu NarueHThI
6e3 nedekToB 3yOHBIX psiioB B Bodpacte 40-50 jer. 1
rpyniry coctaBuiiv 19 NanueHToB ¢ MOJIHBIMH YCIOBHO
HECHEMHBIMHU MPOTE3aMH, KOTOpPble (PUKCHPYIOTCS C
MOMOIIIbIO JKECTKUX HETOJBUKHBIX a0aTMEHTOB, MPH
JE3UHTErPallMi OJJHOTO M3 JUCTAIbHBIX UMIUIAHTOB.
II rpymmy - 19 au1l ¢ HOTHBIMU YCIIOBHO HECHEMHBIMH
pOTE3aMH, KOTOpbIe (PUKCUPYIOTCS C MOMOIIBIO aMOp-
TH3UPYIOMIUX a0aTMEHTOB (MPOU3BOAUTEIb (PUpMa
«Nobely, llIBelinapust) npu Ae3UHTETpaLlK OTHOTO U3
JUCTAJIbHBIX UMILIAHTOB.

B xone nccnenoBanys NCIONIB30BaIaCh METOIUKA JIIEKTPO-
MUOTpaUUCCKON 3aIUCH MOTCHI[HATIOB KEBATCIBHBIX
MBIIII] B MOMEHT ()yHKIIMOHAJILHOM Harpy3ku. Ha ocHoBe
JaHHBIX 6H03H6KTpHHeCKOﬁ AKTUBHOCTHU MPOBOAUITIOCH
OIIpe/IelIeHNEe XapakTepa BOCCTAHOBICHHST (DYHKIIMHU JKe-
BaHUA U aJlallTallui MAalUECHTOB K IPOTE3Y. I[aHHbIe 110~
KazaTey ONpeesiii OObEeKTUBHBIN KpUTEpUil KauecTBa
MMpOTE3UpPOBaAHNA MALITUCHTOB.

MeTtononoruyecko OCHOBOM HCCJICIOBAHUS SIBIISJICS
MPOTOKOJI 3JICKTpOMUOTpaduu, MPEeIIOKCHHBIA U BHE-

© GMN

JIPEHHBIA Ha Kadeape OpTOneauYecKoll CTOMATONIOTHH C
HUMIUIAHTOJIOTHEH BhIciiero rocy1apcTBeHHOTO y4eOHOro
3aBEICHUs « YKpaWHCKas MEIULUHCKAs CTOMAToJoruye-
ckas akagemus» [3].

Perucrtpanus mokaszareneil anexTpoMuorpadguueckux
MCCJIEZIOBAHUIT OCYIIECTBIISUIACH TOCPEACTBOM UCIIONb30-
BaHMsI CTOMAaTOJIOrHn4Yeckux npudopos «BioPak» (mpowus-
Bomutenb Bio Research Associated Inc., USA).

OTBOJI HIMITYJIBCOB C UCCIIEYEMbIX MBIIIIL TPOU3BOHICS
B COOTBETCTBHH C IIPOTOKOJIOM TEXHHKH HCIOJIb30BAHUS
anekTpoMuorpaduueckoro odbopynosanus «BioPaky,
a B KauecCTBE MHIIEBOTO Pa3paKUTENsl UCIOIb30BaJICs
KyOMK prkaHOTro XJieba BYepalllHeil BbIEUKH ¢ peOpom
1 cm (0ObemoM 1 cM®), 0OIMHAKOBO [IJIst BCEX MAIMEHTOB,
YYacTBYIOIIMX B UCClIeA0BaHUNH [3,4].

Pe3ysbTarsl 1 HX 00cy:KIeHUe. BHITIOIHEHO 21eKTPOMHUO-
rpaduyecKoe UcciieI0BaHKe ¢ paboyeii 1 OaaHCHPYIOIICH
CTOPOHBI MAIMEHTaM HCCIIEyeMbIX IPYIIII JI0 IPOTE3HPO-
BaHUs, B JICHb HAJIOKEHUS IPOTE30B, 15 cyTok, | Mecs u
3 Mecs1a CIyCTs MOCIe MOJIb30BaHUS MOJTHBIMH YCIOBHO
HEChEMHBIMH ITPOTE3aMHU, PUKCHPYIOIMMHUCS C TIOMOIIBIO
Pa3INYHBIX BUOB a0aTMEHTOB Ha UMJIAHTAX; MOIy4deHo 30
UIEKTPOMUOTpaMM. B KOHTPOIBHOM IPyIIIIE ¢ UHTAKTHBIMU
3yOHBIMH PsIIaMHU - TIO 7 2JIEKTPOMHOTPaMM ¢ pabodeld u
OanaHCUpPYIOIIEH CTOPOHBI.

KonuyecTBeHHbIE U Kau€CTBEHHBIE TTOKA3aTENU AJIEKTPO-
MHOTPaMM Jat0T 0ObEKTHUBHOE MPEICTABICHUE O CKOPOCTH
ajianTanyy 3y00oueIOCTHOTO armnapara naieHToB K pas-
JIUYHBIM BUJAM OPTOTEIUYECKUX KOHCTPYKIUH [4].

Kak noka3sasu nIpoBeeHHbIC HCCIIEI0BAHUS, TIOTEPst 3y0OB
OKa3bIBACT CYIIECTBEHHOE BIMSHUE Ha MOKA3aTeNu U Xa-
paKTep 3aMucH NEKTPOMHOIPaAMMBI.

[Tpu monHO# aieHTHH 3HAYUTENBEHO HapyIIaeTCs PyHKIHS
JKEBaHUS, YTO BIMSET HA BCE AIEKTPOMHUOrpaduuecKkue
[IOKa3aTellu.

Cucremsl (bI/IKcaIlI/II/I Ha UMILUTaHTax JJId NOJIHBIX YCIIOBHO
HECHEMHBIX POTE30B, T.€. IPUMEHEHNE AMOPTU3HPYIOLINX
WU JKECTKUX (PUKCHPYIOLIMX A0aTMEHTOB 1Sl HIMILIAHTOB,
KOTOPBIC BXOJIAT B COCTaB OPTONEANUECKON KOHCTPYKIIHH,
6eccriopHO, BIUSIOT HAa CPOK MTPUBBIKAHUSA K HUM, 4TO OT-
paskaeTcsl Ha KauecTBe anekTpomuorpammsl [4]. Ioreps
OTHOT'O M3 AMCTAJbHBIX OIMOPHBLIX UMIIJIAHTOB YXyAIIACT
alanTaluio U, KaK CIEACTBUE, NEKTPOMUOrpaduIecKue
MOKa3aTelNu.

B mepBrle CyTKH MoOcCie HaJOXKEHHUS MPOTE30B Hadallo
aJlanTalMy K TOJIHBIM yCJIOBHO HECHEMHBIM NPOTE3aM
XapaKTepU3yeTcs MOSBICHUEM JOMOTHUTEIBHON OPUEHTH-
POBOYHOM peaKIiu, KOTOpasi COTPOBOXKAACTCS MOSIBIICHUEM
OT/ETIBHBIX BOJIH C MOBBIIICHUEM aMILITUTYAbI.
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Puc. 1. Junamuxa usmenenuii cpeoneti amniumyowvl c60000H020 Hes8anus Ha padoyell CmopoHe
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Puc. 2. Junamuxa usmenenuii cpeoreii amnaumyovl c60000H020 JHce8anus Ha barancupyoujeti Cmopone

[Ipu cpaBHEHUM XapakTepa aMIUTUTYHOW aKTUBHOCTH Y
MAIMEHTOB Pa3HBIX TPYII 00pamiaeT Ha ceOs BHUMaHUE
0oJ1ee TIOTHOIICHHBIH MPOIIECC )KEBAHUS Y BCEX OOJIBHBIX HIC-
CJIelyeMBbIX MPYTIIL, YTO POCIIEKUBAETCS C IOMOIIIBIO KOJTHYe-
CTBEHHBIX ITOKa3aTelel cpeiHel aMILUIUTY/IbI IPOU3BOILHOIO
JKEBAHUSI Ha paboucii CTOPOHE MAIEHTOB, COCTABIIIOIINX
188+19 MkB, 190+20 MxB, cooTBeTCTBEHHO.

Uro xacaeTcs NpOJOKUTENBHOCTU OAHOTO AMHAMHYECKO-
TO IIMKJIa, ATOT NOKa3aTelb Pa3IMYCH IS MAlleHTOB BCEX
rpyn. s nanuenTtos [ rpynmsl on coctaBui 415+43 mc
Ha paboueii cropone u 395+35 Mc - Ha GaaHCHpYIOIIEH;
quist 11 rpynmet - 405+41 mc u 390435 Mc Ha paboueit u
OanaHcupyelieil CTOpOHEe, COOTBETCTBEHHO.

CrieryeT OTMETUTD, YTO cItycTs 15 cyTok u 1 Mecsiil nojb-
30BaHUsl MOJHBIMU YCJIOBHO HECHEMHBIMHM MPOTE3aMH,
(DUKCHUPYFOIUMUCS Ha UMILTAHTAX C [IOMOIIBEO PA3IMIHBIX
CHUCTEM a0aTMCHTOB, TP JAC3UHTCIPAIIMHA OHOTO U3 MM-
IUTAHTOB 3HAYCHUE AICKTPOMHUOTPAPHUCCKIX TIOKa3aTeIIei
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BO BCEX OIBITHBIX IPYNIAX MALUEHTOB OTIMYAJIOCH OT
M0Ka3aTelled NOAYUYEHHBIX 10 IPOTE3UPOBaHUSL.

CpenHee BpeMsl aKTUBHOCTH CITycTs 15 CyTOK mocie Ha-
JIOKeHHUs TIPOTe30B B | rpymre Ha pabodell cTopoHe co-
ctaBmio 255423 mc u Bo Il rpymme - 245422 mc. Cpennee
BpeMs ITOKOsI Ha pabodeit cTopoHe coctaBuio 155414 mc
g I u 160+13 mc - gua 1T rpynmsl. Ha 6anancupyromeit
CTOPOHE CpeIHEe BpeMsl aKTUBHOCTH Ju1s | rpyninbl cocra-
BIO 225419 mc, amns I rpynmer - 225+18 Mc, a cpennee
Bpems mokost - 166+16 mc, 167+16 Mc, COOTBETCTBEHHO,
s I u I rpynm (Tabmursr 1,2).

Mecsr11 CIyCcTs 3TH MOKa3aTell HECKOIBKO MPUOIHU3UINCEH
K TOKa3aTelssM KOHTPOJBHOU Tpynmbl. CIycTss MecsI]
(YHKIIMOHUPOBAHUSI TIPOTE3a CPE/HEE BPEMs aKTHBHOCTH
coctaBmwio B | rpymme 245+21 mc Ha paboueil ctopoHe U
220420 mc - Ha OanaHcupyrolmel ctopone, Bo Il rpymme
- 240421 mc Ha paboueii cropone u 215+15 mc - Ha Oa-
na"cupytomien ctopone. Cpennee Bpems okost 160416 mc,
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167415 mc aust [ w 1 rpynm Ha paboueii cropone u 172+15
Mc U 177£18 MC, COOTBETCTBEHHO, Ha OallaHCUPYIOIICH
(Tabmuupl 1,2).

Cnycrs 15 cyTok nokasarenu cpeiHeld aMIUTHTY bl CBOOOI-
HOTO eBaHus Ha pabouei cropone B I u Il rpynmax co-
craBwin 192+19 MxB u 196+19 MkB; Ha 6anancupyromeit
ctopone - 18717 mMxB, 191£17 MkB, cOOTBETCTBEHHO.
CrrycTtst MecsI] 3TH MTOKa3aTeNy COCTaBMIM A | rpymmbl
200+18 mxB Ha paboueit u 195418 MxB - Ha 6anancupyro-
uteidt; aust 11 rpymmer - 20716 MxB Ha padoueii u 200+18
- Ha Ganancupytoieit cropone (tabmuis 1,2, puc. 1,2).

Coycts 15 cyTok HaOmoganach TEHACHIMS K HE3HAYH-
TEJIHHOMY M3MEHEHMIO MCCIIEAyeMBbIX MoKa3aTellel 1o
OTHOIIICHUIO K YPOBHIO MOKa3aTelICii TPYIIIbI MAIUCHTOB
B [ICPBBIC CYyTKH MOCJIC HAJIOKCHHUS [TPOTE30B, YTO CBS3aHO
C peakuueil 3y0OUetoCTHOTO anmnapara Ha TOTepro Juc-
TaJBHOTO OMOPHOTO UMILJIAHTA.

Cnycts 1 Mecsi GyHKIIMOHUPOBAHUS MIPOTE3a MOKa3aTeH
ANIEKTPOMHUOTPad K HE3HAYUTEIIBHO VY YIIINCh, YTO [0-
3BOJISIET CYIUTH 00 ajanTaruu 3y004entoCTHOTO anmapara
K TIPOTE3HOI KOHCTPYKIMH YK€ TIOCIIE TIOTEPU OJIHOTO M3
JAUCTAJIBHBIX OMIOPHBIX UMILJIAHTOB, JIy4dllas ITWHaAMUKa I10-
KazaTesei npociexuBanach Bo Il rpynmne nanueHToB. AKT
JKEBAHUSA y 3THX MallMEHTOB Oonee cOaaHCHPOBaH, a aK-
TUBHOCTb MBIIII] Ha paboucii 1 OalaHCUPYIOIIEH CTOPOHAX
OoJiee paBHOMEPHAsT; OTMEJalIach Takxke AuddepeHranms
AKTHBHOCTH MBIIIII paboucii u OalaHCHPYIOIICH CTOPOH B
3aBUCHMOCTH OT OPHEHTALMH MHIICBOTO Pa3IpaXKUTEs.
DTH ABIECHUS MOKHO CUHTATh CJICACTBUEM (1)I/IKC8.HI/II/I
IMOJIHBIX YCJIOBHO HCCHEMHBIX IMPOTE30B HA UMIIJIaHTax C
aMOPTU3UPYIOIIUMHU a0aTMEHTAMH, B CHJIY TOTO, YTO OHU
00eCreunBaoT JIy4lIyIo aJlanTaluio MaueHToB K Mpo-
T€3aM 3a CHET UMUTAUU MUKPOIIOJABHUKHOCTH 3y6OB u, B
OITpeIeNICHHOM CTEeNeHN, HUBEJIMPYET HeraTuBHbIN dpdexT
OT MOTEPH OJHOTO U3 IUCTAJIBHBIX UMILTAHTOB (puc. 1,2).

C yBenuueHHEM CpoKa IMOJIb30BAHUS OIHBIMU CbEMHBIMU
IpoTe3aMu J10 3 MecsIeB MOKa3aTeau aMIUTUTYIHBIX KO-
nebaHuil ¥ Ipyrue uccieayeMble mapaMmeTphl IposBIsUIN
TEHJCHIINIO K HOPMaJIM3allluK, KOTOpas COXpaHsIach y
BCEX M3y4YaeMbIX JAHHBIX 110 CPABHEHHUIO C ATUMHU JKe T0-
Ka3aTeJIsIMH JI0 IPOTE3UPOBAHMUSL.

Cpennue moka3aTeny aMIUIUTYAHBIX KoneOaHUN *kKeBa-
TEJIBHBIX MBI Ha paboueil CTOpOHE BO BpeMsl IPOU3-
BOJIBHOTO keBaHUA y OonbHbIX | 1 II rpynn coctaBuin
210+22 MkB, 218+19 mxB, Ha 6anancupyrolieit CTopoHe
- 205421 mkB, 214+19 MxB ans I u Il rpynn, cooTBet-
cTBeHHO (Tabiuus! 1,2).

Hawnbosnee ueTko 3Ta TeHAEHLUS IPOCIIEKUBAIAch y Malu-

eHTOoB I rpynisl, B KOTOpOi, HapsAy C MOSIBICHUEM pacyJie-
HEHHOCTHU CTPYKTYPBI U BBICOKOAMIUTUTY/HBIX KoneOaHui,

© GMN

oOparano Ha ceOs BHUMaHUE HAJTMYHUE JOIOIHUTENbHOH
WY OPUEHTUPOBOYHOM AKTUBHOCTH B OTAEIBHOM IMHAMU-
yecKoM IuKiIe. Ha Ham B3nan, 910 sBineHue 00yCIOBICHO
MPUCIIOCOOIEHHEM MBI OJ1aroiapst HeHPOTryMOpaIbHOM
pEeUENY K HOBBIM YCJIOBUSAM B IIOJIOCTH pTa.

Taxum 00pa3zoM, MPOBEIECHHBIC UCCICIOBAHUS SIIEKTPO-
MHOTpadUuecKux Mokazareseil Mo3BONISIOT CIeIaTh Bbl-
BOJI, YTO MPOIECC BOCCTAHOBJICHUS OMONIEKTPUUECKOM
AKTHUBHOCTH MBIIIL[ IPOUCXOAUT JIyYllle Y MALKEHTOB C
MIOJIHBIMH YCJIOBHO HECHEMHBIMH TIPOTE3aMH, TIPH (HKCa-
ILI1H C TIOMOIIBIO0 aMOPTH3UPYIOLIUX a0aTMEHTOB, KOTOPHIC
00ecreynBa0T UMUTALUIO0 MUKPOIIOABHKHOCTH 3y0O0B H,
B 3HAYUTEJIbHOM CTENECHU, HUBEIUPYIOT NE3UHTErPALIUIO
OJIHOI'O U3 JUCTAJIbHBIX OIIOPHBIX UMILIAHTOB.

JIMTEPATYPA

1. Abonmacos H.I". u coaBt. OpToneauueckas CToMaTroso-
rust. M.: «ME[lnpecc — uadopm»: 2005; 496.

2. Marxkors R. I'epontocromaronorus. HoBoe B cromaro-
noruu: Hayud.- mpakr. sxypH. 2005; 1: 46-67.

3. HosikoB B.M. Ilporokon enexrpomiorpadiuHux
JOCIIKCHD pe(IeKTOPHO- afanTalliifHAX MPOIECiB mpu
(yHKIIOHAJIBHUX NOPYIICHHSX 3y00-1IIeJICITHOrO anapary.
Bicuuk npo6niem 6iosorii i meauuuan 2006; 96.

4. ITonomapenko B.O., Cunenxo 0.1, Illynsxenko A.FO.
[Tokazarenu siaekTpomMuorpaguu B pasHble CPOKH TIOJIb-
30BaHUs IMOJHBIMH YCJIOBHO HECHEMHBIMU IPOTEC3aMU C
MPUMEHEHHUEM Pa3JInuHbIX CUCTEM adaTMeHTOB. Moiozoit
yuaensiit 2014; 19: 115-121.

5. Cnupuna B.JO., CagpikoB M.U. PacnpocTpaHeHHOCTb
TUIOB aTpoduu 6e33y00il HIKHEW YeNtOCTH Y OOJbHBIX
pa3Hbix Bo3pacTHbIX rpymmn. Tpyner VIII cee3na CTAP.
M.: 2003; 464-465.

6. Haikola B., Oikarinen K., S6derholm A.L., Remes-Lyly
T., Sipild K. Prevalence of edentulousness and related fac-
tors among elderly Finns. Journal of Oral Rehabilitation
2008; 35(11): 827-835.

7. Heydecke G., Penrod J.R., Takanashi Y., Lund J.P., Feine
J.S., Thomason J.M. Cost-effectiveness of mandibular
two-implant overdentures and conventional dentures in the
edentulous elderly. J Dent Res 2005; 84(9):794-799.

8. Nazliel H.E., Hersek N., Ozbek M., Karaagaoglu E. Oral
health status in a group of the elderly population residing
at home. Gerodontology 2012; 29(2): 761-767.

9. Patzelt S.B., Bahat O., Reynolds M.A., Strub J.R. The
All-on-Four Treatment Concept: A Systematic Review. Clin
Implant Dent Relat Res. 2014; 16(6):836-55.

10. Polzer 1., Schimmel M., Miller F., Biffar R. Edentulism
as part of the general health problems of elderly adults.
International Dental Journal 2010; 60(3): 143—155.

11. Zhao X., DI P, Lin Y., Li J.H., Qiu L.X., Luo J., Cui
H.Y. Implanting the edentulous jaws with “All-on-4” im-
mediate reconstruction: a preliminary clinical observation.
Beijing Da Xue Xue Bao. 2014; 46(5):720-6.

23



SUMMARY

THE DATA OBTAINED FROM AN ELECTROMYO-
GRAPHY AT DIFFERENT TIME PERIODS OF USE
OF COMPLETE RELATIVELY FIXED PROSTHESIS
WITH DIFFERENT ABUTMENT SYSTEMS UNDER
CONDOTIONS OF DISINTEGRATION OF ONE OF
THE DISTAL IMPLANT SUPPORT

Ponomarenko V., Shul’zhenko A., Silenko Yu.,
Khrebor M.

Higher State Educational Establishment of Ukraine ““Ukrai-
nian Medical Stomatological Academy™, Poltava, Ukraine

The most effective method of providing a good fixation of
complete dentures is the implantation.

The aim of our research was the study of bioelectrical activ-
ity of masticatory muscles during the adaptation of patients
to complete relatively fixed prosthesis, using rigid fixed
abutments and abutments provided cushioning the loss of
one of the supporting implants. Studies electromyographic
indicators suggest that the process of adaptation to complete
relatively fixed prostheses, there is better in patients who
use prosthetic latching on implant systems with shock-
absorbing abutment. These systems provide simulations
micromobility teeth and largely negate the disintegration
of one of the distal bearing implants, leading to better
adaptation to the prosthesis patients and normalization of
chewing function.

Keywords: dental implants, electromyography, mastica-
tory muscles, bioelectrical activity, disintegration of distal
implant support.

PE3IOME

IOKA3ATEJIN 2JIEKTPOMUNOI' PA®HU B PASHBIE
CPOKMH IMOJIb30BAHUMSI ITOJTHBIMH YCJIIOBHO
HECBEMHBIMHU IMPOTE3AMUN C ITIPUMEHE-
HUEM ABATMEHTOB PA3JIMYHBIX CUCTEM
B YCJOBUSAX JE3UHTEIPAIMN OJHOTO U3
JUCTAJIBHBIX OITOPHBIX UMIIJIAHTATOB

Honomapenko B.O., Hlyasxenko A.IO.,
Cuiaenkxo 10.H., Xpedop M.B.

Buicwee ecocyoapcmeentoe yuebnoe 3asedenue « Yxpa-
UHCKAST MEOUYUHCKASL CIOMAMON02UYECKAsT AKAOeMUSLY,
Ilonmasa, Ykpauna

Llenpro TaHHOTO MCCIIEIOBAHMS SIBUJIOCH U3ydeHHEe Ono3-
JIEKTPUIECKOH aKTHBHOCTH KEBATEIILHBIX MBIIIII BO BPEMS
aJanTaly MAlUeHTOB K TOJIHBIM YCIIOBHO HECHEMHBIM
poTe3aM, PUKCHPYEMBIM C UCIIOIb30BaHUEM KECTKUX He-
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MOJIBMKHBIX a0aTMEHTOB ¥ aMOPTH3UPYIOIINX a0aTMEHTOB
IIPY YCJIOBUU IIOTEPU OIHOI'O U3 OIOPHBIX UMIUIAHTOB.

[TpoBeneHHbIe UCCIEIOBAHMS IEKTPOMHUOTPpAYUIECKUX
[I0Ka3aTelIed O3BOJISIIOT CHENATh BBIBOJ O TOM, UTO IIPO-
LecC aJalnTalkuy K IOJIHBIM YCIOBHO HECBEMHBIM IIPO-
Te3aM, IIPOUCXOAMT JIydlle y NALUEHTOB, KOTOPBIE I10JIb-
3yIOTCSI ITPOTE3aMH C (PUKCaMel Ha CHCTEMbl UMILUTAHTOB
C aMOPTHU3HUPYIONUMH abaTMEeHTaMH. J[aHHBIE CHCTEMBI
00eCIeurBalOT UMHUTAIIMIO MUKPOIIOIBUKHOCTH 3y0OB M
B 3HAUUTEJIbHOU CTEIICHU HUBEJIHUPYIOT JE3UHTEIPALIUIO
OJIHOI'O U3 UCTAJIbHBIX OIIOPHBIX UMIUIAHTOB, IPUBOIS K
Jyduiei ajanTaluuy NaluueHToB K IpoTe3aM U HopMaju3a-
LIMH JKEBATEIbHON (QYHKIIHH.

Mgboydy

90 9JBOmIoma@sgogemo dohggbgdagdo Lbgowe-
Lbbgs gowgddo LOgemo 3odmdoms s@odmbsbl-

bgemo 30mmgbgdbom Lodggommmdolsls 5do@dgb@g-
b0l aoblbgoggdgeo Loliggdgdol asdmygbgdols
300mb98d0 g m-gohmo ol ydo Logdogbo
033e05b@ ol ©gbobBgydsEool MM

3. 3mbmdo®gbim, s. dygaxgbim, 09. Logngbgm,
d. bagdmmo

9305060l Lodgooobm  LEmAsGm@maon®o oz
©gd0s, M35, 930 50bs

093 ob@oos Fomdmowagbls dgBow 989JH 9o 3g-
nmEl, Gmdgmoz 9bOYbggymal dmbsblbyamo
30mmgbgdols Loygizgmgbm goJlsgosh.

3320930L B0bobl FomBmopagbos Lowgdo 39bmgdols
d0m g 9GP0 o> JBogmdol glifogems 3030963 9
b0l sad3@oools 3s@omedo LeOygmo 3oMmdomsw
Jobsblbgmo 3Gmmgbgdobswdo, Gmdmgdoi Bod-
Lo@gdyeo 0gm dogo®o gd@sgo ob sdmdF0bgdgero
5603 3gbBgoom  gAhmo boydwgbo 0d3@sb@o@ols
535030l Jgdmbgggsdo.

90 9]BOmBoma@ogogeo dohggbgdagdols aodmyg-
ggg0l Jgogas LHs@ool o3dgmgol aodm@e-
bogno ofgm sliggbs, MM LOymo JoOmdomse
s®odmlsblbgemo 3Ommgbgdobomdo sEad@oios
9390 9L dodobs@gmdls 35:3096( 960, GMI@gdo3
oM 9dembgb 0d3@sbBgool LoliEgdsby sdm@Eo-
bgdgmo 5d0dgbdgdom goJbodgdyemmo IGmng-
bgdom. s@bodbyeo LoliEgdgdo 9bdybggeygme3gb
300 g0l oz mImd@emdbols 0do@siosl ws dbod-
369e0mgobo ba@olbbom sbpgbgb gOm-gHmo ol@o-
gog@o LogMegbo 033emsb@ol ©gbob@ga®omgdols
boggeodgdol, o gbdybggeymal 3530963960l
bo9g39mgbem  sEs3@s@Eosl 3mmgbgdbolbopdo s
0943000 g9bJ3ool bro@dsemobsiosl.



GEORGIAN MEDICAL NEWS
No 10 (247) 2015

ASSOCIATION BETWEEN SHORT STATURE AND HAIR ELEMENTS

Tabatadze T., 2Zhorzholiani L., ?Kherkheulidze M., 2Karseladze R., *Ivanashvili T.

M. lashvili Children’s Central Hospital, Child Development Center; 2lv. Javakhishvili Thilisi State University, Georgia

Adequate intake of micronutrients is of great importance
for the wellbeing, adequate physical and cognitive devel-
opment and functioning of the body starting from fetal
life and throughout childhood. Essential trace elements of
the human body include zinc (Zn), copper (Cu), selenium
(Se), chromium (Cr), cobalt (Co), iodine (I), manganese
(Mn) and molybdenum (Mo).Their account is only 0.02%
of the total body weight, but they play significant roles as
active centers of enzymes or as trace bioactive substances.
However, since each trace element is related to so many
enzymes, deficiency of a single trace element is often not
associated with any specific clinical manifestations, but
rather manifests as a combination of various symptoms
[13,21]. icroelements play important roles in immuno-
physiologic functions of the body [3,4,7]. Today is known
that zinc is an integral part of more than 200 enzymes and
has significant task in nucleic acid metabolism, cell rep-
lication, tissue repair, and growth [6,17]. Recent studies
show the impact of some microelements (Fe, Ca, Zn and
etc.) on liner growth [3,5,7]. Micronutrient deficiencies
can affect all age groups, but young children are most
at risk, particularly in the developing world. According
to previous estimates, micronutrient deficiency accounts
for approximately 7.3% of the global burden of disease
[1]. Hair analysis is an approved method for determin-
ing trace element concentrations and exposure to heavy
metals (World Health Organization, 1990). Measuring
levels of trace elements in scalp hair is a known method
for assessing nutritional status, as hair is the second most
metabolically active tissue in the body [5,13,20]. Hair
analysis is used as a screening test for detection of lead,
cadmium, and other toxic metals contamination [15]. Hair
analysis is noninvasive easy test which is very important
in pediatrics, that gives us a complete picture of person’s
health history. Although several studies have documented
the status of one or two micronutrients among children,
little information is available on multiple micronutrient
status of school children [9,21,23]. This highlights the need
for studies that address co-morbidity and interrelationships
among microelements in regard of child development.

Aim of our study was to assess hair elemental status, deter-
mine elemental imbalances and heavy metal concentration
and evaluate its impact on child liner growth.

Material and methods. Case-control study was con-
ducted at Child development center of lashvili Children’s
Central Hospital. We study growth of 112 children less
than five years old and asses association between short
stature and 28 hair elements (Ca, Zn, K, Fe, Cu, Se,
Mn, Cr, S, Br, Cl, Co, Ag, V, Ni, Rb, Mo, Sr, Ti, Ba,
Pb, As, Hg, Cd, Sb, Zr, Sn, Bi), among them essential
trace elements and toxic metals. Target group involves
54 children with short stature and for control were as-
sessed 58 children of same age with normal physical
development. The exclusion criteria for study included
genetic and endocrine disorders, family short stature.
We assessed demographic characteristics, perinatal and
family history, food intake - using diet diary question-
naire, physical parameters. Short stature was diagnosed
using WHO/NIH standardized growth charts (weight for
age, height for age) if child’s height to age curve was
under normal values less then -2 SD (<-2z score). Child
elemental status was detected in the hair, with roentgen-
fluorescence spectrometer method [17].

The study was statistically analyzed using computer pro-
gram SPSS 19.

Results and their discussion. The distribution of the
study population by age, sex and linear growth indices is
presented in Tablel.

The table show that target group included children with
moderate as well as with severe growth retardation. Assess-
ment of the dietary history does not reveal any significant
correlation. The only exception was consumption of fish
and meet. The study shows, that fish consumption in target
group statistically was significantly lower than in control
(p<0,05), while the difference of meat consumption be-
tween the groups was not significant. The results of study

Tablel. Distribution of participants in study group

Linear Growth Retardation Z
Age Sex
score

Group

2-3y 3-4y 4-5y Girl Boy -22-3z <-3z N
Target 19 20 15 24 30 40 14 0
Control 20 26 12 27 31 58

Total 112 112 112
© GMN 25
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Diagram 1. Essential elements deficiency in study and control group
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Diagram 2. The Toxic Metal Status in Study and Control Group
1. Pba<5,0 ppm - The percentage number of participants with content of lead above so-called minimum allowed level;
2. Pbb>5,0 ppm - The percentage of participants with the content of lead above so-called mmaximum allowed level;
3. ppm - this is a way of expressing very dilute concentrations of substances. Just as per cent means out of a hundred,
so parts per million or ppm means out of a million. One ppm is equal to 0.0001%

revealed deficiency of major elements (Ca, Zn, Cu, Mn,
Fe, Mo, Cr, Se) that was presented in both (target and
control) groups. Our research didn’t reveal significant
changes in other 16 microelements level (K ,S ,Br, Cl,
Co, Ag.V, Ni, Rb, Sr, Ti, Ba, As, Cd, Zr, Sb). So further
we discuss only the elements which show significant
imbalances. Difference of percentage of essential ele-
ments deficiency in target and control group is presented
on Diagram 1.

As shown on Diagram 1, deficiencies of elements is
seen in both group, but there is significant difference
between control and studied group in levels of Zn,
Ca, Cu and Mn, while the difference between levels
of other elements such as Fe,Se, Co, Mo was not
significant. The study revealed in both groups high
percent of a contamination with lead: in target group
in 100% of cases the level of hair lead was elevated,
among them in 35,8% the content of lead was above
so-called minimal allowed level (p<5,0 ppm) and
in 64,5 % the content of lead in the hair was above
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so-called maximal allowed level (p>5,0 ppm). In the
control group lead in the hair was detected in 78% of
cases, though the concentration was only in 2% of cases
higher than so called maximum allowed level and in 76%
of cases minimal lead concentrations were detected.
Mercury (Hg) detection was conducted in both, study
group (20%) and control group (4%), tin (Sn) content
was 10% & 8%; bismuth content — 5% & 3% in the
study and control groups respectively. Contents of heavy
metals in the study and control groups is presented on
Diagram 2.

As seen from diagram the level of heavy metals in
the hair are elevated in both groups but the difference
for lead is statistically significant. The significance
of difference of elements and heavy metals in the
hair is presented in the Table 2. As we see, for zinc
deficiency and short stature data, Cramer’s statistic is
0.53 out of a possible maximum value of 1. This indi-
cates a high correlation between the zinc deficiency
and short stature.
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Table 2. Statistical significance of study results
ELEMENT Pl PIRSON CHI-SQUARE K KRAMER’S V
Zn Sig 0,00 (p<0,05) 0,532 High association
Ca Sig 0,005 (p=0,05) 0,274 Medium association
Cu Sig 0,00 (p<0,05) 0,372 Medium association
Mo Sig 0,00 (p<0,05) 0,393 Medium association
Fe Sig 0,4 (p>0,05) 0,074 Low association
Se Sig 0, 2 (p>0,05) 0,102 Low association
Mo Sig 0,5 (p>0,05) 0,063 Low association
Pb Sig 0,00 (p<0,05) 0,652 High assOciation
Hg Sig 0.07 (p>0,05) 0,168 Low association

This value is highly significant (p<.001) offering that oc-
currence of high values merely could be accidental and
therefore the relationship is significant. We have also got
medium correlation between calcium (Ca) (Kramer’s V
0,274), cooper (Cu) (Kramer’s V 0,372), and manganese
(Mn) (Kramer’s V 0,393) deficiency and growth retardation
accordingly this correlation is highly significant (p<0,05)
indicating that deficiency of these elements has significant
influence on the child’s linear growth. In case of iron (Fe),
selenium (Se) and molybdenum (Mo) deficiency we got
low correlations (p>0,05). The contamination with lead
(Pb) is highly linked (Kramer’s V 0,532) with linear growth
retardation (Sig 0, 00; p<0, 05) and in case of mercury (Hg)
correlation is low (Kramer’s V 0,168; Sig 0, 07; p>0,05).

Growth is highly dependent on the absorption of nutrients
and element status. Inadequate intake of micronutrients may
compromise linear growth and development. The results
of our study showed that children with short stature has
high incidence of Zinc (Zn) deficiency and moderate defi-
ciency of manganese (Mn), cooper (Cu) and calcium (Ca).
There are several controversial studies regarding element
deficiencies in children with growth retardation. Studies of
Bueno AL, et al. [1] revealed association between the low
calcium level, calcium intake and short stature. The low
calcium and vitamin D intake was observed in short-stature
children and adolescents. That results was also seen in other
studies, showing that adequate intake of dairy calcium have
an impact on better linear growth and bone development
during childhood [2]. The study of Ozmen H. et al. [19]
revealed that blood levels of Fe and Zn were significantly
lower in children with growth retardation (p<0.05), but
there were no differences in Cu and Ca concentrations in
whole blood between children with growth retardation and
healthy controls. The hair levels of Fe, Zn, Ca were sig-
nificantly lower in children with growth retardation when
compared to that of controls (p<0.05). The Cu concentra-
tions in the hair of children with growth retardation and
healthy controls showed no significant differences (p>0.05)
[19]. The same result show our study regarding Zn level
in hair, but in the contrast with above mentioned study, we
got significantly low levels of Ca and Cu, but there was not
seen significant difference in concentration of Fe. Some of
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the studies shows, that malnourished children had signifi-
cantly lower hair zinc while the iron and copper levels were
significantly higher. Hair concentrations of calcium and
manganese were not significantly different between healthy
and malnourished children [7], others declared, that the
correlation coefficients between hair zinc, height, weight
and age were not found to be significant [11]. Sazawal S. et
al [25] determined that growth retardation is one potential
consequence of anemia in children, and improving iron
and zinc status in undernourished children aged 1-4 years,
improves growth trajectories. Our study does not show
linking between hair Fe and liner growth retardation.

Many researches specify that childhood lead exposure
has been associated with pour growth in children [24,26].
Experimental studies in animals demonstrated, that lead
affects growth via toxic effects on bone tissue [22]. Some
authors detected, that prenatal mercury exposure does
not lead to low height at birth, but the height growth
was significantly slower at later age [14]. Our study
demonstrated elevation of lead level in hair in both
study as well as in control group, but in study group it
was above so-called maximal allowed level. Taking in
account that hair is permanently growing, biologically
active tissue, the cumulative results of permanent lead
contamination may be significant. Our study in contrast
to others show, that contamination with mercury (Hg)
was lowly linked with linear growth retardation. We
detected, that the measured levels of Zn, Cu, Ca and
Mn in the hair were lower and concentration of iron
(Fe) and mercury (Hg), were not significantly linked
with growth retardation compared with referent values
from the literature [7,12,19].

Conclusions: study results clearly indicated deficiency
of trace (particularly essential) elements, and high levels
of lead contamination in children with short stature. Lead
invasion pattern was clearly seen in both groups. So de-
tection of trace elements and heavy metal concentration
in hair as well as in blood and analyzing its influence on
health and development have great importance especially
during early years, in the period of most active growth and
development.
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SUMMARY

ASSOCIATION BETWEEN SHORT STATURE AND
HAIR ELEMENTS

Tabatadze T., 2Zhorzholiani L., ?Kherkheulidze M.,
2Karseladze R., *lvanashvili T.,

IM. lashvili Children’s Central Hospital, Child Develop-
ment Center; 2lv. Javakhishvili Thilisi State University,
Georgia

Aim - assessment of hair elemental status, determination of
elemental imbalances and heavy metal concentration and
evaluation its impact on child liner growth.

Case-control study involves 112 children less than 5 years
old (target group — 54 children with short stature, control
- 58 children with normal physical development). Medical
history, nutritional status, anthropological parameters were
assessed. Patients with genetic and endocrine disorders,
family short stature were excluded from the study. Child
elemental status was detected in the hair, with roentgen-
fluorescence spectrometer method. Statistical analysis was
conduced using SPPS19.
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Assessment of the dietary history does not reveal any sig-
nificant differences between the groups, the only excep-
tion was consumption of fish, that was statistically signifi-
cantly lower than in control (p<0,05). The study revealed
deficiency of some elements in both (study and control)
groups, but there were significant difference between
the groups: Zn deficiency 90% versus 40% (p<0,05), Ca
deficiency 62 and 36 (p<0,05), Cu deficiency 50 and 16
(p<0,05) and Mn deficiency 30 and 6 (p<0,05) accord-
ingly. Level of some elements (K, S, Br, Cl, Co, Ag, V, Ni,
Rb, Sr, Ti, Ba, As, Cd, Zr, Sb) have normal values. Some
element deficiency (Fe, Mo, Se) was higher in study group
but the difference was not significant. The study revealed
high level of hair lead in both groups: all patients (100%)
of target group have elevated level of hair lead, among
them in 35,8% the content of lead was above so-called
minimal allowed level (p<5,0 ppm) and in 64,5% the
content of lead in the hair was above so-called maximal
allowed level (p>5,0 ppm). In the control group, lead in
the hair was detected in 78% of cases, though the con-
centration was only in 2% of cases higher than so called
maximum allowed.

Our study clearly indicated deficiency of trace elements,
particularly essential ones and high lead contamination in
children with short stature. Our study proves, that analyz-
ing of trace elements and heavy metals levels and evalua-
tion of its influence on health and development have great
importance especially during early years, in the critical
period of active growth and development.

Keywords: micro-elemental status, short stature.
PE3IOME

TUMOCTATYPA U DJEMEHTHBIN CTATYC
BOJIOC

Ta6aranze T./I., 2Kop:xommann JIJI.,
Xepxeynumze M.H., ZKapcemnanse P.JL.,
"MBanamsuiau T.P.

Ulemcxas yenmpanvnas 6ononuya um M. Haweunu, [lenmp
passumus pebenxa; >Tounucckuil 20Cy0apcmeenblil YHu-
eepcumem um. M J[prcasaxuweunu, I pysus

Ilenbto uccnenoBanus SBUIOCh U3yYEHUE BJIEMEHTHOIO
cTaryca BOJIOC U JqUcOaliaHCa, a TAaK)Ke KOHTAMUHAI[UH
TSYKEIBIMU METAJUIAMM Y JIeTel B BO3pacTe 10 MSTH JIET C
OTCTaBaHUEM B POCTE; OLICHKA UX BIMSHUS HA JIUHEHHBIN
pocT peOeHKa.

B nccnenoBanuu ciy4aid-KOHTPOJIb NPUHUMAIIN Y4acTHE
112 nmereit B Bo3pacte n0 5 neT. OCHOBHYIO IEJIEBYIO
TpyMITy COCTaBMIM 54 fneTeil ¢ OTCTaBaHUEM JIMHEHHOTO
pocTa (poCT HIKE — 2Z), KOHTPOJIBHYIO IpyIIy - 58 nereit
C HOPMaJIbHBIMH TOKa3aTeIsIMU (PU3UYECKOTO Pa3BHUTHSL.

© GMN

Hapsny ¢ u3ydyeHuem MeJUIIMHCKOM HCTOPUM, HY TPULIMOH-
HOTO CTaryca ¥ aHTPOIIOMETPHYECKHX MapaMeTpoB, Mpo-
M3BOJIMIIACH OL[EHKA 3JIEMEHTHOTO cTaryca (28 3JIeMEHTOB,
B TOM YHCJIC U TSDKEJIbIE METaJJIbl) B BOJIOCAX METOJOM
PEHTIeHO-(III0OPECIIEHTHO CIIEKTPOMETPHH.

Pe3ynbrarhl IPOBECHHOTO HMCCJICAOBAHMS BBISBHUIIH,
YTO HYTPUIIHOHHBIN CTATyC U HYTPHUIIMOHHASI UCTOPHUS B
rpymnmnax He OTJIHYaIUCh IPYT OT Apyra. EquHCTBEHHBIM
UCKJIIOUeHUEM ObLIO yHoTpeOiIeHrne B MUY PhIObI, 4TO
OBLIO CTATUCTHYECKU JOCTOBEPHO BBIIIC B OCHOBHOM
neneoi rpynme (p<0,05). MccaenoBanue BBISBUIIO
CTaTUCTUYCCKHU BBIpaxKeHHbIH aepunut Zn, Ca, Cu u
Mn kak B KOHTpPOJIBHOH, TaK U B OCHOBHOW T'pymmax:
neduut Zn - B 90% B OCHOBHOU IeJIEBOH TpyIne, B
KOHTpOsbHOIM - B 40% (p<0,05), nepunut Ca - B 62%
1 36% (p<0,05), nepunut Cu - 50% u 16% (p<0,05) u
nepumut Mn - 30% u 6% (p<0,05), COOTBETCTBEHHO.
Konnenrpanus octapmuxces (K, S, Br, Cl, Co, Ag, V,
Ni, Rb, Sr, Ti, Ba, As, Cd, Zr, Sb) sanemenToB Obliia B
Hopme. eduuut xenesa B ocHOoBHOMU rpymie (12%)
3HAYUTENBbHO OTIWYAJICSI OT KOHTpOJdbHOU (2%),
OJTHAKO CTATHCTUYECKHU 3HAYUMOTO Pa3IMYMs HE BbI-
SIBJICHO. BBISIBJICH BBICOKHI MPOIECHT KOHTAMUHAIUU
TSDKEJIBIMH METaJlylaMd, B OCHOBHOM, CBHHIIOM. B
OCHOBHOM 1iesieBoi rpynme B 100% crnyyaeB BhIsIBICHA
KOHTaMUHaLUs CBUHIIOM: B 35,8% ciiyuaeB ypoBEeHb
CBUHIIA HE MPEBBINIAJ TAaK HA3bIBAEMOTO MPUEMIIEMOTO
ypoBHs (Pb<5,0 ppm), a B 64,5% ciayuacB ObLI BbIIIEC
MakcumanbHoro (Pb>5,0 ppm). B konTposibHOM Tpy1I-
e CBUHEI] BhIsIBJIEH B 78% ciydaes, B 2% cllydaeB ero
YPOBEHB MPEBHIIIAT MAKCHMAJIbHOTO OMYCTUMBIH.

IIpoBeneHHOE HcClIeOBAaHUE Y AETEH ¢ THIOCTaTypou
BBISIBUIO SIPKO BBIP@XKEHHBIH JCPUIIUT 3IIEMEHTOB, 0CO-
OCHHO OCCCHIUAJIbHBIX U BBICOKYIO KOHTaMWUHAalIUI0 CBUH-
oM. Pe3ynbTarsl HcclieoBaHNs TTO3BONSIOT 3aKIIOYUTh,
YTO AJIEMEHTHBIN ,unc6anch U MHBa3Hus TOKCHYCCKHMU
METaJJIaMU OKa3bIBArOT BJIMSHUC HA POCT ,ueTeﬁ Ha paHHEM
9Tare ux pasBuUTUA.
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ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH HYPOTHYROIDISM
AND CONCOMITANT CHRONIC CHOLECYSTITIS

Prysyazhnyuk 1., Pashkovska N.

Bukovinian State Medical University, Chernivtsi, Ukraine

Hypothyroidism, especially its subclinical form, is a
common disorder in which reduced activity of metabolic
processes in various tissues accurse [10]. Changes in the
homeostasis in tissues sensitive to thyroid hormones in-
clude carbohydrate, fat and protein metabolism disorders.
Much attention is paid to the role of endothelial dysfunction
and mechanisms of cytokine regulation in pathological
changes of different organs during hypothyroidism [3,4].
For the development of endothelial dysfunction increased
vascular endothelial growth factor (VEGF) plasma level is
characterized, which promotes the development of nitrogen
monoxide and prostacyclin stimulating vasodilation [8]. In
addition, it improves vascular permeability and regulates
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the expression of inflammatory response [11]. Probable
increase of the VEGF plasma content and endotheliocytes
number in patients with thyroid homeostasis violation with
metabolic syndrome was revealed. In particular, statistically
significant increase VEGF expression and endotheliocytes
number in venous blood serum simultaneously with in-
creased degree of obesity is found [6]. In turn, violation
of the endothelium functional state and cytokine-mediated
mechanisms of inflammation are important components
in the pathogenesis of chronic cholecystitis (CC) [1]. The
abovementioned indicates the need for timely detection
of endothelial disorders in these patients for their further
therapeutical corrections.
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The objective of the study was to investigate activity of
endothelial dysfunction markers in patients with hypothy-
roidism and concomitant chronic cholecystitis.

Material and methods. The study involved 72 patients
with hypothyroidism and concomitant CC (experimental
group). To establish the possible effect of hypothyroidism
on the CC course, 30 patients with CC with normal func-
tional activity of the thyroid gland (comparison group) were
examined. Control group included 20 healthy individuals.
The average age of patients of experimental group was
42,3+2,6 years, comparison group —46,0+1,6 years, control
group —40,142,9 years. Gender distribution was analogous
in all groups. All the participants gave written informed
consent before the participation in the investigation. Blood
samples were obtained before meal intake from antecubital
vein. 5% solution of disodium salt of ethylene diamine
tetraacetate was embraced as an anticoagulant.

Biochemical studies were performed on the blood bio-
chemical analyzer “Accent-200” (“Cormay SA”, Poland).
The biochemical blood analysis included: total bilirubin and
its fractions concentrations, albumin level, plasma enzyme
activity (aspartate aminotransferase (AST), alanine amin-
otransferase (ALT), lactate dehydrogenase (LDH), alkaline
phosphatase (AP), gamma-glutamyl transferase (GGT)).

Endothelial function was investigated by measuring VEGF
blood level with the help of immunoassay method using
a set reagents “Vector-Best”. The quantity of circulating
desquamated endothelial cells was calculated by J. Hla-
dovec method in N.N. Petrishchev et al. modification [2].

To determine the type of data distribution, comparing
the arithmetic mean, median and mode, and Wilcoxon-
Shapiro test were used. To find out the statistical differ-
ences between two independent groups Mann-Whitney
test was applied. Correlation analysis was performed
by Spearman rank order correlation method. Correla-
tion with power r<0,25 consideresd to be weak, with
the power 0,25<r<0,75 — medium strength and r>0,75
— strong correlation.

Results and their discussion. Patients of both groups
showed an increased AST activity. However, this increase
was significant only for patients with hypothyroidism an
concomitant CC, in which the activity of this enzyme
by 18,2% (p=0,004) prevailed relevant control indica-
tors (Table 1). ALT activity was significantly higher in
patients of the experimental and comparison groups by
55,8% (p=0,01) and 56,5% (p=0,04), compared to the
specified figures in healthy people. Significant increase
in the total LDH activity was observed in patients with
hypothyroidism an concomitant CC, which at 38,4%
(p<0,0001) and 40,2% (p<0,0001) prevailed mentioned
values in patients of the comparison group and healthy
individuals. Results of our study are confirmed by the
data of other scientists. In particular, Singh T.D. et al.
established the increased total LDH activity in patients
with cholelithiasis, chronic cholecystitis and gall blad-
der cancer. Authors pay attention to a particular role of
LDH 3 and 4 isoforms, which was significantly more
elevated in patients with gall bladder cancer than in
patients with cholelithiasis or chronic cholecystitis [13].
The AP activity was higher by 14,7% (p=0,04) in CC

Table 1. Biochemical parameters of blood in the observed patients

Control arou Patients with Patients with hypothyroi-
Indicator _ group. | chronic cholecysti- | dism and chronic cholecysti-
n=20 o .
tis, n=30 tis, n=72
Total bilirubin, mkmol/L (N=5,0-20,5) 12,0+1,46 14,4+1,88 11,1+0,67
Direct bilirubin, mkmol/L (N=0,5-5,0) 3,6+0,60 3,8+0,49 2,7+0,21
Albumin, g/L (N=35-50) 44,3+0,57 44,9+0,76 44,7+0,35
Aspartate aminotransferase, units 21,44+0,87
of action/L (N<37) 18,1142 241£2,42 p,=0,004
Alanine aminotransferase, units 1474201 23,0+3,00 22,9+2.,09
of action/l (N<32) o p,=0,04 p,=0,01
. 530,7+14,52
Lactate dehydrogenase, units 378,4+20,04 383,5:23,47 0.<0,0001,
of action/L (N=210-420) !
p,<0,0001
Alkaline phosphatase, units 68.544.35 78,6+4,33 30_(2;63035
: — _ ) ) - 1~ Y l
of action/L (N=42-141) p,=0,04 0,=0,04
Gamma-glutamy| transferase, units 17.020.92 27,8+2,78 28,3+2,72
of action/L (N=10-50) e p,=0,0007 p,=0,002

p, — significance of differences compared with the values in the group of healthy people;
p, — significance of differences compared with rates in patients with chronic cholecystitis
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Table 2. Peculitaries of functional state of endothelium indicators in observed patients

. Control group, Patients with chronic Patients W'th hypothyro.@sm
Indicator _ R and chronic cholecystitis,
n=20 cholecystitis, n=30 n=72
171,9+20,08
VEGF, pg/ ml 70,0+6,27 112’7:31052’07 p,=0,0005
P,=2, p,=0,04
12,56+0,63
Endotheliocytes (10%1) 6,50+0,39 9,950,37 p,<0,0001
p1<0,0001 ]b =0.04
2 l

p, — significance of differences compared with the values in the group of healthy people;
p, — significance of differences compared with rates in patients with chronic cholecystitis

patients compared to healthy people. In patients with
hypothyroidism and concomitant CC, AP was the high-
est, its activity by 31,7% (p=0,0002) prevailed control
indicators and by 14,8% (p=0,04) activity of this enzyme
in the patients of comparison group. The abovemen-
tioned point to increased cholestatis severity in patients
with CC and decreased activity of thyroid enzymes. In
patients of both examined groups GGT activity at 63,5%
(p=0,0007) and 66,5% (p=0,002) prevaleted control val-
ues. Corresponding results are showed by A.F. Amir et
al, which reported about elevated liver enzymes activity
in patients with cholecystitis [7].

It is known that the GGT activity increases in blood
due to reverse reabsorption of bile, that along with in-
creased AP activity indicates the presence of cholestatic
syndrome in observed patients [2]. These biochemical
changes were associated with patients complaints on a
feeling of heaviness in the right subcostal region, pe-
riodical nausea and headaches, poor overall health and
general weakness.

In patients with hypothyroidism and concomitant CC
increased VEGF plasma level was observed, which at 2,5
times (p=0,0005) prevailed its concentration in healthy
individuals. Also VEGF concentration in patients of the
experimental group was significantly higher at 53,2%
(p=0,04) in comparison with patients of comparison group,
that indicates the increased severity of the endothelium dys-
function in patients with hypothyroidism and concomitant
CC and point on the particular role of the thyroid hormones
in disbalance in this injury.

It was also found that the desquamated endotheliocytes
number was evaluated in patients with combined pathol-
ogy as compared with those in healthy volunteers and
in patients with CC at 93,2% (p<0,0001) and by 26,2%
(p=0,04) respectively.

To compare activity markers of the endothelium dysfunc-
tion and biochemical blood parameters Spearman rank
order correlation was used. Inverse correlation of middle
strength between the VEGF plasma concentration and
total bilirubin level (r=-0,58, p=0,0007) was detected.
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The similar was characterized for the direct bilirubin,
its concentration in the blood negatively correlated with
VEGEF plasma level (r=-0,59, p=0,0004). Revealed cor-
relation links point to the protective role of bilirubin
and its fractions in the prevention of the endothelium
dysfunction development. Mentioned peculiarities are
conformed by other researches, which postulate a bili-
rubin as cardio and vascular protective agent [9,12,14].
P.N. Hopkins et al. [9] investigated that mildly increased
serum bilirubin is a protective factor reducing the risk
of coronary artery disease by acting as an antioxidant.
In the T. Zhou at al. [14] studies was showed that total
bilirubin level is negatively associated with left ventricle
mass index in patients with essential hypertension and
is related with of left ventricle hypertrophy, as a protec-
tive factor.

The desquamated endotheliocytes number in peripheral
blood was negatively correlated with the total bilirubin
level (r=-0,30, p=0,01), but the strength of this correlation
was weaker compared with similar to VEGF. No statisti-
cally proofed correlation links between desquamated
endotheliocytes and direct bilirubin were found. Correla-
tion between desquamated endotheliocytes number and
VEGF plasma level was positive with the middle strength
(r=0,60, p=0,002). This indicates that despite of quality of
both mentioned parameters to characterize the endothelium
function, they cannot be replace on each other and should
be measured both for better understanding the mechanisms
and severity its dysfunction.

Conclusions. In patients with hypothyroidism and
chronic cholecystitis a increased lactate dehydrogenase
and alkaline phosphatase activity was observed, ac-
companied by the manifestation of cholestasis. In this
patients increased vascular endothelium growth factor
plasma level and endotheliocytes number was detected,
attested the accelerated severity of endothelium dysfunc-
tion. Inverse correlation between the vascular endothe-
lium growth factor plasma concentration, desquamated
endotheliocytes number in peripheral blood and bilirubin
level was detected, that points to the protective role of
bilirubin in the prevention of the endothelium dysfunc-
tion development.
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SUMMARY

ENDOTHELIAL DYSFUNCTION IN PATIENTS
WITH HYPOTHYROIDISM AND CONCOMITANT
CHRONIC CHOLECYSTITIS

Prysyazhnyuk 1., Pashkovska N.

Bukovinian State Medical University, Chernivtsi,
Ukraine

Activity of endothelial dysfunction markers in patients
with hypothyroidism and concomitant chronic cholecys-
titis was investigated. In patients with hypothyroidism
and chronic cholecystitis a increased lactate dehydro-
genase and alkaline phosphatase activity was observed,
accompanied by the manifestation of cholestasis. In this
patients increased vascular endothelium growth factor
plasma level and endotheliocytes number was detected,
attested the accelerated severity of endothelium dysfunc-
tion. Inverse correlation between the vascular endothe-
lium growth factor plasma concentration, desquamated
endotheliocytes number in peripheral blood and bilirubin
level was detected, that points to the protective role of
bilirubin in the prevention of the endothelium dysfunc-
tion development.

Keywords: chronic cholecystitis, hypothyroidism, en-
dotheliocytes, vascular endothelial growth factor.

PE3IOME

SHJAOTEJJIHAJIBHAS JUCOYHKIUSA Y BOJIb-
HBIX TNITIOTUPEO30M C COITYTCTBYIOIIUM
XPOHUYECKUM XOJIEHUCTUTOM

Hpucsikuiok U.B., [Tamkosckas H.B.

bykosunckuii cocyoapcmeentviti MeOUYUHCKULL YHUBEPCU-
mem, Yepnosyuwl, Yxpauna

HccenenoBana akTMBHOCTh MAPKEPOB SHAOTEINAIBHOM 11C-
(yHKIMM y OONBHBIX THIIOTHPEO30M U COITYTCTBYIOIIUM
XPOHUYECKUM XonenucTutoM. Habmonanocs 3HaunTEIb-
HOE YBEITMUEHUE aKTHBHOCTH JIAKTATAETHIPOT€HAa3bl 1 Iie-
JI09HOM (hocdaTazbl, YTO COMPOBOKIATIOCH IIPOSBICHISIMA
xozecTasa. [lis 5TUX MalMeHTOB CBOMCTBEHHO ITOBBIIICHNE
YPOBHS COCYHCTOTO 9HJIOTENHAIBHOTO (haKTopa pocTa u
YHCJIa SHI0TEIUOIUTOB, YTO CBUIETENIBCTBYET O ITOBBIIICH-
HOU CTETICHH TSHKECTH TUCPYHKINU YHA0TeNus. OOpaTHas
KOPPEISIIUs MEXIy YPOBHEM COCYANCTOTO 3HAOTENNAIIb-
HOTO (haKTOpa POCTa, KOJMUECTBOM HIOTEIHOILUTOB H
KOHIICHTpanuel OMiInpyOnHa yKas3bIBaeT Ha 3alIUTHYIO
ponb OunupyOMHA B MPEIOTBPAIIEHUN PAa3BUTHS JIHC-
(hyHKIMW SHIOTEITHS.
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B3ANMOCBA3b MUKPOAJIBBYMUWHYPUNU U ®YHKIHHUOHAJIBHOI'O COCTOSHUSA
MOYEK C COKPATUTEJBHON CITIOCOBHOCTBIO JIEBOT'O KEJIYIOUKA
Y BOJIBHBIX KAPIUOPEHAJIbBHBIM CUH/IPOMOM

Munacsan A.M., I'aperunsin H.A.

Epesanckuii ecocyoapcmeennulii meouyunckuii ynusepcumem um. M. I'epayu, Apmenus

Xponnueckas 6one3us nouyek (XbII) ormeuaercs y 10-
16% B3pocnoro Hacenenus Aszum, CIIA, ABcTpanuu
u EBporbl, siBIssACh 17100abHOW TPOOIeMOi 31paBo-
oxpanenus [1,3,8,11,12,20], moBbIaeT puck oOmiei
CMEpPTHOCTH M KapJUOBACKYJSPHBIX 3a00JIeBaHUN U
4acTO NPOTPECCUPYET 10 TEPMUHAJIbHOU MOYEYHOU
Henocrarounoctu [11,15]. CormacHo pekoMeHIamusm
KDOQI mpotokonos (2002 r.), XBII onpenensercs kak
MopakeHUe MoYeK, OLIEHNBAEMOe MoTepeil anbOyMuHa 1
CHW)KEHUEM YPOBHS CKOPOCTH KIy0O4YKoBO# (huibrpa-
uuu (CK®), 4yTo NeXHUT B OCHOBE €€ KIACCU(pUKAIUH
Ha ctajuu [12].

B uccnenoBanuax nociaeaHux jet [7,20] onuceiBaeTcs
cBsi3b CK® n anbOyMUHYpPHUU C KIMHUYECKUM HCXOI0M
y 00CIIelyeMbIX, YTO TI03BOJISET ONPENEIUTh TIOPOTOBbIE
BenrmurHbl CK® (<60 mu/Mun/1.73M?) 1 MEUKpOAIbOyMu-
Hypuu (MA - oTHOLIEHHE MOYEBOr0 ajJb0yMHHa K Kpea-
tuHUHY 30-299 Mr/r), KOTOpBIE SBISIOTCS (haKTOpaMu
pHUCKa, MOBBINIAIOIIMMUA CMEPTHOCTh. M30aupoBaHHas
MA 6e3 nonmwxkenuss CK®, usmeHeHus ocajaka MOYH UIN
HaJIM4Us 3200JI€BaHUN C U3MEHEHUEM CTPYKTYPhI TIOUYEK
SIBIISIETCSL €IMHCTBEHHBIM MapKEPOM JUIsl TUATHOCTUKU
XBII, uto, mo nanasim NHANES uccnenosanus (1999-
2004), BeisBisiercst y 90% OOJMBHBIX MEPBOM cTamueit
XBIT u y 87% - co BTOpo# craguei [3]. B ogHOoM u3
KpyInHOMAacIITaOHBIX HcchaenoBanuil [9] mokasana B 27
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pa3 Oosbas BeposTHOCTH nporpeccupoBanusi XbI1 B
TepMUHAIBHYIO cTanuio npu CKO >60 mu/mun/1.73m?
u Hajanunu MA, uro npu 3HaueHusix CKO <60mn/mun
u Bo3pactanuu MA no 80 pa3. [laHHBIE SITHIEMUOIIO-
TMYECKUX HCCIeNOBaHUN ¢ oOcnenoBaHueM Ooiee 65
TBHIC. OOJBHBIX MPUIEPKUBAIOTCA TOUKHU 3peHUSI 0 MA,
Kak o “Onomapkepe” HeOIarompHUsATHOIO HCXOAA Jaxe
y HaIMeHTOB ¢ HOpMalbHOH (yHKuMel nouek [6]. Ilo-
clieiHee MO3BOJISIET MPEANOI0KHUTh, 4To MA cienyeT
BKIIIOYHTH B NEepeueHb OMOMapKepoB, 0003HAYAIOIINX
KaK PHCK pPa3BUTHS, TaK U IIPOrPECCHPOBAHUE PEHATIBHOI
JUCOHYHKINU.

Pemonenuposanue muokapaa npu XbII passuBaercs nox
BIMSIHUEM psifia (GaKTOPOB: Teperpyska AaBICHHEM H
00bEeMOM, aHEeMHUsI, BO3JICHCTBUE psijia TIPECCOPHBIX TOp-
MOHOB [5,16,19]. Pan nokasareneii, onpeaemnsromux cre-
neHb noueuHoit nucdynkuun (CKD, kpeaTHHUH), MOXET
UTPaTh ONPEICICHHYIO POJIb B HAPYIIIEHUH TeMOJMHAMHUKHI
U [IPOrPECCUPOBAHUU CEPACYHON HENOCTATOYHOCTH. JJis
0003HaYeHus: MOA00HOTO B3aWMOBIHUSHUS CEPACYHO-
COCYIMCTON CHCTEMBI U ITOYEK BBEICHO MOHATHE KapHo-
penansHOro cunapoma (KPC), koTopslil moxpasneneH Ha
S THUTIOB B 3aBHCUMOCTH OT HAJIUYHUS OCTPOI/XPOHHYCCKOI
CepJeYHON HEAOCTATOYHOCTH M MEPBUYHOCTH/BTOPUY-
HOCTH BO3SHUKHOBEHHMS MOPAKEHUS Cep/Ila WK MOYEK 110
OTHOIICHHUIO APYT K JIpyTy [14].
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Hcxons u3 BBIIEU3T0KEHHOT0, 1EIbI0 JAHHOTO UCCIIEN0-
BaHUS SIBUWIOCH U3YYEHHUE B3AUMOCBS3U MEX Ty 9XOKapIUO-
rpaMYeCcKUMU M0Ka3aTesIMUA PEMOJICITUPOBAHHUS JIEBOTO
JKEJTyJ0uKa, YPOBHEM MHUKPOAILOYMHHYPHU M CTEIEHBIO
MOYEYHOW TUCOYHKIMH y OOJNBHBIX KapIHOPEHAIbHBIM
CUHJAPOMOM.

Marepuan u meroabl. O6cnenoBano 115 GompHBIX (40
MY>K4HUH U 75 )KEHIIMH ) UILIEeMUYECKON 00JIe3HBIO cepaLia 1
apTepuaTbHON TUNepTeH3ue. Y 95 mareHToB oTMevancs
caxapHbIi 1uabet 2 Tuna. CpeHuiA BO3pacT 00CIeyeMbIX
coctaBun 60,3+7,9 net. bBonbHBIE POXOAUIN JICUCHHUE B
otnenenun od1ei Tepany MenunuHckoro rentpa «Cypo
I'purop JlycaBopuu”. MA u3mepsiiach ¢ TOMOIIBIO TUa-
THOCTHYECKHUX TECT-MOJIOCOK,  COKPATUTENIbHAS (DYHKIIUS
neBoro sxenynouka (JIOK) - meromom sxokapauorpaduun
(Ox0KTI"). CK® onenunBanu no meroay Koxpodra-T'onra

[2]:

i * *
CK = (140-Bospact)*Bec (k1)*88 ik

Kpearnann (MKMOIb/T)*72

A s myxxunH — 1,04, s sxenus — 1,23,

CrannaprHas TpaHcTopakanbHas DxoKI' mpoBonunaces Ha
armmaparax ALOKA 4000 (Snonwust) u Philips 7500 (Hu-
JICPJIaH Il ) C TIOMOIIIBIO (Pa30BOrO HAaTYHKA, C YACTOTOM 2.5
MHz. Onpenensanuck TUHEHHbBIE U 00bEMHbIE TTAPaMETPHI
Kamep cep/illa, CUCTOJIMYECKUI U JAMACTOJIMYECKHUI TOo-
kazarenu ¢ynkuun JDK. @paxnuio Beidopoca (PB) JIK
paccumuThIBaIu 1o MeToay CHUMIICOHA COITTaCHO PEKOMEH-
nanusim Amepukanckoro O6uecTBa Dxokapanorpaduu
[10]. Ompenensinoch BAusiHUE ypoBHA MA U mokazare-
neit gynkunu nouek (CK® u kpeaTMHWH) HAa KOHEYHO-
nuactonuueckuii pazmep (KJIP), Tonmuny 3aHei cTeHKH
(T3C) u ®B JIX.

Tuneprpoduro JIK (ITIK) auarHoctupoBaiv mpu HH-
nekce maccel muokapaa JOK (MM JIDK) 125 r/m? u Gonee
y Myxunt, 1 110 r/m? u Gonee y sxeHumH. st OLEHKA
reometpun JIXK paccyuThIBaIM OTHOCHTEIIBHYIO TOJIIUHY
crenku (OTC) JDK

OTC JIXX = TMXII + T3C JDK/ KJP JIXK.

Hopmansnuoit reometpueit JIXK cuutanu OTC <0.45
npu HopMaibHOM uHAekce MM JDK. Konuentpuyeckoe
pemoaenupoBanue auarHoctuposanu npu OTC >0,45 u
HopMabHOM uHAeKkce MM JIDK, KOHIIEHTpUYECKYIO THIIep-
tpoduro JIK onpenessutu mpu OTC >0.45 v oBBIIIICHHOM
unaekce MM JIK (>120 1/M?), SKCIEHTPHYECKYIO THITED-
tpoduro JDK - mpu OTC <0.45 1 yBeIMYCHHOM HHACKCE
MM JDK (>120 r/m?). Maccy muokapaa JOK onpenensiim
o popmysie Devereux R [4]. Maaeke maccsl muokapaa JIDK
(r/m?) paccunrbiBaiu o Gpopmye: UMMIDK = MMJDK/S,
rae S — mIoN@aah IOBEPXHOCTH Tea (M?).
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Crarucruueckast 00pad0oTKa MOTyUeHHBIX IAHHBIX IIPOU3-
BoaMiIack 1o nporpamme SPSS v.16.0 for Windows (SPSS
Inc., NJ, USA) ¢ onpenenenuemM cTaHAAPTHOTO OTKJIOHE-
Hust. KoppensiiMoHHbI aHai3 TPOBOJMIICS 10 METOY
[Tupcona (k03 UINEHT KOPPEISALUH - T).

Pe3yabrarhl U ux 06cyxaenue. bombubie (n=115) ObuH
pasnernieHbl Ha 2 TPYNIIbl, HCXoAs U3 ypoBHs MA: y Goib-
HeIX | rpynnel (n=63) MA Haxogunach B mpeaenax
13,042,4 ur/mu, Bo Il rpynne (n=52) ona cocraBuia
25,4+45,8 ur/mi. B I rpynne GoibHBIX YpOBEHb KpeaTu-
nuna u CK® cocrasun 85,7+£16,2 mxmons/m u 97,3+12,1
mi/mun/1.73m2%, a Bo II rpymme - 98,6+10,0 MKMOJB/T ¥
84,9+13,6 mu/mun/1.73M?, COOTBETCTBEHHO. Y OOIBHBIX
nepsoif rpynnel KJIP, T3C, OTC, ®B u UMM JIX ot-
Meuanuck B npeaenax 5,2+0,3cm/1,17+0,3¢m/49,943,3%
,/0,47+0,03/120,7+29,1r/M?%, a BO BTOpO# rpymme - 5,3+
0,4cm/1,340,1cm/45,6+2,8%/0,47+0,04/135,6+24,11/m2,
cootBeTcTBeHHO (p<0,05) (Tabnuma).

VY 6oabubix Il rpynner (MA - 25,445,8 ur/miu) cpas-
HUTENbHAsT XapaKTEePUCTHKAa OCHOBHBIX CTPYKTYPHO-
(DYHKIMOHANBHBIX MOKa3aTeleil MUOKapa Mo JaHHBIM
OxoKT" uccnenosanus y 6onbabix KPC 2 Tuna BblsiBuiIa
oonpmmit KJP JIXK (5,340,4 cm) u Oosnee BhIpakCHHOE
cumxenne OB JIXK (45,6+2,8%). Crenens [JIK Takxke
6oxee BoipakeHa (1,3+0,1 cm) y 6onpHbIX Il rpynmnsl B
cpaBHeHHH ¢ OosibHBIMHU | Tpymiel (Tabnuua). Koppens-
[IMOHHBIA aHANM3 MOKa3aa MPSIMONPONOPLUHUOHATLHYIO
3aBHUCUMOCTH MKy ypoBHeM MA nu UMM JIK B o6enx
rpynnax (I rpynna r=0,28, II rpynmna r=0,37 — ymepeH-
Hasi KoppeJsiius), u ooparnyto - mexay @B JDK u MA
(I rpynna r=(-0,32), II rpynna r=(-0,34) ymepeHHas
KOPPEJISIIIUs).

Pe3tomupys u3N0XKeHHOE CleAyeT OTMETUTh, 4To MA
COIIPOBOKJAETCSl MOBBILIICHUEM YPOBHsI KpEaTUHUHA U
ymenbienuemM CK®, accouuupyercsi ¢ yBeJIH4eHUEM
Macchl Mmuokapaa JOK u cs3aHa ¢ NpekIMHUYECKUM Ha-
pyuenuem cuctonnueckoit Gpynkuun JDK. BrisiBnennoe
B3aUMOJICHCTBUE MOBBILLIECHHOTO apTEPUAIbHOIO JaBIICHMUS,
yBennueHHoH Maccel Muokapna JOK, namenenus ero reo-
METPHUHU U HapylleHHus (GYHKIMH yBEIHMYUBAIOT poiib MA
KaK pPaHHEro M HaJeXHOro MapKepa KapIuajbHbIX, IIpe-
KJIMHUYECKHX, CTPYKTYPHBIX M (DYHKIIMOHAIIBHBIX H3MEHe-
HUl Muokapzia. J[aHHble pslia HCCIEIOBAHUN YKa3bIBAIOT
Ha ypoBHH CK® 1 anbOyMHHYpHUH, UCTIONB3yeMbIEe IS
onpenenenusa u pasnenenus XbIl Ha craguu, yuuTeiBas
OCIIO)KHEHUSI, CTENIEHb PHCKA M OLEHKY 3()()EKTHBHOCTH
BeZieHus1 9TuX OonbHbIX [13,17,18].

[TomyuyeHnHsle B pe3yabTaTe HCCIEIOBAHUS JaHHBIC 103-
BOJISIFOT ONpe/ieNinTh ypoBeHb MA (25,4+5,8 Hr/mi), npu
KOTOPOM OITpe/IeIIsieTCst OOIIbIast BEPOSTHOCTD HAPYILICHUSI
cokparuresnibHON (yHkuuu JIK, 4to mo3Bonmut cBoespe-
MEHHO YCTaHOBHTb AUArHO3 U TEM CaMbIM HU30eXkaTh Mpo-
rpeccupoBanus XbII, a, cnenosarensHo, u KPC.
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Tabnuya. Ioxazamenu 63auMocss3u QyHKyuY novex u cokpamumenvrou cnocoonocmu JDK

MA CK® | KIP | T3C
I'pyn- (ur/ Bos- Kpea- (ma/ JIK JIK @B JI'K OTC UMM
nbl M) pact THHUH MuHH/ (3.8- (0.8-1.1 | (>53%) (r/m?)
1.73m%) | 5.6¢m) | om)
I 13,0+ 60,3+ 85,7+ 97,3+ 5,2+ 1,17+ 49,9+ 0,47+ 120,7+
(n=63) 2,4 7,9 16,2 12,1 0,3 0,3 3,3 0,03 29,1
1 25,4+ 60,5+ 98,6+ 84,9+ 5,3+ 1,3+ 45,6+ 0,47+ 135,6+
(n=52) 5,8 6,0 10,0 13,6 0,4 0,1 2,8 0,04 24,1

Pe3ynbrarsl IpOBENEHHOIO UCCIEN0BAHUS 110 U3YUYCHUIO
B3aUMOCBSI3U MEXAY I0Ka3aTeIsIMU PEMOICIMPOBAHHUS
MHUOKap/ia JICBOTO Kelylnouka u (QyHKIMH MOYeK, yKa-
3BIBAIOT Ha COXpaHeHHe cuctonndeckoil Gpynkiuu JIK
Ha HaYaJbHBIX CTAIMSAX MOYSYHOH JAMUCHYHKINH, Y4TO, HA
HAIll B3I, UMEET KOMIICHCATOPHBIN Xapakrep. OnHako,
IporpeccupoBanre AUCHYHKIMU TOYEK COIPOBOXKIACTCS
HapylLIeHUEeM JaHHOU TeHaeHuuu. M3ydenue psaja crpyk-
TypHbIX niokazareneii JOK npu Hapyiennu GyHKIu# nouex
BBISIBUWJIO Pa3BUTHE BBIPA)KEHHOM KOHLICHTPUYECKOM rurep-
Tpodun JDK 6e3 yBenmdenust ero KJIP, uto xapakTepHo [uist
KOHIIeHTpHueckoro pemoaenupoBanus JDK, ¢ pa3sutuem
TUIEPKUHETHYECKOTO TUITa KPOBOOOPAILICHNS ITPH AaHEMUHU
C 1IEJIbI0 COXPAaHEHUS] MUHYTHOTO 00beMa KPOBOTOKA TPH
HEBBIPKCHHOM HApYLICHUU MOYEYHOH (QyHKIUHU NpH
XBII. BrisiBiieHHbBIE JaHHBIE PEMOJIEINPOBAHNS MUOKap/1a
npu KPC 2 tuma MoryT SIBUTbCS MapKepoM paHHEH aua-
THOCTHKH HEOCTAaTOYHOCTH KPOBOOOpAIIEHHS U HAaIlPaB-
JICHHOH M MaTOreHeTHYECKH aJIeKBaTHOW (hapMaKoTeparnuu
JUIsl 3TOM KaTeropuH OOJIbHBIX.
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SUMMARY

INTERRELATIONS BETWEEN MICROALBU-
MINURIA AND RENAL FUNCTION WITH CON-
TRACTILE ABILITY OF LEFT VENTRICLE IN
CARDIORENAL SYNDROME PATIENTS

Minasyan A., Gareginyan N.

Yerevan State Medical University after M. Heratsi, Ar-
menia

Chronic kidney disease (CKD) increases the risk of all-
cause mortality and cardiovascular disease as well as
progression to end stage kidney failure.

The relationship of glomerular filtration rate (GFR) and
albuminuria with clinical outcomes in the general popula-
tion are revealed. This allows to present levels of GFR
and microalbuminuria (MA), which increases the risk of
mortality. Renal dysfunction, which revealed by the level of
GFR and creatinine, can have definite role in hemodynamic
changes and heart failure progression. For mentioning the
interaction of cardiovascular and renal diseases the car-
diorenal syndrome (CRS) term was introduced, with its
classification on 5 types, according to the presence of acute/
chronic heart failure and primary/secondary origination of
heart and kidney injury.

We study interrelations between echocardiographic data of
left ventricular remodeling, MA level and degree of renal
dysfunction in 115 patients with CRS. MA was measured
with diagnostic strips, contractile function of left ventricle
(LV) — by echocardiography and GFR was assessed by
Cocroft-Gault method. The association between MA with

© GMN

decreased GFR and elevated creatinine levels and its con-
nection with increased LV myocardial mass and preclini-
cal disturbances of LV systolic function was revealed. We
determined direct correlation between MA and myocardial
mass index and indirect - between ejection fraction of
LV and MA. Obtained data allow to mention the level of
MA (25,445,8 ng/ml) in which there is more probability
of LV contractile functional changes, which will allow
early prediction and prevention of CRS progression and
pathogenetically approved pharmacotherapy organization
in this category patients.

Keywords: microalbuminuria, cardiorenal syndrome,
chronic kidney disease, left ventricular function.

PE3IOME

B3ANMOCBA3b MUKPOAJIBBYMUHYPUHU U
®YHKIIMOHAJIBHOI'O COCTOSIHUS ITOYEK C
COKPATUTEJIbHOM CIIOCOBHOCTBIO JIEBO-
TI'O KEJYIOUYKA Y BOJIBHBIX KAPIMOPEHAJIb-
HBIM CUHAPOMOM

Munacsn A.M., IlN'perunsin H.A.

Epesanckuii cocyoapemeennviii MeOuyuHCKUl yHUepcu-
mem um. M. I'epayu, Apmenus

Xpounueckas 6one3ns noyek (XbBIT) nmoBbimaer puck
00111l CMEPTHOCTH U KapIHOBACKYIAPHBIX 3a00JI€BaHUH,
a Tak)Ke MPOrpecCUpoBaHus JO TEPMUHAIBLHON MOYEUHON
HeJ0CTaTouHOCTH. OMUCHIBAETCS CBSI3b CKOPOCTH KITy0OuU-
koBoii ¢uisrpanun (CK®D) u anbOyMuHypun ¢ KIMHUYE-
CKUM HCXOJIOM y 00CIIeTyeMbIX B OOIIEi MOMyJISIHI, YTO
JITaeT BO3MOXKHOCTbH INPECTaBUTh MOPOTOBBIE BEITHUMHBI
CK® u mukpoansdymunypuu (MA), sBistomuecs ¢dax-
TOpaMM PHUCKa, MOBBIIIAIONIMMHA CMEpTHOCTh. [lodeunas
JuchyHKLys, onpeaensiemast ypoBaem CK® u kpearnnunna,
UTpaeT ONPEAETICHHYIO POJIb B HAPYIIICHUH TeMOTUHAMUKHI
U [IPOrpEeCCUPOBAHUU CEPACYHON HEOCTATOYHOCTH. [
0003HaYEHUs B3aUMOBIIHSIHUS CEPJICYHO-COCYTUCTOM
CHCTEMBI U MOYEK BBEJICHO MOHATHE KapAHOPEHAIBHOTO
cunnpoma (KPC) ¢ ero monpasnenenueM Ha 5 THIIOB B 3a-
BUCUMOCTH OT HAJHUHUS OCTPOU/XPOHUUYCCKOM CepaeUHOMN
HEJI0OCTaTOYHOCTH, @ TAKXKE NMEPBUYHOCTH/BTOPHYHOCTH
BO3HHKHOBEHUS TIOPAXKEHUS Cep/lia WM MOYeK 10 OTHO-
LICHUIO APYT K JPYTY.

ABTOpaMH M3y4YeHa B3aMMOCBSI3b MEKIY IXOKapAuorpa-
(rYecKUMHU MOKa3aTeasiMU PEMOICIUPOBAHUS JIEBOTO
xkenynouka (JDK), ypoBHeM MA 1 creneHbio moueyHon
muchynkiun y 115 6ompabix KPC. MA u3mepsiiacs ¢ no-
MOIIIbIO TUATHOCTUYECKUX TECT-TI0JIOCOK, COKpaTUTEIbHASL
¢dynxuust JK - metonom sxokapauorpaduu, a CKO onenu-
Bauiu 110 metonty Kokpodra-T'onra. Beisinena acconuaryst
MA c NOBBIIICHHEM YPOBHS KPEaTHHUHA U YMEHBIIICHUEM
CK®, a Taxske ee CBsI3b C yBETHUECHHEM MacChl MHOKap/ia
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JDK 1 ¢ mpexIMHHYeCKUM HapyIIeHHEeM CHCTOIHYECKON
¢yuxumn JDK. Onpenenena npsiMasi KOPpeJsius MEXKILy
MA ¥ MHJIEKCOM Macchl MUOKapja U oOpaTHas - MEeXKIY
¢pakuueit Beiopoca JIOK n MA. [onydeHHbIe pe3yabTarhl
MO3BOJISIIOT YCTAHOBUTH YpoBeHb MA (25,445,8 Hr/mi),
MpU KOTOPOM OIpeaensieTcs 0oJiblas BEpOSTHOCTD
HapylieHus: cokparurenbHoi ¢yukiun JIXK, uro obe-
CIEYUT PAHHIOK AMATHOCTHUKY U NpeoTBpalleHes
nporpeccupoBanus KPC, a Taxke opraHu3anuio naTo-
TFeHETHYECKH aJeKBaTHOW (apMakoTepamnuu AJis 3TOi
KaTeropuu OOJbHBIX.
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MOJIUMOP®U3M C677T U A1298C AJIEJEN TEHA
METUJIEHTETPAT'NAPA®OJIATPENYKTA3bI Y TIAIHIUEHTOB
C HEAJIKOT'OJIbHOM ’KWPOBOM BOJIE3HBIO IEYEHU
N CAXAPHBIM JUABETOM 2 THITA

Opaoscknii B.®., Kyuma H.I'., Mypenen H.A., OpJsioBckuii A.B.

Cymckutl 20cy0apcmeeHublll YHUBEPCUmMen, MeOUYUHCKULL UHCIUmym, Kageopa 6HympeHHel Mmeouyurvl, Ykpauna

C KaK/IbIM T'OJIOM aKTyaJIbHOCTb TPOOJIEMBI JMarHOCTUKH
1 JICYCHHSI HEATKOTOJIHHOW >KMPOBOM OONE3HU TCUCHU
(HAXEBIT) pactet. I[locnennne 3MHUAEMHUOIOTHIECKHEC
nccienosanus paccmarpusaroT HAXBII kak onHy u3
HanboJIee pacIpOCTPaHEHHBIX 3200I€BaHIN IEICHHU CPETH
B3pocioro HaceneHus [7]. OmMHIM U3 MAaTOTeHETHYECKIX
(haxTOpPOB pa3BUTH CTEATO3a IEUEHN PACCMATPUBAIOT I'O-
MOIMCTENH, KOTOPBIH, HHAYIHPYs IEPEKUCHOE OKUCIICHUE

38

JIUIHIOB, CIIOCOOCTBYET HAPYIICHUIO HOPMAJIHHOTO (DyHK-
LIMOHNPOBAHNS renaroruToB. OCHOBHOM MPUYHHOM TUIep-
romoructenHemuu (I'TLY) ssBnsieTcst CHYDKEHNE aKTHBHOCTH
(hepMEeHTOB, KOTOpPBIE Y4aCTBYIOT B PEMETHINPOBAHUH
TOMOIIMCTENHA B METHOHUH, BCIIEICTBHE T€HETHYECKUX
MyTaluil WIN/M CHUKEHHE KOHIIEHTPAI[MH BUTAMHHOB-
ko(akTOopoB. JIOHATOPOM METHJIBHBIX TPYNN B 3THUX
PEaKIHSIX CITy’KUT (poseBasi KUCIIOTa, a caM (hOJIaTHBIN
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IUKJT TPEACTABIISCT COOO0 CIOKHBIN KaCKaIHBIH MPOIIECC,
KOHTPOJIPYEMbIil epMeHTaMH, KOTOpbIE B KAYECTBE KO-
(haKTOPOB UCIIONB3YIOT TPOU3BOIHBIE (POIMEBOI KHCIIOTHI
v BuTamuna B, ,. KiroueByro pons B 3THX mporeccax urpa-
et dhepment 5,10-merunenteTporuapadonarpeaykrasa
(MTHFR). HaunbGonee pacnpocTpaHeHHBIM Jie(heKTOM,
CBSI3aHHBIM C MOBBIIIEHUEM COZIEpKaHUs TOMOLIMCTEHHA,
ABJIsieTCsT MyTanus resa, kopupyromero MTHFR. T'en
MTHFR noxanusyetrca B 1-if xpomocome. Ha ceron-
HAIIHUN JIeHb M3BECTHO OKOJIO 20 OMHOHYKJICOTHIHBIX
nojuMopdhu3MoB 3Toro reHa. Hanbosee rccineoBaHHBIM
u3 Hux spisgercs C677T nonumopdusm. SIBreHue naH-
HOTO MOJIMMOP(HU3MA 3aKIFOUACTCSI B TOM, 4TO B 9783-it
nosunuu reHa MTHFR (677 - mo3unus HyKIeoTHaa B
MPHK) a3otucroe ocHoBaHME IIMTO3MH 3aMEIIeH Ha
TUMUH, 4YTO TIPUBOJUT K 3aMEHE aJlaHWHA Ha BaJHH B
222-i mo3UIMK MOJIEKynbl Oenka. M3BecTHO, 4TO Takoe
U3MEHEHHE MEePBUYHOM CTPYKTYpbI OejKa MPHUBOAUT K
TEpMOJIA0MIILHOCTH ¥ CHUYKEHHIO aKTUBHOCTH (hepMeHTa.
Jpyrum Bapuantom nonumop¢pusma rena MTHFR siBiisi-
eTCsl 3aMeHa HYKJICOTH/Ia aJlcHUHA Ha IUTO3HUH B 1298-M
nonoxeHnu (A1298C), uTo mpUBOAUT K 3aMEHE OCTaTKa
IIyTaMHUHA Ha aJlaHuH B 429-i MO3UIUU PEryJIITOPHOTO
JIOMEHa OeJKa ¥ COMPOBOXKIACTCS CHUKEHHUEM aKTUBHOCTH
¢depmenTa 10 35%. OcnoBnoit pynkuueir MTHFR sBins-
eTcst peBpauienue 5,10-meTunenrerporuapodoiara B
S-meTmieHTeTporuapodonar, akTueHyto Gopmy donneBoit
KHCJIOTBI, KOTOpast y4acTBYeT B IPeoOpa30BaHUU T'OMOILIH-
CTEMHA B METHOHHH.

B 00uienonynsinnoHHbIX UCCIIE0BAHUAX JOKA3aHO BIIU-
ssaue noiaumopdusma renorunoB C677T u A1298C rena
MTHFR Ha yBenuueHue copepkaHus TOMOLMCTEHHA B
mIa3Me KpoBH y MallMeHTOB C CEPACYHO-COCYIUCTHIMU
3a00JeBaHUSIMH, TPOMOOIMOOIUUCCKUMH OCJIOXKHE-
HUSIMU U aKylIepcKoW maronoruei. B nuteparype
NpeACTaBICHBl MIPOTUBOPECUNBBIC JAaHHBIE O BIUSHUU
nonumopduzma MTHFR u koHIIeHTpamuy TOMOIUCTCH-
Ha Ha pas3BuTue u teduenue HAXBII. B renetuueckom
uccienoBanuu A. Sazci u coasrt. [10] oOHapyxuiIH J10-
croBepHyto cBsizb C677T nonumopdusma ¢ I'TLL u mpo-
rpeccupoBanueM HAXKBII. [TpoTuBononoxHbie JTaHHBIC
HoJy4YeHbl B Jpyrom uccienoanun Franco Brochado
U coaBT. [6]. Tak, aBTOpBI POBOJMIM OMpPEEICHUE
ypOoBHs romolnucTenHa mia3Msl kpoBu npu HAXKBII
y MalKeHToB ¢ pa3nn4HbiMu nonumopdusiMu C677T u
A1298C Bapuanramu rena MTHFR B Opa3uibckoii nomy-
JIAIMU. YYeHbIe YCTAHOBUIIH, YTO THIIEPTOMOIIMCTEUHEMHUS
XapakTepHa JUIsl MalHeHTOB CO CTEaTO30M MEUYEHH, OTHAKO
HE CBsI3aHa C TSHKECThIO 3a0oneBanus. [1o ux pesynabraram,
UCCIIeTyeMblil FeHeTHYECKHI (pakTop HE BIUSIET Ha TSDKECTh
MaTOJIOTMYECKUX N3MEHEHUH B ITEUEHHU.

Llenbt0 JaHHOTO UCCIIEIOBAHUS IBUIOCH ONIPECIICHUE 3~
BUCHUMOCTH KOHIICHTPAIIMK FOMOIMCTEHHA [1J1a3Mbl KDOBH Y
NalMEeHTOB C HEATKOTOJIbHOW KUPOBOM OOJIE3HBIO TIEYECHH
U caxapHbIM JuabeToM 2 Tuna B 3aBucumoctu ot C677T
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n A1298C nonmumopdusmos rena MTHFR B ykpaunckoii
MOMYJISIINN.

Marepuan u meronnl. O0cienosano 100 manueHToOB ¢
HAXBII. bonbabie pa3nenensl Ha aBe rpymnmbl: [ — 57
6ombHbIX ¢ m3onupoBanHoi HAXKBII, 11 — 43 manuenta ¢
HAKGBII B couerannu ¢ CJ 2 tuma. KoHTpoIbHYIO Tpymimy
cocTaBuiH 40 MPaKTUYECKH 3J0POBBIX MHANBHIYYMOB. /151
HCCIIEI0BaHMs MCIIONB30BaIach BEHO3Has! KpoBb. Ompene-
JICHUE aJJIeJIBHOTO MOJIMMOP(U3Ma POBOAMINA METOIOM
[OJIMMEPA3HON LETHON PeaKkLUM C IETEKLUEH pe3yIbTaToB
rUOpHAN3aIIMOHHO-(DITyOPECIIEHTHBIM METO/IOM B PEIKHME pe-
anbHoro Bpemenu. st Beinenenust JIHK ncronp3oBany kom-
ekt pearentoB JIHK mpoba-I'C-I' EHETUKA u [TPOBA-
PATIMJI-TEHETUKA (OOO «HIIO JIHK-Texnomorus,
Poccust). Ha mocnemyromux 3tanax MccienoBaHus MPOBO-
AT aMIUTHUKaLiio mocienosarenabaocTeit JJHK in vitro ¢
HCTIONB30BAHIEM OJIMTOHYKJICOTHTHBIX ITPaiiMepoB, SHAOHY-
KJIeas3bl PECTPUKIINK M TepMOCTa0MIIbHYIO0 Tag-Toimmepasy
(OO0 «HITO IHK-Texnonorus», Poccus).

Bcem mammeHTaM ompenesnsin ypoBEHb TOMOIMCTEH-
Ha TUIa3Mbl KPOBM MMMYHO(DEPMEHTHBIM METOJIOM C
ucnoap3zoBanueM ananuzaropoB «IMMULITE ONE,
DPA» (CLIA) u nabopos peaktuBoB «IMMULITE 1
000 Homocysteine» cornacHo nHCTpyKuuu. Pedepent-
HbIe 3HAUEHMs YPOBHS TOMOILMCTEHHA IJIa3Mbl KPOBHU
coctaBmin 12-15 MKMOIB/I1.

Juist craructuueckoil 00paboTKY JTAaHHBIX MCIIONB30BAIIN
nporpamMMHble nakeTsl «SPSS Statistics». Jlyist pacyera ma-
paMeTPHUECKUX CTATUCTHYECKUX KPUTEPHEB OMPECIISIN
cpenHIo apudMeTHYecKyo BapuannonHoro psjaa (M) u
CPEHIOO TIOTPEIHOCTh CPEaHEH aprudmeTuaeckoi (+m).
Jln1g onpesiesieHns CUITBI M HATIPaBICHUS CBSI3H MEXKIY I10-
Ka3aTelsiMHU B HCCIEIYEMBIX TPyNIax NPUMEHSIN Koppe-
JISITMOHHBIN aHaIn3 (KoppensuoHHbIN nHIekc [Tupcona
- 1), oHO(aKTOPHBIH ANCIIEPCUOHHBII aHa3. 3HAYCHUE
p<0,05 cuntamu 10CTOBEPHBIM.

PesyabTarhl 1 UX 00cyxkIeHne. HacTora Tpex BO3ZMOXKHBIX
BapuanToB rexorumna no C677T u A1298C noaumop-
¢uszmoB rena MTHFR u cooTBeTcTBHE pacipeae/iCHHIO
OCHOBHOI'O M MHHOPHOIO ajllelied paBHOBECUIO Xapau-
BaitnOepra npencraenenst B Tabnune 1. CoracHo mo-
JIYYE€HHBIM peE3yJibTaTaM, paclpeaAcICHue reHOTHUIIOB U
asutesield B I, I 1 KOHTPOIBHOM IpyNIax CTAaTUCTUYECKU J10-
CTOBCPHBIX OTKJIOHEHHH OT OXHUAACMBbIX 110 TCHECTHYCCKU-
MOMYJISIITUOHHOMY 3aKOHY BENWYHH He umeet (p>0,05).
VYceranosneno, uro gactora renotunos C/C, C/T u T/T
no C677T nonumopduszmy rena MTHFR cpenu npaktu-
YeCKH 3A0pOBbIX Jull cocTaBmia 50%, 35%, 15%, Torma
kak y 6oapHbIX ¢ HAXKBIT —46%, 38% u 16%, cooTBeT-
crBenHo. Yacrora renotumos A/A, A/Cu C/Cu A1298C
nonumopouszmoB rera MTHFR B koHTposie cocraBuia
50%, 42,5%, 7,5% cOoOTBETCTBEHHO, a CpEJI MAIUEHTOB
¢ HAXBIT — 53%, 33%, 13%, cOOTBETCTBEHHO.
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Tabnuya 1. Yacmoma eenomunos u anneneii no C677T u A1298C norumopghusmy eena MTHFR

y bonvnvix HAXKBII u konmponvrotl epynnl

C667T moaumoppusm
Boabnbie HAXKBIT KonTtpoabnas rpynna
I'enoTHIIBI
n (%) n (%)
T'omozurotsr C/C 46 (46%) 20 (50%)
I'ereposuroter C/T 38 (38%) 14 (35%)
Tomozurotsr T/T 16 (16%) 6 (15%)
C-amnens 0,65 0,68
T-annens 0,35 0,32
p>0,05; ¥?=2,72 p>0,05; v*>=1,64
A1298C nosaumopdusm
Tomo3zuroTer A/A 53 (53%) 20 (50%)
I'ereposuroter A/C 34 (33%) 17 (42,5%)
T'omosurotsl C/C 13 (13%) 3(7,5%)
A-annens 0,70 0,71
C-amnens 0,30 0,29
p>0,05; ¥*=3,63 p>0,05; ¥>=0,06

npuMedanue: n - KOIU4ecmeo Nayuenmos, x* u p Ompajicarom OmrIOHeHue
8 Kaxcoou epynne om pasnosecus Xapou-Batinbepea

Tabnuya 2. Yacmoma eenomunos u anneneii no C677T u A1298C norumopghusmy eena MTHFR
y nayuenmog ¢ uzonuposanno HAXKBII u HA>KBII ¢ couemanuu ¢ C/] 2 muna

I'eHoTHIIBI

IMauueHTHI € N30J1MPOBAHHOM
HAXKBII

IMamuentnl ¢ HAXKBIT
u CJI 2 Tuna

n (%)

n (%)

C677T nonumoppusm

T'omosurorer C/C

25 (47,2%)

21 (44,7%)

I'ereposurorsr C/T

23 (43,4%)

15 (31,9%)

T'omosurorsr T/T 5(9,4%) 11 (23,4%)
C-amnens 0,69 0,61
T-amnens 0,31 0,39

¥2 —3,936 P=0,140
A1298C nosaumoppuzm
T'omo3urorsr A/A 32 (60,4%) 22 (46,8%)
I'ereposurorsr A/C 17 (32,1%) 16 (34,0%)

T'omozurotsr C/C 4 (7,5%) 9 (19,1%)
A-annens 0,76 0,64
C-annenn 0,24 0,36

1%~ 3,458 p=0,177

I'enotunmposanue 60apHbIX HAYKBIT 1o C677T 1 A1298C
nomumopdusmam reia MTHFR mo3Bosiio ycTaHOBUTH
4acTOTy, ¢ KOTOPOH BCTPEUAIOTCS OTACIbHBIC BapUaHTHI
9TOro reHa y manueHToB ¢ nzonupoBaHHod HAXKBII u B
couetanu ¢ C/1 2 Tumna. IToyueHsl pe3ynbTaThl COOTHOIIE-
nust C/C, C/T u T/T renorumnos no C677T nonmumopdusmy
rena MTHFR y npakTuueckn 310pOBBIX WHAWBUIYYMOB
Cymckoii obmacth, kotopsie coctaBuiu 50%, 35% u 15%,
COOTBETCTBEHHO. HacTtoTa MUHOpHOro ajens T paBHa
0,325. Cxoxue JaHHbIe YCTaHOBJICHBI B paboTax JPyrux
aBTopoB. Tak, 0. I'pevanuna [1], uccnenays C677T nonu-
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mopduzm rena MTHFR y xxureneit XapbkoBckoii 00acT,
oOHapy»xuia, 4To HHAUBUAYYMOB ¢ C/C reHOoTHIIOM ObLIO
52,26%, ¢ C/T resorunom - 40,70% u ¢ T/T renoru-
noM — 7,04%. B.I'apOy3oBa u coaBrt. [2] oOHapy)uiIH
pacnpenenenue amuenpHbix BapuantoB (C/C, C/T u
T/T), xoropoe cocraBuio 46%, 48,4% u 5,6%, coor-
BeTCTBeHHO. YacToTra MmuHopHoro C-asnens paBua 0,3,
YTO TAKXKC JOCTOBEPHO HE OTIMYACTCA OT MOJYUYCHHBIX
HaMu pe3ynbraroB (p>0,05). [lo maHHBIM JUTEPATYyPHI,
yactora T-amrens u moxumopusma C677T konebaercs
B npenenax ot 0,2 no 0,55 y esponeiines [9] ot 0 a0
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0,094 —y sxxuteneit Appuku [4]uor 0,11 10 0,35 —cpeau
HaceneHus CesepHoit Amepuku [11].

B mpoBeieHHBIX HCCIIEIOBAHUSAX YCTAHOBIEHO pacipe-
nenenue noaumopdueix BapuantoB (A/A, A/C u C/C)
A1298C nomumopduzma rena MTHFR, kotopoe cocramiio
50%, 42,5% wu 7,5%, coorBeTCTBEeHHO. YacTOTa MUHOPHOTO
amnens C paBHa 0,29. Pe3ynsTaroB pacnpeneneHus reHo-
THUIIOB IO JTAaHHOMY HOJIUMOPGHU3MY B APYTHX PETrHOHAX
VYkpaunbl HaMH He 0OHapyxeHo. Oxnaxo, Q. Lu u coasT.
[8] B cBoeii paboTe oTmeuarot, yto yactora C-asmiens
A1298C nonumopdusma xonebiercs B npenenax ot 0,29
no 0,37 y esponeiinies u ot 0,07 10 0,19 — y Hacenenus
Boctounoit A3uu. CooTBETCTBEHHO, 4aCTOTa MUHOPHOTO
C-annesnst B yKpauHCKOM MOMYJISIIIMK IOCTOBEPHO HE OT-
JIMYAETCs OT cpenHeeBpomneiickoii (p>0,05), B oinuune ot
a3UaTCKOM, B KOTOPOY MHHOPHBIU ajlleslb BCTPEUAECTCS
pexe (p<0,05).

CpaBHuBas 4acTOTy pacnpeneiaeHuii reHoTunoB mo C677T
u A1298C nonumop¢usmy rena MTHFR cpenu naruen-
ToB ¢ HAXBII n npakTudecku 30pOBbIX HHANBUIYYMOB
n0cTOBepHOIt pasuuisl mo ¥* (p,=0,912 u p,=0,504) He
BbIsIBIIEHO. CyIIEeCTBYeT CPaBHUTEIBHO HEOOJNBIIOE KO-
JIMYECTBO UCCIICAOBAHUM, MOCBSIIICHHBIX TTOMUMOPHU3IMY
rena MTHFR y nannentos ¢ HAYKBII, HO oHu nocTaTtouHO
nporuBopeunBsl. Tak S. Carvalho u coasr. [5], uccnenys
OpasuiIbCKYIO MOMYIISIHIO, HE BBISIBIII IOCTOBEPHOM pa3-
Huupl o C677T nonumopdusmy reua MTHFR cpeau
6onbHbix HAXBIT n 3n0poBeix nun. Mudopmanuu 06
UCCIIe/I0OBAHUSIX, KOTOPBIE TPOBOMIIN CPAaBHEHUE TaHHOTO
nonumMop(dusma y MarueHToB CO CTEaTo30M IEUeHH B €B-
PpoTeicKoi MOMyNIAUY HaMU He BeISIBIICHO. OTCYTCTBYIOT
tarke ganHbie 0 A1298C nonumopduszme rena MTHFR y
nanueHToB ¢ HAXBIT.

IIpoBeneHo cpaBHEHUE PacIpesieeHus] aJUIeIbHBIX MO~
mamopdusmoB C677T u A1298C rena MTHFR cpenun
6onbHbIX ¢ n3onupoBanHoi HAXKBII u B coueranun ¢ CJ1
2 tumna. Pe3ynbrarhl mpeicTaBiIeHbl B TAONMIE 2.

[TonyueHHbIe pe3yabTaThl IEMOHCTPUPYIOT, YTO HE CyIlle-
CTBYET JJOCTOBEPHOH pa3HUIIbI B pacTIpeIeICHIH aJlIeib-
HbIx BapuantoB 1o C677T (p=0,140) u A1298C (p=0,177)
nonmumopdusmy rera MTHFR y nun ¢ n3onupoBaHHOIM
HAXBII u B xomopouanoctu ¢ C/I 2 tuma.

[Tpu cpaBHEHUM COJEpKAHUS TOMOLMCTEUHA IJIA3MBbI
KPOBHU B 3aBUCUMOCTH OT reHotumna rno C677T moaumop-
(usmy 0oOHapYKEHO, YTO HOCUTEIH MHUHOPHOTO aJUIeIst
(C/T u T/T) umeroT TOCTOBEPHO OOJIee BBICOKHIA YPOBCHB
TOMOIMCTENHA, YEM TOMO3UTOTHI 110 OCHOBHOMY aJIJIENIO
(C/C) y marmenTtoB obeux rpymi (tadmuna 3), 1 B CpaBHE-
HHU C pe)epeHTHBIMH 3Ha4YeHUsIMU. Tak, B TIepBOii rpymre
60mbHBIX ¢ m3omupoBaHHO HAYKBIT ypoBeHs roMmonucTenHa
y st ¢ C/C renorurnom paseH 13,8+1,08 mxmons/i1, ¢ C/T
reHotunoMm — 18,2+1,26 mxmons/n, ¢ T/T reHotunom —
19,9+0,04 mxmonb/1. Y narmentos [l rpynisl ¢ pa3inuHbIMU
BapuanTamu reHotunos (C/C, C/T u T/T) no uccienxyembim
nonumopduzmam rena MTHFR nokazarens romonycTenHa
cocrasmia 18,0+0,33,21,7+2,95 u 25,9+0,97 MKMOIIB/J1, COOT-
BETCTBEHHO, YTO JIOCTOBEPHO BBIILIE, YeM Y OOJIbHBIX | rpyrib
C COOTBETCTBYIOIIMMH MOIMMOP(HHU3MaAMHU.

B tabnuiie 4 nmpencTaBieHbl pe3ynbTaThl 3aBUCUMOCTH CO-
neprkanust romorctenna ot A1298C noimnmopdu3ma reHa
MTHFR. ¥V nanuenTtos [ rpynmnsl BeIsIBIeHA JOCTOBEpHAs
pasHHUIA TOJBKO MEXJly BEJIMYMHAMU TOMOIMCTEHHA B
mjaasMe KpOBH Y JIMI] ¢ BapUAHTAMU T'C€HOTHIIOB A/A
u A/C, TOMO3UTOTBI 10 OCHOBHOMY A-aJlICJIF0 UMCIOT
JIOCTOBEpPHO 0oJiee HU3KHUH ypPOBEHb I'OMOLMCTEHHA,
yeMm rerepo3urotel A/C. IlanueHTtsl ¢ A/A reHOTHIIOM
HMECIOT YPOBEHb roMoIUcTenHa 15,4+2,63 MKMOIIB/I,
¢ A/C renorunom — 17,54+2,45 mxmons/n, ¢ C/C reno-
tunoM — 17,342,32 mxmons/a. Y GonbHbIX 11 rpynims
¢ xomopbuanocthto HAXBIT u CJI 2 tuna Takoii 3a-
BUCUMOCTH He oOHapyxkeHo (p>0,05). ¥ mamuentos II
IPYMNIBI ¢ Pa3IMYHBIMU BapuaHTaMH FeHOTHIIOB (A/A,
A/C, u C/C) no nonmumopdusmy resa MTHFR mnoka3za-
Teb TOMoIMcTenHa cocraun 22,0+3,57, 19,843,31 u
20,8+3,88 MKMOJIB/JI, COOTBETCTBEHHO.

Tabnuya 3. Codepocanue 2omMoyuUCmeuna niasmol Kposu y NayueHnos Ucciedyemulx epynn
6 3asucumocmu om eapuanmos eenomuna no C677T nonumoppusmy ecena MTHFR

Iloxa3zarean Tpymmet C/IC Cc/T T/T P
00JIbHBIX
p,<0,001
1 13,8+1,08 18,2+1,26 19,9+0,04 p,<0,001
Conepxanue p,=0,007
TOMOLIMCTENHA p1<0’001
1T 18,0+0,33 21,742,95 25,94+0,97 p,<0,001
p,<0,001
p<0,001 p<0,001 p<0,001

npumeuanue: p — 00CMmoeepHoCmy pasnuyus mexcdy nokasamensmu I u Il epynn; p, — docmoseprnocms pasnuuus
mexcoy C/C u C/T zenomunamu, p, — docmoseprocmy paziudus mexcoy C/C u T/T zenomunamu,
P, — 0ocmoseprocmy pasiuus medicoy C/T u T/T 2enomunamu
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Tabnuya 4. Codeporcanue 2omoyucmeuna niasmvl Kposu y NAyueHnmos Ucciedyemuvlx 2pynn
6 sasucumocmu om sapuanmos eenomuna no A1298C nonumoppusmy cena MTHFR

IToxa3arein Fpynmer 6o~ A/A A/C C/C P
HBbIX
P, - 0,010
I rpyrma 15,4+2.63 17.5+2.45 17.3+2.32 p,— 0,203
p,— 0,861
ConeprxaHre TOMOIIHU- b, 0,063
crenHa 1l rpynma 22,043,57 19,843,31 20,843,88 p,- 0,411
p,— 0,511
p<0,001 p=0,03 p=0,126

npumeuarue: p — 00CIMO8EePHOCb pasiuyus medxcoy nokasamensmu 1 u Il epynn;
p, — docmosepiocme pasiudus mexcoy A/A u A/C eenomunamu,
p, — docmoseprocme pasiudus mexcoy A/A u C/C 2enomunamu,
P, — 0ocmoseprocme pasiuius mexcoy A/C u C/C zenomunamu

W3y4us cBs3b C677T nonumopduzma rena MTHFR o6na-
pyXuiu, 4to y Hocurelneit MunopHoro asiens (C/T u T/T)
Kak y nanueHToB ¢ u3onupoBanHoi HAXKBIT (p<0,001),
Tak u B coyetanuu ¢ CJ| 2 Tuma ypoBeHb TOMOLIMCTEHHA
IUIa3Mbl KPOBH BBIILIE, YEM Y TOMO3UIOT MO OCHOBHOMY
amenio (p<0,05). 3To MOYKHO OOBSICHUTD YCTAaHOBJICHHBIM
cHwkeHneM aktTuBHocTU pepmenta MTHER na 70% y nun
¢ T/T renorunom u Ha 30% y rereposuror C/T [3].

[Ipu usyuenun cBsa3u A1298C noaumopdusma resa
MTHFR ¢ xoHIeHTpamnuel roMoIiucTenHa BBIABICH J10-
CTOBEPHO HU3KUHI YPOBHb TOMOIMCTENHA I1JIa3Mbl KPOBH
TOJIBKO y TManueHToB ¢ u3onupoBaHHoi HAXKBII nocu-
TeJsieil OCHOBHOTO A-aJulelisi U IaHHBIM MTOJIMMOP(PHU3MOM
(p=0,010). Torma kax y HanueHTOB ¢ KOMOPOUIHOH MMaTo-
JIOTHEH TO00HO# acCOIAINU HE YCTaHOBJICHO.

BriBoabI

1.V 6onpubIX Kak ¢ m3oimupoanHoi HAJXKBII, Tak u B co-
yerannu ¢ C/] 2 Tvna BbISIBJICHBI CTATUCTUYECKH 3HAYMMAsT
3aBUCHMOCTh YPOBHEIl TOMOILIMCTENHA I1J1a3Mbl KPOBH OT
C677T nomumopduszma rena MTHFR u orcytcTBHE 3TOM
cBsi3u ¢ A1298C nosumopduzmom.

2. He ycTaHOBJIEHO JOCTOBEPHOM Pa3HHUIIBI MEXIy pac-
npeneneHreM reHoTumnoB mo C677T u A1298C nomaumop-
¢uszmam rera MTHFR cpenu nauuentoB ¢ HAXKBII u
KOHTPOJIbHOM rpynnoi. He ycTaHOBIEHO Takke CTaTUCTU-
YECKHX Pa3Inuuii My paciipeieJieHHeM FreHOTHIIOB T10
C677T u A1298C nomumopdusmam rena MTHFR cpenu
nanueHToB ¢ uzonuporanHot HAXKXII u B coueranuu ¢
CI1 2 Tuna.
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SUMMARY

C677T AND A1298C ALLELE POLYMORPHISM
GENE OF METHYLENETETRAHYDRAFOLA-
TEREDUCTASE IN PATIENTS WITH NONAL-
COHOLIC FATTY LIVER DISEASE AND TYPE 2
DIABETES

Orlovskiy V., Kuchma N., Murenets N., Orlovskiy A.

Sumy State University, Medical Institute, Department of
Internal Medicine, Ukraine

The article presents the results of the study C677T and
A1298C polymorphisms of MTHFR gene and their influ-
ence on plasma homocysteine levels in patients with non-
alcoholic fatty liver disease (NAFLD). The study involved
100 patients with NAFLD and 40 apparently healthy indi-
viduals (control group). Determination of allelic polymor-
phism was performed by polymerase chain reaction with the
detection results of hybridization by fluorescence in real-
time. Determination of plasma homocysteine levels was
performed by ELISA. As a result, studies have not found
significant differences in the distribution of genotypes
investigated C677T and A1298C MTHFR gene between
patients with NAFLD and control group. We have detected
statistically significant relationship between the level of
homocysteine plasma C677T polymorphism of the MTHFR
gene in patients with NAFLD and lack of connection with
the A1298C polymorphism of the gene MTHFR.

Keywords: methylenetetrahydrofolate reductase, homo-
cysteine, NAFLD.

PE3IOME

MOJIUMOP®U3M C677T M A1298C AJIJIEJEN
I'EHA METHJIEHTETPATUJAPA®OJATPEAYK-
TA3bl ¥V MAIIMEHTOB C HEAJIKOTOJIbHOM
JKUPOBOW BOJIE3HBIO TIEYEHU 1 CAXAPHBIM
JUABETOM 2 THITIA

Opaosckuii B.®., Kyuma H.I'., Mypeneu H.A.,
OpaoBckuii A.B.

Cymckuii 2ocyoapcmeeHHbll YHUgepcument, MeOUyUHCKuLl
uncmumym, kagheopa enympenHeti meouyuHsl, Ykpauna

B crarpe npencrasiens! pesyasrarsl uzyderns C677T u
A1298C mommmopduzma rena MTHFR u ux BinusiHEe Ha
YPOBEHb F'OMOLIMCTEHHA IIa3Mbl KPOBH Y HALUEHTOB C
HEAJKOTOIBHOM kupoBoii 6one3nsio meueHn (HAXKBIT).
Ob6cnemoBano 100 manuentoB ¢ HAXBII n 40 mpaktu-
YECKH 3I0POBBIX HHAUBHAYYMOB (KOHTPOJIbHAS IPYIIIa).

© GMN

OnpezeneHue auielbHOTO MONUMOpGU3Ma TPOBOAMIH
IIyTeM MOJIMMEPa3HON LENHOW Peakluy ¢ IeTeKLIUen pe-
3yJBTATOB THOPHUIU3AIIOHHO-(DITYOPECIICHTHBIM METOIOM
B PE&KMME pealbHOTO BPEMEHH, YPOBHSI TOMOIMCTEHNHA
IIa3Mbl KPOBU - UMMYHO(EPMEHTHBIM METOAOM. B pe-
3yJIbTaTe UCCIEI0BAaHUN JOCTOBEPHOM Pa3HHUIIBI B pacipe-
Jenenuu uccnenyeMoix renotunoB C677T u A1298C rena
MTHFR mexay nanuentamu ¢ HAXKBIT n koHTpombHOM
IpyNIoN He BBISIBJICHO. BhIsiBIeHa CTaTUCTUUECKH 3HAYH-
Masi 3aBUCUMOCTH YPOBHEHN TOMOIIMCTENHA 1a3Mbl KPOBU
ot nonumopdusma C677T rena MTHFR y nanuentoB ¢
HAXBII u orcyTcTBHE 3TOW CBS3H C HOIMMOP(GHU3IMOM
A1298C rena MTHFR.

6gbogdy

dgmo@gbd gB®ado@egmms@MgoyJdobol 2gbols
Co77T o Al298C sangangdols 3maodm@gobdo

sHoomymdmemyg@o 3bodmgsbo @godaols ©o-
53509600 ©5 Do M0sbo osdgBo Bodo 2-ol dJmby
353096@gddo

3. o@@mglgo, 6. 39hds, 6. I9@969:30,
>, mA@mglsgo

ydols Lobgandfogm gboggmlodg@o, badgooiEobm
0bLA0B YA, obogsbo dgooizobols ©@g3s®@edgb@o,
936050bs

LRo@osdo Foddmoagboenos dgmoe gb@g@®adodm-
Qo@osB®go]dobols (MTHFR) 960l CO77T wo
A1298C sgogengdols 3m@odm@gobdol dgbfoganols
‘dggagd0 s domo aogargbs Lolbarols 3gnsbdols
3m3mEobRgobol mbyby mgodemols s@sse gmdm-
@0 3bodmgobo osgegdom (Wo3e) 385309b-
B9ddo. godmygenggmos 100 35309600 @oE-0m
s 40 305]Boggmow xsbddmgao obogowo (bs-
3ObAOMEM xa1e0). sSepgeE@0 3meodm®gobdols
3oblbob@g@ms gobbm@zogmes  3meo-dg@sbyao
xodgdo Ggodiool (Ggogymo odOmols ®gg0ddo)
o FGagmagbigbdymo Jod@owobsigools dg-
0mEgdol asdmygbgdom. 3mdmzolEgobol ©mby
3anobdodo gobolobmgds 0dybmyg®dgb@yao dg-
onmpon (ELISA).

MTHFR 4960l C677T s A1298C a9b6m@o3gdols
aobofoegdols dglfogensd woiw-om 35309639030
s Logmb@d@mam xaygdo Lo@{dygbe Lbgomds
5@ g5dmogaobs. 3530963 gddo @s3E-0m sE b
bAo@ol@oggdoe 360dgbgamgsbo ©odmjowygo-
e gds 3gobdyg@o dmdmzol@Ggobols mbgls s
MTHFR 9960l C677T 3m@o0dm@dgobdl do@ol
5, 53og0GOm Yo, MTHFR 2960l A1298C  3mgno-
JoOx50bINsb o3 dodol s@o@lgdmds.

43



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

ACCcOonUALIUA COAEPKAHUSA AHTUTEJ K HUKJIMYECKOMY HUTPYJIMHOBOMY
HENTUAY C HOKA3SATEJIAMU AKTUBHOCTU PEBMATOUJIHOI'O APTPUTA
B 3ABUCUMOCTHU OT 'EHOTHUIIA 110 BCL1 HOJIUMOP®U3MY
I'EHA INIIOKOKOPTUKOCTEPOUJIHOI'O PELIEIITOPA

Ipucryna JI.H., CaBuenko O.B., Kopo3a C.A.

Cymckuu 2ocyoapcmeennblil yHueepcument, Meouyunckuil uncmumym, Kkagheopa enympenHel Meouyunsl, Ykpauna

Ha coBpemeHHOM STane u3y4yeHus: peBMaTOUHOTO apTpUTa
(PA) nostBuics psin mccnenoBanuii o csi3u Bell monmmop-
(r3Ma reHa NIOKOKopTHKOCcTepouHoro perentopa (I'P) ¢
JIaHHBIM 3a0ojeBanueM [2,6,10,12,13]. I'en I'P venoBeka
IIPEJCTaBIECH €AMHCTBEHHON KONUEH, KOTOPBIN HAXOAUTCS
B JIokyce 5q31.3 (umHHOE m1e90 5-0i XpoMOCOMBI, 3-i
y4acTok, 1-s monoca, 3-s1 cyononoca) [7,9,11]. Cymectyer
HECKOJIBKO MOJIMMOP(HU3MOB 3TOTO I'eHa, OIHaKO Hanbosiee
M3YYEHHBIM U PacIpOCTpaHEeHHBIM siBisieTcs Bell momnm-
Mophusm [8,18]. YcTaHOBIICHO OTCYTCTBHE CYILIECTBEHHOM
Pa3HHMIBI B pacnpeiesieHuy reHoTrIoB 1o Bell nonnmop-
¢m3my rena I'P y 6GonmbHbIx PA B 3aBUCHMOCTH OT Bo3pacTa,
T10J1a, JUIMTEIEHOCTH 3a00JIEBaHMs ¥ IPYTHX KIIMHUYECKUX
apaMeTpoB, TAKUX KaK ypOBEHb akTUBHOCTU 10 DAS28
n BU3yasbHOH aHasorosoi mkaine (BAIL). Onpeneneno,
yro C/G TreHOTUI UTpaeT 3HAYNMYIO pOoJib B pa3BuTHu PA 1
oTBeTe Ha JieueHue rmokokoprurkocreponsamu (I'KC) [6].
OO6HapyxeHa acconnanust G ajuiess ¢ HeOJIaronpUsTHHIM
TEUEHUEM apTPUTA, BBICOKOH CTENEHbIO BOCHAIUTEIbHON
AKTMBHOCTH M PaHHHUM J1e0I0TOM 3a00JI€BaHHUs Y JIEBOYEK
[2,11]. B uccrenoBanusax Donn R. et al. [10] u Lee E.B.
et al. [13] mocToBepHBIX cBsi3eii reHoTunos 1o Bell momm-
Mophusmy rena I'P ¢ puckom passutust PA, peBMaroniHpIM
¢daxropom (P®D), BHecycTaBHBIMHU TposiBICHUSIMU PA n
Pa3sHULION B paclpeesleHM T€HOTUIIOB Y UCCIENyEeMBbIX
OOJILHBIX HE YCTaHOBJICHO.

B coBpemennoit nuarnoctuke PA 3HauuTenbHOE BHHU-
MaHHUE YAENSIEeTCsl OTHOCUTEIbHO HOBOMY PaHHEMY HM-
MYHOJIOTHYECKOMY MapKepy 3a0oJieBaHUsI — aHTUTEIAM
K IUKIMYEeCKOMY HUTpynIHHOBoMY mentuny (ALILIIT).
OHHU AEMOHCTPUPYIOT BBICOKYIO UYBCTBUTEIBHOCTb U
CHenu(pUIHOCTD, a TAKKEe KOPPEIUPYIOT C MPOrpeccHpo-
BaHUEM JECTPYKTUBHBIX U3MeHeHUH B cycraBax [11]. ITo
JIaHHBIM pa3yinyHbIX aBTOpoB [15,16], ALILII BeIsiBIEHBI
y 34-69,3% nanuentos ¢ PA, ceponerarusueix no P®. B
uccinenoBanuu Apemenko O.b. u coasr. [5] nokazaHo, 4To
ceponozutuBHOCTH PA o ALLIIT acconmupoBana ¢ 6oiee
BBICOKOH €ro aKkTUBHOCTBIO [10 CPABHEHUIO C CEPOHETaTUB-
HbIM BapuaHToM Oone3nn. Coneprxanue AL cunpree,
yeM TUTp P®D, xoppenupyer ¢ akTuBHOCTBIO PA Kkak mo
cymmapHoii mkaie aktuBHoctn DAS/DAS2S, Tak u mo
oTneabHbIM ee cocTaBisitonum: BAIL, koHUeHTpauuen
C-peaktusHoro Oenka (CPB). Hactora BHecycTaBHBIX
MIPOSIBIICHUH BEIIIE Y OONBHBIX CEPONO3UTHBHEIM PA 1m0
ALILII, yuem ceponeraruBHbIM [5]. HeogHo3HauyHOCTH
JTAHHBIX OTHOCUTENBHO cBs3u Bcell monmmMopdusma rena
I'P ¢ pazButuem PA, ero akTUBHOCTBIO M OTCYTCTBHUEM
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CBA3U C CEPOJIOTMYCCKUM BapUaHTOM 3a00J1eBaHUs JUKTYCT
HCO6XOHI/IMOCTI) HU3y4YCHUS I3TOU HpO6J’I€MI)I.

Lenbro uccnenoBaHus SIBUIOCh U3YyUYEHHUE CBS3U KOH-
LEHTpAalMK AaHTUTEN K LUKINYECKOMY LIUTPYIHHOBOMY
MENTH/TY C KIIMHUKO-Ia00pPaTOPHBIMH XapaKTePHUCTUKAMHU
PEBMAaTONIHOTO apTpuTa (CyMMapHasl IIKaJla aKTHBHOCTH
DAS28, conepxanue C-peakTHBHOTO O€JIKa U II0Ka3arelb
CKOPOCTH OCEIaHMs 3PUTPOLUTOB) B 3aBUCUMOCTH OT
renoruna Bcell nonmumopdusma rena nioKOKOpPTHKOCTE-
POUIHOTO peLenTopa.

Marepuan u metonbl. O6cnenosan 161 mamuent ¢ PA
crapuie 40 eT, IpeuMyIIeCTBEHHO XKeHCKoro nojua. Kon-
TPOJILHYIO TPYIIITY COCTaBWIN 96 MPAKTHUYECKH 310POBBIX
JIUL, CONMOCTAaBUMBIX IO BO3pPacTy M MOy C OCHOBHOM
IpyIIoi, He MMeBIINX B aHaMHe3e PA y ce0s n 6nm3kux
poacTBeHHUKOB. Jluarno3 PA ycTaHoBIieH cornacHoO qua-
rHoctnueckux kpurepueB ACR/EULAR (2010). Ompene-
nerue ALILIT mpoBoxmz 0 METOAMKE MIPOTOYHOM ITUTO(]-
JIOOPUMETPHH C TIoMo1IbI0 TecT-cucteMbl BioRad (CILIA)
Ha aHanm3zarope BioPlex 2200. Conepsxanne AL <3,0
En/mit nHTEpIIPETHPOBAIIN KaK CEPOHETaTHBHBIN BapUAaHT,
>3,0 En/Mi1 — kak ceporo3uTHBHBIN BapuaHT. OnpeerneHue
CPB npoBoauiioch ¢ MOMOLIBIO JIATEKC — TypOuIuMe-
TPUYHOTO METO/A C NPUMEHEHNEM TeCT cucTeMbl: Roshe
Diagnostics (ILIBefinapus) Ha ananuzarope: Cobas 6000 (c
501 monyins). MccnenoBanue ypoBHSI CKOPOCTH OCEAaHMS
spurporutoB (COD) mpoBommiocs o Metony IlaHdeH-
koBa [1uT.10 3]. C 1eNblo OLICHKU CTEIeHH aKTUBHOCTHU
PA ncnonp3oBany mkany akTuBHOCTH Oone3nn DAS28,
COITIACHO KOTOPOM BBICOKOW aKTUBHOCTU COOTBETCTBOBA-
70 3HaueHue >5,1 Oamia, ymepeHHo# - >3,2- <5,1 Gana,
Hu3kol — <3,2 6aiua. ccenoBanue Bell mommmopdusma
2-ro 3K30Ha NPOBOJMIN METOAOM MOIMMEPa3HON LIEMHON
peaxuuy ¢ MociaeayouM aHaJIN30M JUTHHBI PECTPUKIIH-
oHHBIX (hparmenToB 1o Fleury 1. et al. [11] (marepuaiom
HCCIIEJOBaHMUS CITY)KIJIA BEHO3HAS! KPOBB).

Crarucruueckast o0paboTKa pe3ysIbTaToB MCCIICTOBAHMS
MIPOBOJMIIACH C TOMOLIBIO porpammsl SPSS v.17.

Pe3ynbTaThl 1 HX 00CyKIeHHE. YCTaHOBIEHO, UTO CPEIU
6onbHBIX PA 1o coneprxxanuro ALILIT cepono3uTHBHBIMU
obutn 104 (64,6%), a ceponeraruBHbIMA — 57 (35,4%). Y
6onbHBIX AI[III-onoxkurensabM PA wactora C/C, C/G
u G/G renorumnos cocrasuia 55,6%, 59,5% u 86,5%, co-
OTBETCTBEHHO, a y 00nbHBIX AL[LIIT-oTpunarensasiM PA
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—44,4%,40,5% u 13,5% coorBercTBeHHO. JlOKa3aHO, 4YTO
cpeau ceporno3uTHBHBIX 00sbHBIX 10 AIIIIITy 24,0% ObL1
C/C renorur, y 45,2% — C/G renotun u y 30,8% — G/G
TeHOTHI, a y cepoHeratuBHbIX —y 35,1%, 56,1% u 8,8%,
cootBeTcTBeHHO (p=0,02).

VY 6ombabix PA ¢ C/C renotumniom coneprkanue ALILIT co-
crasmio 5,80 EJl/mi (0,50—23,35), ¢ C/G reHotumnom — 20,00
EJl/mn (3,70—109,70) u ¢ G/G renotunom — 34,90 EJl/mn
(10,05-275,45) EJl/mn. Utak, y i ¢ G/G reHOTUIIOM KOH-
uentparms AIILIT Obi1a B 6 pa3 Beitre, uem y il ¢ C/C re-
HOTHUIIOM U B 1,7 paza — no cpaBHeHHI0 ¢ C/G reHOTHIIoM.

Cpenu 60sbHBIX PA HU3Kast cTerneHb akTuBHOCTH 110 DAS28
BcTpevanack y 15,5 %, cpennsis —y 48,4 %, a Bbicokast — y
36,0 %. Y roMO3UTOTHBIX HalieHTOoB 110 C aJljIeiTo 3HaYCHUE
mkansl DAS28 cocraBuo 4,09 (3,39-5,08), y rerepo3uror-
seix Jiuil (C/G) — 4,69 (3,94—5,67), a y roMo3uroTHbIX 110 G
aento — 4,44 (3,63—5,45) 6annos. JlocToBepHON pa3HUIIBI
riokazareneid o mxane DAS28 y 6onbHbIX PA ¢ pazimanbiMu
TEHOTHUITAMH T10 UCCIIEyeMOMY HOTMMOP(H3MY HE BBISIBIICHO.
Pacnpenenenue renorunos o Bell monmumopdusmy rena I'P
B 3aBHCUMOCTH OT CTerneHu akTuBHOCTH PA 110 mikane DAS28
TIpe/icTaBeHo B Tabiue 1.

CpaBHUTENBHBIN aHAIM3 PacHpeeeHHs] TEHOTUIIOB IO
UCCIIEeIyeMOMY MOIMMOP(H3Ma He BBISIBIII IOCTOBEPHOTO
pas3nuyust y OOJBHBIX C Pa3HOM CTCIICHBIO aKTUBHOCTH PA
o mxane DAS28 (p=0,08).

W3yuenue coneprxkanusi CPB y 6onpHbIX PA nokasano, 4ro
y 34,8% on Obu1 MeHee 5 mr/n, y 19,3% - 5—10 mr/n u B
46,0% - 6onee 10 mr/m.

Amnanu3 yactoThl reHoTHIoB 1o Bell nonmumopdusmy rena
I'P B 3aBuCHUMOCTH OT KOHIEeHTparuu CPb y maruenTos ¢
PA npencrasien B Tabnuna 2.

[To naHHBIM TaONMIBI 2, CTATUCTHYECKH JIOCTOBEPHOTO
pa3nuuus B pacipeieIeHUH TeHOTHIIOB B 3aBUCUMOCTH OT
conepxanusi CPb y 6onbHbIX PA He BBIsSIBIICHO.

VYceranoBneno, uto y 62,1% O6onpHbIX PA moxa3zartenb
COD cocrasisut Menee 15 mm/a, y 18,0% — 16-30 mm/4, y
12,4% — 31-45 mm/a u 'y 7,5% — 6onee 45 mm/4. YpoBeHb
COD y nur ¢ C/C renotunom 6s0118,0 (6,5-25,5), ¢ C/G
renorunom — 18,0 (10,0-28,0) u ¢ G/G renotumnom — 14,0
(10,0-20,0) mm/4. Takum 06pazoM, y TOMO3UTOTHBIX
6onpHbIX 0 G amtento mokasareab COD ObLT HIKE MO
cpaBuenuio ¢ HocutessiMu C/C u C/G reHOTHIIOB.

Tabnuya 1. Yacmoma zenomunos no Bcll nonumopusmy eena eniokokopmukocmepouoHozo peyenmopa
8 3a8UCUMOCIIU OM CMENeHU AKMUBHOCIU PeeMamoudHo2o apmpuma no wikaie DAS28

Crenenb akTUBHOCTH o0 DAS28, 6abl
TenoTun <3,2 32-5,1 >5,1
n % n % n %
C/IC 10 22,2 24 53,3 11 24,4
CIG 11 13,9 32 40,5 36 45,6
G/G 4 10,8 22 59,5 11 29,7
x*=8,22; P=0,08

Tabnuya 2. Pacnpeodenenue eenomunos no Bcll nonumopgusmy eena eniokokopmuKocmepouoHo2o peyenmopa
6 3agucumocmu om cooepoicanus C-peakmusHozo benka

O— Conep:xanue CPB, mr/a
<5 5-10 >10
n % n % n %
CIC 14 31,1 10 22,2 21 46,7
CIG 24 30,4 15 19,0 40 50,6
G/G 18 48,6 6 16,2 13 35,1

x*=4,37;, P=0,36

Tabnuya 3. Yacmoma cenomunog no Bell nonumopghusmy 2ena entokokopmukocmepouoHo2o peyenmopa

6 3asucumocmu om ypoeHi cKopocmu oceoanus apumpoyunios

Ferorun Yposens COI, mm/4
<15 16-30 31-45 >45
n % n % n % n %
CIC 23 51,1 12 26,7 5 11,1 5 11,1
C/G 49 62,0 12 15,2 12 15,2 6 7,6
G/G 28 75,7 5 135 3 8,1 1 2,7
x*=7,64; P=0,27
© GMN 45



Pacnipenenenue renorunos no Bell monumopdusmy reHa
I'P B 3aBuCcHMoOcCTH 0T ypoBHA COD cpenu manueHToB ¢ PA
MIPE/ICTaBJICHBI B TA0IHIE 3.

CoracHo pe3ynbraTaM IPOBEJICHHOTO HCCIEI0BaHMS,
CTaTUCTHYECKH JIOCTOBEPHOTO Pa3JIMuMs B 4acCTOTE
reHoTunos 1o Bcll nonmumopdusmy rena I'P B 3aBucu-
MocTH 0T ypoBHst COD He 00Hapy eHO. YCTaHOBIICHBI
MOJIOKHUTEIbHBIE KOPPEISIIIMOHHBIE CBSI3U COJEPIKAHMS
ATIIUIT ¢ konnentpanueit CPb (1=0,31; p=0,01), aktuBHO-
cThio 3a00neBanus no DAS28 (1=0,36; p=0,01), ypoBHeM
COD (r=0,253; p=0, 05), Tutpom PD (r=0,253; p=0,05) y
6onbHbIX PA ¢ G/G renorunom. Y 6onbubix ¢ C/C u C/G
TEHOTHIIAMH TaKHUX CBsI3eil HE BBISBICHO.

[{enbr0 MPOBEICHHOTO UCCIEAOBAHUS SIBIJIOCH U3YUCHUE
cBs3u copeprxkanus ALJLIT ¢ aktuBHOCTRIO PA Mo mikane
DAS28 u otnensubiMu ee coctasisitonumu (CPb u COD)
B 3aBUCHMOCTH OT reHoTHIa 110 Bell nonumopdusmy rena
I'P. CymiecTBYIOT HEOHO3HAYHbIE JAHHBIE OTHOCUTEIHHO
cBs13u 3T0r0 Nosiumopdu3ma ¢ PA. Tak, ycTaHOBIICHA CBSI3b
G ayutens u G/G reHoruna ¢ HeOIaronpHUATHHIM TEUSHUEM
IOBEHMJIBHOTO MJUONATHYECKOTO apTpUTa y JIEBOYEK, C
MHTCHCUBHOM BOCIAJIMTEILHOM aKTHBHOCTBIO M OOJICe paH-
HUM HauajoM 3aboneBanus [3,12]. CoracHo pe3ynbraram
uccnenosanus Lee E.B. et al. [13] cBsizu renorunos Bell
nonumopdusma ¢ PO 1 BHeCycTaBHBIMU MTposiBIIeHUsIMI PA
He BbIIBIEHO. B nccnenosanmsx [10,17] Takke HUKaKHX
cBsi3eii renorunos 1o Bell nonumopdusmy rena I'P ¢ puc-
KoM pa3BuTHsl PA 1 pa3HUIIbI B pacnpe/ie/ieHHI TeHOTHIIOB
CpPe/In MCCIIelyeMbIX OOJIbHBIX HE BBISIBICHO.

C apyroii CTOpPOHBI, IMEIOTCS TaHHBIE O BIMSHUN KOHLICHTpa-
i AL Ha TMarHOCTHKY, PUCK Pa3BUTHSA U KITMHIYECKOE
Teuenue PA. Tak, B McClIeTOBAHUSIX OTEUECTBEHHBIX YUEHBIX
HE YCTaHOBJIEHO KOPPEJISIIMOHHOM cBs13u coneprkanmst ALTLTT
C KOHCTHTYIIMOHAJIBHBIMH OCOOCHHOCTSIMH MAIIMEHTOB (BO3-
pacT, o), OTAEIbHBIMU KIMHUYECKUMHU MPOSBICHUSIMU
PA (mpomomKuUTEeNbHOCTh YTPEHHEH CKOBAaHHOCTH, OLICHKA
uHTeHcuBHOCTH O0nu o BAIL, Hanmiume BHeCYCTaBHBIX ITPO-
SIBIICHUI), 77a00paTOPHBIMHU MOKa3aTesiMU (YPOBEHb FeMOIII0-
OuHa, iefikoruToB, COD), a TakKe C aKTUBHOCTHIO MPOIIECcCa.
OnHaKo, ycTaHOBIIEHA KOPPETALIMOHHAS CBA3b KOHLICHTPALIUI
ATIIIT ¢ HarameM BBITNOTA B CycTaBax y HareHToB ¢ PA o
naHHbM Y3U u ypoBHeM CPbB B chIBOpOTKE KpOBH, UTO, MO
BCEl BEPOATHOCTH, CBU/IETENBCTBYET O BOSMOXKHOCTH UCTIONb-
3oBanus ALILIT He TONBKO Kak JJMarHOCTUUECKOTO MapKepa
PA, a Taroke Kak okaszaresss MHHTeHCUBHOCTH BocTiayieHust [ 1].
Jpyrue yuensie [ 14] canrarort, 9To onpeneseHue CoepyKaHus
ALIT naeT BO3SMOXXHOCTh MACHTH(HUIMPOBATH OOIBHBIX
PA, xoTOpBIe UMEIOT BBICOKYIO BOCHAJIHUTEIbHYIO aKTHB-
HOCTB ¥ TPeOYIOT PaHHETo Ha3Ha4YeHUs OOJIee arpeCCHBHOTO
neyenusi. CornacHo aanHbM Canyrunoii C.A. u coasT. [4],
pannee BoisiBienue AL, n301upoBaHHO WM B COUETAHUH
¢ PO, ykasbiBaeT Ha BeposiTHOE ()OPMUPOBAHKE MTOITUAPTH-
KyJSPHOTO CYCTABHOTO CHHJIPOMa, Yallle MPUBOIUT K 3Ha-
YUTENILHON (DYHKIMOHAJIBHOM HEJ0CTaTOYHOCTH CYCTaBOB,
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YTO MMO3BOJISICT CUUTATh 3TOT IIOKA3aTeib AUMAarHOCTUYCCKUM
MapKepOM CEphE3HOTO 3a00ICBaHHs X TIOBOZIOM JIJIS PAHHETO
Ha3HAYEHMST aKTUBHOM TCpanuu € UCJIbI0 NPECAOTBpALLICHUA
WHBAJIAIN3AIHH,

B naHHOM McClleIOBaHMU CPaBHHUTENBHBIA aHAIU3 pac-
npezenenus reHotunos 1o Bell nomumopdusmy rena I'P
HE BBISIBUJI JIOCTOBEPHOT'O Pa3iiMuusl y MAIMEHTOB C Pa3HOM
creneHbto akTuBHOCTH PA 1o mixane DAS28, conepxannem
CPb u nokazareniem COD. Onnako, y 6onsHbIX PA ¢ G/G
TEHOTHUIIOM YCTaHOBJICHBI TIOJI0KUTEITbHBIE KOPPEIISLITOHHBIC
cBs3u Mex Iy TuTpoMm AL 1 akTHBHOCTBIO 3a00JI€BaHNS
o taboparopHbM nokazaressiM (CPb, COD), mkane DAS28
u copepxkanrieM PO, dero He BbisiBIeHO Y marueHToB ¢ C/C 1
C/G reHorunamu. 10 CBHICTEILCTBYET 00 acconmaiu G/G
rexoruna 1o Bell nomamopdusmy rena I'P ¢ mokaszarensivu
KJIMHUYECKOM U 1TabopaTtopHoit akTuBHOCTH PA.

[TonyueHHbIe HAMU PE3YJILTAThl OTHOCUTEIBHO CBSI3EH CO-
nepxxkanust ALILIT ¢ aktuBHOocThIO PA 1o mikane DAS2S,
koHueHTpanueit CPb u yposaem COD y Hocuteneir G/G
TEHOTHIIA [TO3BOJISIT YCOBEPIICHCTBOBATH TAKTUKY JICUCHUS
U IPOQMIIAKTUKY arpeccuBHOro TedeHust PA B 3aBuCcHUMO-
ctu o1 reHortumna o Bell momumopdusmy rena I'P.

BriBoabl.

1. OtcyTeTBYeT CBsI3b MEXIy reHoTumnamu mo Bell mo-
numopdusmy rena 'KC penenitopa u aktuBHOCTBIO PA 110
mkane DAS28, conepkanuem CPb u yposaem COD.

2. YcTaHOBIEHBI KOPPENSIUOHHBIC CBSI3U MEXIY CONep-
skanueM AIIIII ¢ aktuBHOCTRIO PA 1o mikane DAS2S,
koHueHTpanueit CPb u yposaem COD y Hocuteneir G/G
renoruna 1o Bell nomumopdusmy rena I'P.
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SUMMARY

ASSOCIATION OF CYCLIC CITRULLINATED PEP-
TIDE ANTIBODIES LEVEL WITH RHEUMATOID
ARTHRITISACTIVITY BASED ON GLUCOCORTI-
COID RECEPTOR GENE BCL1 POLYMORPHISM

Prystupa L., Savchenko O., Koroza S.

Sumy State University, Medical Institute, Department of
Internal Medicine, Ukraine

The ambiguity of facts on connection between glucocorti-
coid receptor gene (GR) Bcll polymorphism in rheumatoid

© GMN

arthritis (RA) and its activity as well as lack of facts on its
association with serological variants of the desease, makes
ir reasonable to investigate its connections between cyclic
citrullinated peptide antibodiss (ACCP) concentration and
clinico-laboratorial parameters of RA (DAS 28 desease
activity score, C-reactive protein concentration (CRP) and
erythrocyte sedimentation rate (ESR) level based on GR
gene Bcll polymorphism.

Study involved 161 RA patients aged over 40 as well as 96
healthy individuals. Routine examination of RA diagnos-
tics, anthropometric and molecular genetic methods were
used in the research. Statistical analysis of the results was
performed using SPSS-17 program.

It has been proved that there is no significant difference in
GR gene Bcll polymorphism distribution based on DAS 28
RA desease activity score, ACCP concentration and ESR
level. However, we have found out that G/G genotype bear-
ers have positive correlation relationship between ACCP
titre and RA activity by laboratorial parameters (CRP,
ESR),DAS 28 score and rheumatoid factor (RF) which has
not been found in C/C and C/G genotype bearing patients.
The above indicates the association of G/G genotype by
GR gene Bcll polymorphism with clinico-laboratorial
parameters of RA inflammatory activity.

In course of the study we have identified the existance of
correlation relationship between ACCP concentration and
DAS 28 score of RA activity, CRP concentration and ESR
level in individuals bearing G/G gene by GR gene Bclll
polymorphism gene. The association between GR gene
Bcll polymorphism and clinico-laboratorial parameters of
RA inflammatory activity has not been found.

Keywords: rheumatoid arthritis, cyclic citrullinated pep-
tide, inflammatory activity, glucocorticoid receptor gene
Bcll polymorphism.

PE3IOME

ACcomAnIus COOEPKAHUA AHTUTEJ K IIU-
K/IMYECKOMY HUTPYJIMHOBOMY IIEIITUAY C
IOKA3ATEJIAMU AKTUBHOCTHU PEBMATOUJI-
HOI'O APTPUTA B3ABUCHUMOCTHU OT I'EHOTH-
ITA ITO BCL1 MIOJIUMOP®U3MY I'EHA ITIOKO-
KOPTUKOCTEPOUJHOI'O PELIEIITOPA

IIpucryna JI.H., CaBuenko O.B., Kopo3a C.A.

Cymckuii 2ocyoapemeenuwiil yrusepcumem, Meduyuncrkutl
uHcmumym, kagheopa enympenHnet Meouyunsl, Ykpauna

HeomaHo3Ha4YHOCTh JaHHBIX OTHOCHUTEIBHO CBs3u Bcell
noauMop(du3Ma reHa TIIFOKOKOPTHKOCTEPOUIHOTO PEIIeTI-
topa (I'P) ¢ pazButuem peBmarouguoro aptputa (PA), ero
aKTUBHOCTBIO, & TAK)K€ MX OTCYTCTBHEM OTHOCHUTEIHHO
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ACCOIIMAIIMHU C CEPOJIOTMYECKHM BapHaHTOM 3a00JIeBaHus,
JIUKTYEeT HEOOXOIMMOCTh U3YUYCHHUS CBSI3EH KOHIIGHTpa-
LMY QaHTUTEN K HUKIMYECKOMY IIUTPYINHOBOMY HENTUIY
(ALILIT) ¢ kmMHUKO-1a00paTOPHBIMH XapaKTEPUCTUKAMHU
PA (cymmapnast mxana aktuBHoctd DAS28, conepxanune
C-peakruBHoro Oenka - CPb u ypoBeHb ckopocTH ocefa-
HUS HpUTporuToB - COD) B 3aBUCUMOCTH OT T€HOTHIIA 110
Bcll nonmumopdusmy rena I'P.

O6cnenoBan 161 6onpHOM PA crapiue 40 siet, npenmyiie-
CTBEHHO EHCKOTO I0J1a U 96 MpakTH4eCcKy 30POBBIX JIHII,
COIOCTABUMBIX I10 BO3PACTY U IIOJIy C OCHOBHOM I'PYIIIIOH.
B pabote ucronp30BaHbl OOIICTIPUHATHIC 00CICIOBAHUS
JUIsl IMarHOCTUKY U OTIPEJIeNICHUS] KITMHUKO-1a00paTopHOit
aKTHMBHOCTH PA, aHTpOIOMETpHYECKHE U MOJIEKYJSPHO-
TeHETHYECKUEe METO/bl ucciienoBanus. CTaTUCTHYECKYTO
00paboTKy MONYyYEHHBIX PE3yJIbTaTOB MPOBOAMIN C TO-
Molsio nporpammsl SPSS 17.

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
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Jloka3aHO OTCYTCTBHE JIOCTOBEPHOIO PA3Myus B pacipe-
Jenennu reHotunos 1o Bell nomumopgusmy rena I'P B 3a-
BHCUMOCTH OT CTEINCHH akTUBHOCTH PA mo mikaie DAS28,
coneprkanusi CPb u yposust COD. Y Hocureneit G/G reHo-
THIIAa YCTaHOBJICHBI ITOJIOKUTENBHBIE KOPPETSIIMOHHBIC CBSI3U
mexy Turpom AL u axtuBHOCTBIO PA 110 Ta00paTopHbIM
nokazarensim (CPb, COD), mkane DAS28 u conepxranuem
peBmarouHoro axropa (PXD), uero He BBISBICHO y Maly-
entoB ¢ C/C u C/G reHotunamu. D10 CBUACTEILCTBYET 00
accormaimu G/G renorumna no Bell nonmumopgusmy rena I'P
C TIOKa3aTeNIIMU KIIMHUYIECKOH 1 1Tab0paTOpHON aKTUBHOCTH
PA. YcTanoBeHO Hanuuue KOPPEIALMOHHOMN CBA3U MEXKITY
conepxkanneM AL n axruBHOCTBIO PA 1o mikane DAS2S,
koHuenTpauueit CPb u ypopuem COD y Hocuteneit G/G
renotuma o Bell monmumopdusmy rena I'P. Orcyreryer
accormarns reHoturnos 1o Bell nmomumopdusmy rena I'P ¢
KIMHUYECKUMH U J1TA00OPaTOPHBIMHU MOKa3aTesIsIMH BOCTIAJIN-
TeNbHOI akTUBHOCTHU PA.
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COMPARATIVE ANALYSIS OF COMBINED COURSE OF CHRONIC HEPATITIS C
AND HIV DEPENDING ON THE ROUTE OF INFECTION

Sarsekeyeva N., Kosherova B., Tabagari-Bregvadze N.

Karaganda State Medical University, Kazakhstan; D. Tvildiani Medical University, Thilisi, Georgia

The urgency of the problem of HIV infection and parenteral
forms of viral hepatitis largely stems from common epide-
miological, social and economic indices. In particular, the
growing importance of studying viral hepatitis is linked to
their wide spread, a variety of clinical forms, a significant
incidence of adverse outcomes, and large economic losses
[8,13,14].

In recent years it has become of greater meaning to investi-
gate co-infection with hepatitis C virus (HCV) and human
immunodeficiency virus (HIV) due to the high proliferation
rate of diseases caused by these viruses and adverse clinical
consequences. Given their common routes of transmis-
sion, it is a combined course of HIV and HCV infection
transmitted sexually and parenterally which is frequently
diagnosed in medical practice [4, 15-17].

At the present time society is directly facing the drug-abuse
problem, namely the increase in the number of injecting
drug users, and the number of drug users severely affected
with HIV infection and parenteral form of viral hepatitis.
According to the data of various researchers, the prevalence
of HCV infection among HIV-infected patients varies from
30 to 60%, and the figures may exceed 80% among patients
who use intravenous drugs [20,21,23].

HIV infection exacerbates the severity and progression
of liver disease associated with HCV infection. Hence,
just as HIV infection in patients with HCV, so is HCV in
patients with HIV, both pose a serious clinical problem,
fundamentally determining the course of the disease and
the mortality rate of the afflicted [2,12].

At the end of 2014 in Karaganda region the dispensary
recorded 2216 HIV-infected individuals. Simultaneously,
in this overall structure of HI V-infected patients, 1098 had
been diagnosed with hepatitis C.

Table 1 presents comparative data of the incidence of HIV
infection and viral forms of hepatitis in Karaganda region
in the last 5 years. As seen from Table 1, in the majority

of cases hepatitis C had been detected in the patients with
HIV infection.

Aim of research: to study the characteristics of chronic
hepatitis C (CHC) in HIV-infected patients, depending on
the route of infection.

Material and methods. Study design: open, non-random-
ized, prospective. An advanced research has been approved
by the ethics committee.

The study included 58 HIV-infected patients with chronic
hepatitis C who were registered in the dispensary at Kara-
ganda regional center for the prevention and control of
AIDS.

The criteria to assign to the study group accounted for the
age, above 18 years old, and verified diagnosis of HIV in-
fection and HCV. Exclusion criteria read as follows: under
18 years old or patients with non-viral etiology of liver
disease, with alcohol abuse, with the presence of cancer
and with severe mental and neurological pathology.

During investigation HIV-infected patients with chronic hepa-
titis C were divided into two groups depending on the route of
infection. Group | included 43 patients who were infected by
intravenous administration of drugs. Group Il consisted of 15
patients who were infected through sexual contact.

The diagnosis of HIV infection was verified by immune
blotting. The study applied general clinical research meth-
ods (examination of the patient’s medical history, analysis
of peripheral blood and urine tests as well as blood chem-
istry). Etiological verification of hepatitis was performed
by means of enzyme immunoassay (anti-HCV); then, poly-
merase chain reaction was used to detect RNA of hepatitis
C and to define the titer and the number of copies; finally,
the genotypes of the virus were determined.

The check of the normality of the distribution was carried
out using indicators of skewness and kurtosis. Since the

Table 1. Comparative data of HIV infection and viral hepatitis in Karaganda region

Year HIV/HCV HIV/HBV HIV/HBV+C
2010 835 47 137
2011 854 50 141
2012 536 19 60
2013 749 28 51
2014 1098 18 54
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Table 2. Possible genotypes of hepatitis C virus in patients with HIV infection depending on the route of infection

Group I, (n=43) Group II, (n=15)
Genotypes N % . %
1 12 27.9 7 46.7
2 7 16.3 3 20.0
3 21 48.8 4 26.6
1+3 3 7.0 1 6.7

Table 3. Clinical syndromes in HIV-infected patients with chronic hepatitis C depending on the route of infection

. Group I, (n=43) Group II, (n=15)
Clinical syndromes . % . %
Pain syndrome 21 47.7 6 42.9
Asthenovegetative syndrome 19 43.2 5 35.7
Dyspeptic syndrome 14 31.8 4 28.6
Jaundice syndrome 9 20.5 - -
Hepatomegalia 17 38.6 5 35.7
Splenomegaly 5 11.4 2 14.3

note — one patient had several clinical syndromes at the same time

distribution of symptoms in the two groups was normal,
Student’s t- test was employed to assess differences. Sta-
tistical processing of the results was completed with the
help of the software package Statistica 6 (StatSoft) and
to determine the arithmetic mean (M), standard error of
the arithmetic mean (m), standard deviation (SD), median
(Me), and 95% confidence interval (CI). Differences were
considered significant at p < 0.05.

Results and their discussion. High levels of HCV infection
in HIV-infected patients can be explained by a significant
prevalence of intravenous drug over a sexual infection
route. Thus, out of the total number of 58 surveyed subjects,
43 of them have been infected while injecting drugs, which
accounted for 74.1%, and 15 (25.9%) patients acquired the
infection through sexual contact (infected sexual partners
or casual sex).

Gender composition of the group featuring patients who
used drugs included 37 (86%) men and 6 (14%) women.
This fact is explained by the drug epidemic that swept
Kazakhstan in the late 90s, which led to HIV infection
by intravenous administration of psychoactive substances
in 70-80% of cases. In this regard, the dominant cause of
HIV infection and concomitant infection with hepatitis C
virus was the use of intravenous drugs. In group Il, there
were 4 (26.7%) men and 11 (73.3%) women. By gender
composition, more male than female injecting drug users
were found among the surveyed HIV-infected patients
with chronic hepatitis C. It should be noted that female
subjects had been mainly infected through heterosexual
contact, while male subjects were mostly infected through
intravenous drug use.

The average age of HIV-infected patients with chronic
hepatitis C in group I was 3340.5 years old (median 34
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years), group I1—-30+0.9 years old (median 31). An analysis
of the age structure in both groups showed that the most
numerous group included patients aged 30 to 39 years old,
i.e., young persons of working age, the share of which
amounted to 74.3%. At the same time, most patients in
Karaganda region acquired HIV infection between 1995
and 2002. Consequently, today due to the natural course
of HIV infection there is a noted upsurge in the number of
patients in this age range.

With reference to the social structure in both groups the
main share of HIV-infected patients with chronic hepatitis
C was comprised by the non-working population, namely,
37 patients accounting for 63.8%.

The distribution of HCV genotypes among HIV-infected
patients has been uneven (Table 2). In group I, genotype
1 was observed in 27.9% of patients; genotype 2 — 16.3%,
genotype 3 — 48.8%. When it comes to group II, the cor-
responding values totaled 46.7%, 20.0% and 26.6%. In
the three cases of injecting drug users 2 genotypes were
determined simultaneously: genotype 1 and genotype 3
(7.0%); in group II, in one case — 6.7%. It should be noted
that genotype 3 dominated among injecting drug users.

The study has revealed particular dependence of the
incidence of clinical syndromes of viral hepatitis in HIV-
infected patients on the route of infection. To clarify, clini-
cal examination determined that out of the total number
of HIV-infected patients with chronic hepatitis C (58) 31
(53.4%) of them experienced asymptomatic course of the
disease. In relation to injecting drug users, 21 (47.7%)
subjects suffered from recurrent pain and heaviness in
the right upper quadrant while similar complaints were
reported by 6 (42.9%) patients in group II. Nonetheless,
the most distinctive complaints were of asthenic nature
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Table 4. Biochemical parameters in HIV-infected patients with chronic hepatitis C, depending on the route of infection

Group I, (n=43) Group II, (n=15)
Indices Me 95% Me 95%
Mzm (min-max) Cl SD Mzm (min-max) Cl SD P
from from
Total
e 14.6 15.0 13.1 12.2
blLllrult/J;? 18.4+1.7 (10.2-64.0) to 11.0 13.3+0.5 (10.8-17.3) to 1.9 0.0811
Hmo 21.8 14.3
from from
Thymol 6.8 2.7 -
fest. units. 6.5+0.5 (1.1-16.3) 5.4 10 35 4.0+0.6 3.8(1.0-8.1) to 2.4 0.0133
7.6
5.4
from from
ALT, 0.19 0.24 0.14 0.11 «
umol/s-L. 0.29+0.02 (0.09-0.64) to 0.16 | 0.18+0.03 (0.03-0.39) to 0.13 0.0199
0.35 0.25
from from
AST, 0.19 0.17 0.15 0.09 *
umol/s-L 0.20+0.01 (0.04-0.35) o 0.08 | 0.14+0.02 (0.03-0.26) to 0.09 0.0187
0.22 0.19

note:* — significant differences in the compared groups (p<0.05)

(unmotivated weakness and fatigue), accounting for 43.2%
and 35.7%, respectively. Dyspeptic syndrome manifested
in injecting drug users in 31.8% of cases and in 28.6% of
cases ingroup I1. Ingroup I, asmall scleral and skin icterus
was observed in 9 (20.5%) patients. In contrast, jaundice
syndrome was absent among patients with sexually trans-
mitted virus. The proportion of injecting drug users with
hepato- and splenomegaly constituted 38.6% and 11.4%
(group II — 35.7% and 14.3%, respectively). It should be
noted that several clinical manifestations of the disease
were simultaneously noted in HIV-infected patients with
chronic hepatitis C (Table 3).

As can be seen from Table 4, the comparative analysis
of biochemical parameters in HIV-infected patients with
chronic hepatitis C depending on the route of infection
shows that the amounts of total-value bilirubin were within
normal limits and these figures in the two groups did not
differ significantly (p>0.05). In comparison, the average
values of thymol indicated wide disparities in both groups
(p<0.05).

In addition, the average values of transaminases (ALT,
AST), depending on the route of infection in patients, saw
marked differences (p<0.05). In group I, the number of
patients with minimal to moderate cytolysis equaled 22
(51.2%) while disease activity was absent in 21 (48.8%)
patients. In group Il minimum cytolysis was detected in 5
(33.3%) patients and transaminase values were within the
normal range in 10 (66.7%) patients. The average level of
ALT in group I stood at 0.29+0.02 pumol/s-L (at 95%CI
from 0.24 to 0.35), in group II — 0.18+0.03 umol/s-L (at
95%CI from 0.11 to 0.25). The average level of activity
of AST in group I corresponded to 0.20+0.01 pmol/s-L (at
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95%CI from 0.17 to 0.22), in group 11— 0.14+0.02 pmol/s-L
(at 95%CI from 0.09 to 0.19). It should be highlighted
that the minimum and moderate activity of infection was
observed in patients with clinical manifestations of the
disease. Concurrently, transaminase activity was within
normal limits or minimum in patients with asymptomatic
course of the disease.

According to different studies, the incidence of chronic
hepatitis C among people with HIV/AIDS ranges from
7% (sexual transmission) to 90% (injectable drugs) [1,
22]. The anamnestic data of this investigation adds to the
existing research that parenteral infection through injecting
drugs predominated in HIV-infected patients with chronic
hepatitis C (74.1%), followed by sexual transmission route
(25.9%).

It was also found that genotypes 3 and 1 of hepatitis C virus
were encountered more frequently in the HIV-infected pa-
tients of the study. Moreover, genotype 3 prevailed among
injecting drug users (48.8%). This fact is confirmed by
studies of several researchers [3, 5-7, 9-11, 18, 19].

The results of our study suggest that the severity of clini-
cal manifestations in HIV-infected patients with chronic
hepatitis C infection depended on the routes of infection
transmission. For example, among HIV-infected patients
with chronic hepatitis C clinical syndromes were more
common among injecting drug users while mostly asymp-
tomatic course of the disease was more typical for subjects
with sexual transmission of the infection.

Analysis of changes in blood biochemical parameters in
HIV-infected patients with chronic hepatitis C showed that
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the activity of the infectious process also depended on the
route of infection. Thus, patients with minimal to moderate
cytolysis were more common among injecting drug users
with more severe clinical manifestations (51.2%).

Conclusion
Overall, the clinical and laboratory findings support the
assertion that the characteristics of the course of chronic
hepatitis C in HIV-infected patients depends on the route
of infection.

REFERENCES

1. Andreoni M., Giacometti A., Maida |., Meraviglia P.,
Ripamonti D., Sarmati L. HIV-HCV co-infection: epide-
miology, pathogenesis and therapeutic implications. Eur
Rev Med Pharmacol Sci. 2012; 16:1473-83.

2. Balagopal A., Philp F.H., Astemborski J., Block T.M.,
Mehta A., Long R., et al. Human immunodeficiency virus-
related microbial translocation and progression of hepatitis
C. Gastroenterology 2008; 135:226-33.

3. Garbuglia A., Monachetti A., Galli C., Sabatini R., Fer-
reri M.L., Capobianchi M.R., et al. HCV core antigen and
HCV-RNAin HIV/HCV co-infected patients with different
HCV genotypes. Infect Dis 2014; 14:222.

4. Limketkai B., Mehta S.H., Sutcliffe C.G., Higgins Y.M.,
Torbenson M.S., Brinkley S.C., et al. Relationship of liver
disease stage and antiviral therapy with liver-related events
and death in adults coinfected with HIV/HCV. JAMA 2012;
308:370-78.

5.LuL.,Nakano T., He Y., Fu ., Hagedorn C.H., Robert-
son B.H. Hepatitis C virus genotype distribution in China:
predominance of closely related subtype 1b isolates and
existence of new genotype 6 variants. J] Med Virol 2005;
75:538-49.

6. Maida 1., Babudieri S., Selva C., D’Offizi G., Fenu L.,
Solinas G., et al. Liver enzyme elevation in hepatitis C virus
(HCV)-HIV-coinfected patients prior to and after initiating
HAART: role of HCV genotypes. AIDS 2006; 22:139-43.

7. Murphy D., et al. Use of sequence analysis of the NS5B
region for routine genotyping of hepatitis C virus with refer-
ence to C/E1 and 5'untranslated region sequences. Journal
of Clinical Microbiology 2007; 45:1102-12.

8. Rockstroh J., Bhagani S., Benhamou Y., Bruno R., Mauss
S., Peters L., et al. European AIDS Clinical Society (EACS)
guidelines for the clinical management and treatment of
chronic hepatitis B and C coinfection in HIV-infected
adults. HIV Med 2008; 9:82-8.

9. Salmon-Ceron D., Arvieux C., Bourliére M., Cacoub P.,
Halfon P., Lacombe K., et al. Use of first-generation HCV
protease inhibitors in patients coinfected by HIV and HCV
genotype 1. Liver Int 2014; 34:869-89.

10. Sede M., Laufer N., Ojeda D., GunA., Cahn P., Quarleri
J. Analysis of sequences of hepatitis C virus NS5A geno-
type 1 in HIV-coinfected patients with a null response to
nitazoxanide or peg-interferon plus ribavirin. Arch Virol
2013; 158:1907-15.

52

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

11. Simmonds P., Bukh J., Combet C., Deléage G., Eno-
moto N., Feinstone S., et al. Consensus proposals for a uni-
fied system of nomenclature of hepatitis C virus genotypes.
Hepatology 2005; 42:962-73.

12. Sogni P., Salmon-Céron D., Podevin P. Management of cir-
rhosis complications in HIV patients coinfected with hepatitis
B or C virus. La Presse Medicaid 2005; 20:1579-83.

13. Soriano V., Barreiro P., Nufiez M., et al. Management
of chronic hepatitis B and C in HIV-coinfected patients. J.
Antimicrob. Chemother 2006; 57:815-18.

14. Soriano V., Puoti M., Sulkowski M., Cargnel A., Benhamou
Y., Peters M., et al. Care of patients coinfected with HIV and
hepatitis C virus: 2007 updated recommendations from the
HCV-HIV International Pane. AIDS 2007; 21:1073-89.

15. Sulkowski M. Management of acute and chronic HCV
infection in persons with HIV coinfection. Hepatology
2014; 61:108-19.

16. Sulkowski M. HCV therapy in HIV-infected patients.
Liver Int 2013; 33:63-7.

17. Sulkowski M. Viral hepatitis and HIV coinfection.
Hepatology 2008; 48:353-67.

18. Tian D., Li L., Liu Y., Li H., Xu X., Li J. Different
HCV genotype distributions of HIV-infected individuals
in Henan and Guangxi, China. PLoS One 2012; 7.

19. Torti C., et al. Influence of genotype 3 hepatitis C coinfection
on liver enzyme elevation in HIV-1-positive patients after com-
mencement of a new highly active antiretroviral regimen: results
from the EPOKA-MASTER Cohort. AIDS 2006; 41:180-85.
20 .Vachon M.-L. C., Qazi N., Dieterich D.T. HCV treat-
ment challenges in patients co-infected with HIV. Future
HIV Ther 2009; 3: 87-100.

21. van der Helm J., Geskus R., Sabin C., Meyer L., Del
AmoJ., Chéne G., et al. Effect of HCV infection on cause-
specific mortality after HIV seroconversion, before and
after 1997. Gastroenterology 2013; 144:751-60.

22. \erucchi G., Calza L., Manfredi R., Chiodo F. Human
immunodeficiency virus and hepatitis C virus coinfection:
epidemiology, natural history, therapeutic options and clini-
cal management. Infection 2004; 32:33-46.

23. Wandeler G., Gsponer T., Bregenzer A., Giinthard H.F.,
Clerc O., Calmy A., et al. Hepatitis C virus infections in
the swiss HIV cohort study: a rapidly evolving epidemic.
Clin Infect Dis 2012; 55:1408-16.

SUMMARY

COMPARATIVE ANALYSIS OF COMBINED
COURSE OF CHRONIC HEPATITIS C AND HIV
DEPENDING ON THE ROUTE OF INFECTION

Sarsekeyeva N., Kosherova B., Tabagari-Bregvadze N.

Karaganda State Medical University, Kazakhstan;
D. Tvildiani Medical University, Thilisi, Georgia

At present, an infection caused by the hepatitis C virus is
common among HIV-infected patients. The rapid growth of
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drug addiction, sexual route of infection transmission, HIV
and HCV infection among young people, low efficiency
of treatment and lack of specific means of prevention
clearly means that this pathology is to be listed among the
first in the modern infectology. The aim of the study was
to investigate the characteristics of the course of chronic
hepatitis C in HIV-infected patients, depending on the
route of infection. Study design was open, non-randomized
and prospective. A total of 58 HIV-infected patients with
chronic hepatitis C registered in the dispensary at Kara-
ganda Regional Center for Prevention and Control of AIDS
were examined. The diagnosis of HIV infection was verified
by immune blotting. Etiological hepatitis verification was
performed by means of enzyme immunoassay and poly-
merase chain reaction. We present the clinical and labora-
tory results of HIV-infected patients with chronic hepatitis
C, depending on the route of infection. Patients with the
sexually transmitted infection experienced asymptomatic
course of the disease. In comparison, injecting drug users
showed greater clinical symptomatology and a moderate
level of activity of the infectious process. These clinical
and laboratory findings suggest that the characteristics of
the course of chronic hepatitis C in HIV-infected patients
depends on the route of infection.

Keywords: chronic hepatitis C, HIV infection, intravenous
drug use, sexual transmission.

PE3IOME

CPABHUTEJIBHBIN AHAJIN3 COYETAHHOI'O
TEYEHUSA XPOHUYECKOTI'O TEITATUTA C 1
BUY-UHO®EKIUHU B3ABUCUMOCTH OT ITYTEN
NHOUIUPOBAHUA

CapcexeeBa H.E., Komeposa B.H.,
Tabarapu-bpersanze H.C.

Kapaeanounckuii cocyoapcmeenviti MeOUYUHCKULL YHU-
sepcumem, Kazaxcman, Meduyunckuil ynusepcumem um.
. Teunouanu, Tounucu, I py3us

Wndexnus, Bei3Bannas Bupycom renaruta C (BI'C),
HIMPOKO pacrnpocTpaneHa cpean BUY-unbumpoBanHbIx
nanueHToB. CTpeMUTENbHBIH POCT HapKOMaHHUHU, HH(U-
UPOBAHMS ITOJIOBBIM IyTeM, 3aboneBaemoctn BUY u
BI'C monoabix sitoneit, Hu3kast 5pQEeKTHBHOCTD JIEUeOHBIX
U OTCYTCTBHE CHEUHM(UUIECKUX CPEICTB MPOMUIAKTUKI
YKa3bIBAIOT HA aKTYaJIbHOCTh MPOOJIEMBI.

Ilenbro uccnenoBaHUs SBUIOCH M3y4eHUE OCOOCH-
HOCTe#l TeueHus xpoHuueckoro rematura C y BUU-
UH(QUIMPOBAHHBIX OOJIBHBIX B 3aBUCHMOCTH OT IyTel
uH(UIUpOBaHNSI.

Ju3aiin uccienoBaHuUs: OTKPBITOE, HEPAHIOMU3HU-
poBanHoOe, mpocnekTuBHoe. Obcaenosano 58 BUY-
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MH(UIMPOBAHHBIX, OOJIBHBIX XPOHHYECKUM renaTtutom C,
KOTOpBIE COCTOSUIM Ha JucraHcepHoM ydere B Kaparan-
JIUHCKOM OOJIACTHOM LICHTPE 10 MpoduIakTuke u 6oproe
co CITN/I-om. [Inarnoz BUY-undexunn BepudurpoBan
METOJIOM MMMYHHOTO OJIOTTHHIa. DTHOJIOTHYECKYIO Be-
pudukanmio renaruta nposoauin metorom MDA u ITLP.
[TpoaHanu3upoBaHbl KIMHUKO-JIA00PaTOPHBIE PE3YIIBTAThI
BUY-uHpupoBaHHBIX, OOJIBHBIX XPOHUYECKHM Iera-
tutoM C, ¢ ydetom myteil HHGUIMpOBaHUs. Y OONBHBIX,
MH(QUIMPOBAHHBIX TOJIOBBIM ITyTEeM, 3a00JIeBaHHE IPO-
Tekano O0eccumnroMHo. Cpenu morpeduTeNell HHBEK-
[IMOHHBIX HAPKOTHKOB OTMEUAJHCh Oolee BhIpakeHHAs
KJIMHUYECKass CUMIITOMaTHKa M YMEPEHHas aKTHBHOCTh
undexmonHoro npouecca. [lonyuenHsle B pesynbrare uc-
CIIeI0BAaHMs KITMHUKO-TTa00paTOpHbIE TOKA3aTeN! BBIIBUIIN
3aBHCHUMOCTb TeUeHUs XxpoHudeckoro renaruta C y BUU-
MH(UIUPOBAHHBIX OOJNBHBIX OT MyTeil HHPUIMPOBAHMSI.
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EPIDEMIOLOGY, CLINICAL AND LABORATORY FEATURES
OF CRIMEAN-CONGO HEMORRHAGIC FEVER IN GEORGIA

Vashakidze E., Mikadze I.

Thilisi State Medical University, Department of Infectious Disease, Georgia

Crimean-Congo hemorrhagic fever (CCHF) is an acute,
highly-contagious and life-threatening disease, caused by a
Nairovirus belonging to the genus Bunyavirus of the family
Bunyaviridae, and transmitted to humans by Hyalomma
ticks or by direct contact with the blood of infected humans
or domestic animals. CCHF was probably described by a
physician in Tajikistan in 1100 AD in a patient with hemor-
rhagic manifestations. In recent times, the disease was first
recognized during an outbreak in Crimea (former USSR)
in 1944 and given the name Crimean haemorrhagic fever,
however, later it became evident that the causative agent
was identical to a virus isolated from a patient in Congo
in 1956, and the name CCHF was adopted. CCHFV has
the widest geographic range among all tick-borne viruses,
being endemic in more than 30 countries in Eurasia and
Africa[1,2,10,26,27]. CCHF activity has increased over the
past decade and new foci have emerged in several Balkan
countries, as well as in neighboring areas. In a serosurvey
conducted in Northeastern Greece after the first human case
occurred in June 2008, seroprevalence rates up to 5% were
found in well-confined areas compared with 0% found in
the same areas 20 years ago, suggesting recent introduction
of the virus. After almost three decades, CCHF re-emerged
in southwest Russia in 1999, with hundreds of cases being
reported since then. An essential factor of the CCHF re-
emergence in Russia was a rise in the number of Hyalomma
marginatum ticks. Enzootic circulation of the CCHFV was
documented in Turkey for several decades, however the
first human cases occurred in 2002; since then, Turkey has
experienced the largest ever recorded CCHF outbreak with
more than 4,400 confirmed cases, mainly from rural areas
in Northeast Anatolia. At the epicenter of this outbreak, the
seroprevalence rate was 12.8% among high-risk groups
[28, 29, 30]. Recently, 26 cases were identified in western
Turkey, indicating further spread towards the west in this
country, which is attributed to the vegetation fragmenta-
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tion in this area, as well as in Anatolia, in association with
increased awareness of this disease following the 2006
campaign. By the end of 2013, there had been more than
1500 confirmed CCHF cases in Turkey [5,12,14,25]. The
most common clinical signs of CCHF are fever, nausea,
headache, diarrhea, myalgia, petechial rash, and bleeding.
CCHF is a severe disease in humans with a fatality rate of
up to 80%, most deaths occurring 5 to 14 days after the
onset of illness [4,15,16,24].

This study was undertaken to determine the predictors of
fatality among patients with CCHF based on epidemiologi-
cal, clinical, and laboratory findings.

Material and methods. 34 consecutive patients with a
laboratory confirmed diagnosis of CCHF, whose admitted
to the Center of the Infectious diseases in 2012-14 years,
were prospectively enrolled in the study.

The diagnosis of CCHF infection was based upon typical
clinical and epidemiological findings. The diagnosis of
CCHF was confirmed by detecting Anti-CCHF IgM and
1gG antibodies and/or positive qualitative PCR test in serum
samples of patients.

All patients received intensive clinical support, including
platelets, fresh frozen plasma, and packed erythrocyte
infusions depending on their homeostatic state. All of the
patients received antiviral therapy (oral Ribavirin - 30 mg/
kg/day, per os, 200 mgx3 times a day).

We used the ANOVA test for analysis of received data. We
considered a P value of < 0.001 statistically significant.

34 patients were enrolled in this study, aged 4 to 77; 17%
- male and 17 - female. 3 of them were fatal cases. All of
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Table. Univariate analysis of laboratory findings for non-fatal
and fatal cases with Crimean-Congo hemorrhagic fever
. Non-fatal cases Mean value Fatal cases Mean value
Laboratory finding _ _ p
n=32 n=2
platelets x 10°/L 92.8x10°L 8x10°L <0.001
WBC 6.2x10°L 11x10°L <0.001
PT 11.7 sec 27 sec <0.001
aPTT 39.1 sec 55 sec <0.001
INR 1.3 2.2 <0.001
ALT 269.3 U/L 1272 U/L <0.001
AST 801.1 U/L 2087 U/L <0.001
creatine 115.8 mmol/L 243.8 mmol/L <0.001
urea 11.4 mmol/L 15.5 mmol/L <0.001

them were from Shua Kartli: Khashuri, Gori and Kaspi
districts, although most of them were from Khashuri.

Patients’ age was 4-77 years, and 61% patients were male,
39% were female. The most of them were involved in
farming/handling livestock and history of tick bite was
present in all patients.

Results and their discussion. All patients showed clini-
cal signs were fever, anorexia, myalgia, and headache.
Other prominent hemorrhagic signs including petechial
rash (60%), hematemesis (20%), epistaxis (15%), hema-
turia (5%) and gingival bleeding (10%). In fatal cases an
altered mental status, such as unconsciousness, confusion,
and somnolence, was reported. Almost all of the patients
had leukopenia, thrombocytopenia, and elevated aspartate
aminotransferase (AST), alanine aminotransferase (ALT)
and creatine phosphokinase (CPK) levels at the time of
admission.

On admission, clinical findings were similar between fa-
tal and non-fatal cases, in laboratory findings there were
significant differences. All of the patients had thrombocy-
topenia, in fatal cases this rate was 10 times lower than in
non-fatal cases [92,8x10° L vs 8,0x10° L]. Also, in fatal
cases mean prothrombin time was 2,3 times longer than
in non-fatal case [27 sec vs 11.7 sec] , mean INR was 1,6
times longer [2,2 vs 1,3], mean ALT level was 5 times
higher [1272 U/L vs 269.3 U/L] and mean AST level was
26 times higher [2087 U/L vs 801.1 U/L]. Mean creatine
level was 2,1 times higher [243.8 mmol/L vs 115.8 mmol/L]
and mean urea level was 1,3 times higher [15.5 mmol/L
vs 11.4 mmol/L].

Evaluation of the epidemiological characteristics of this
cases showed that the female to male ratio was nearly
similar. The disease is common in the rural areas of the
region, in the actively working age group and almost all
patients were farmers.

CCHF virus causes a fatal hemorrhagic syndrome, which
has results in the most severe bleeding and ecchymoses
© GMN

among the hemorrhagic fevers.Hemorrhagic manifesta-
tions include gingival bleeding and epistaxis followed by
gastrointestinal hemorrhage [3,6,17,21]. On admission, the
most frequently detected symptoms were fever, myalgia,
lack of appetite, headache, nausea/vomiting, and bleeding.
In all patients history of tick bite was present. In this study,
most of patients had bleeding symptoms, petechial rash in
60%, hematemesis in 20%, epistaxis in 15%, hematuria in
5% and gingival bleeding in 10%. Various fatality rates for
CCHEF 5-85%, have been reported in the literature, while
fatal cases were hospitalized for a mean of 3.8 days (range
5-14) before death [6,18,22,23]. In this study, a fatality rate
of 5.8% was obtained, and in fatal cases lethality developed
at early stage of diseases, 2-3 days after illness onset. An
altered mental status (such as unconsciousness, confusion,
and somnolence) has previously been reported as an indi-
cator of poor prognosis [7,8,11,13]. Treatment options for
CCHF are limited. Supportive therapy is the most essential
part of case management and includes intensive monitoring
to guide volume and administration of platelets, fresh fro-
zen plasma, and erythrocyte preparations. However, there
is different information in the literature related to treatment
with ribavirin. There is an urgent need to establish effective
treatment(s) for CCHF [9,19,20].

To conclude, from the results of our study we report that
the most important risk factors for fatality in CCHF are —
acute beginning of illness, fever, intoxication and hemor-
rhagic syndrome, thrombocytopenia, high level of ALT and
creatine. The predictors of fatality were - the existence of
somnolence, dramatically decreased thrombocytes count at
the early stage and increased level of AST [50-100 times
higher], prolonged aPTT and INR.
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SUMMARY

EPIDEMIOLOGY, CLINICAL AND LABORATORY FEATURES
OF CRIMEAN-CONGO HEMORRHAGIC FEVER IN GEORGIA

Vashakidze E., Mikadze I.

Thilisi State Medical University, Department of Infectious Disease, Georgia

Crimean-Congo hemorrhagic fever virus transmitted to
humans by Hyalomma ticks or by direct contact with
the blood of infected humans or domestic animals. The
most common clinical signs of CCHF are fever, nausea,
headache, diarrhea, myalgia, petechial rash, and bleeding.
CCHF is a severe disease in humans with a fatality rate up
to 15-85%. This study was undertaken to determine the
predictors of fatality among patients with CCHF based on
epidemiological, clinical, and laboratory findings.

34 patients were enrolled in the study, aged 4 to 77; 17 - male
and 17 female. 3 of them were fatal cases. All of them were
from Shua Kartli: Khashuri, Gori and Kaspi districts, involved
in farming/handling livestock and the history of tick bite was
present in most of patients. Evaluation of the epidemiological
characteristics of this cases showed that the female to male

ratio was nearly similar. The disease is common in the rural
areas of the region, mostly in the actively working age group
and almost all patients were farmers.

The results of our study show that the most cardinal clinical
and laboratory features of Crimean-Congo hemorrhagic
fever are - acute beginning of disease, high fever, intoxica-
tion and hemorrhagic symptoms, thrombocytopenia, high
level of aminotransferases and creatine. Predictors of fatal-
ity are: an altered mental status, in early stage of disease
dramatic decreased thrombocytes count and significantly
high level of aspartate aminotransferase, also longer the
mean prothrombin time and INR.

Keywords: Crimean-Congo hemorrhagic fever virus,
ticks, ribavirin.

PE3IOME

SIMUAEMUOIOI'NYECKHUE, KIMHNYECKUE U JIABOPATOPHBIE IIOKA3ATEJIN
TEMOPPATUUYECKOM JINXOPAJIKM KPBIM-KOHI'O B T'PY3UH

Bamakunze J.T., Muxkanze U.T.

Tounuccxuil 20¢y0apcmeennbiil MeOUYUHCKUL YHUsepcumem, denapmamenm ungexyuonnslx sabonesanut, I pysus

Bupyc remopparndeckoii mrxopanku Kpsmv-Konro (KKIJT)
nepemaercs gepe3 ykycsl Hyalomma xiermeid nim npu He-
MIOCPEJICTBEHHOM KOHTAKTE C KPOBBIO MH(DUIIMPOBAHHBIX
JIMI WM IOMAIIHUX KXHUBOTHBIX. Hambosee pacmpoctpa-
HEeHHbIMM KinHH4YeckuMu npusHakamu KKIJI asnstores
JUXOpajKa, TOIIHOTA, TOJIOBHAsA 00k, nuapes, 6016 B
MBIIIIAX, TETEXHAIbHBIC BBICHIIIAHUSA, KPOBOTCUCHHUS.
KKI'JI sBasercst TsokenbIM 3a00J€BaHUEM, TOKA3aTelb
JIETAJBHBIX UCXO0B gocturaeT 15-85%.

[IpoBeneHo mccnenoBaHne C HENbI0 OMPENeIeHUs MPOo-
THOCTHYECKHX (PAKTOPOB JICTATFHOCTH CPEIN MAINEHTOB
¢ KKI'JI, ocHOBaHHBIX Ha SIHACMHUOJOTHUCCKUX, KITMHHU-
YEeCKHX M Ta0OPaTOpHBIX HCCIIeIOBAaHMAXK. B nccnenoBanme
BKJTIOUEHBI 34 maruenTa, 17 My>kauH u 17 — )KeHIINH, BO3-
pacT KOTOPBIX BapbUpPOBA B Ipeenax ot 4 xo 77 net. Bee
TIAI[CHTHI OBLIH )KUTEIISIMU XaIlypCKOTO paiioHa, 3aHATHI
B CEJIBCKOM XO3STIICTBE pa3BeICHNEM CKOTa M OOIBITHHCTBO
MAI[EHTOB OTMEYaln yKyc Kiema. B xoze uccnenoBanus
3auKCHPOBaHO 3 CMEPTEIBHBIX CITydasl.

© GMN

Or1ieHKa MHUIEMHOIOTHYECKUX 0COOCHHOCTEH ITHX CIy-
4yaeB BbISIBUJIA OJJMHAKOBOE COOTHOIIIEHHE CPe/I OOIbHBIX
MYXXUUH M JKSHIUH, paclpocTpaHeHue 3abosieBaHus B
CENIbCKHX paiioHax, B OCHOBHOM, cpeu (hepMepoB B TPY-
JIOCTIOCOOHOM BO3pacTe.

Pe3ynbraThl NPOBEACHHOIO HCCIIEIOBAHUS BBISIBHIIH,
YTO OOJIBIIMHCTBO KapAWMHAIbHBIX KIMHHYECKHUX H
1a60paTOPHBIX 0COOCHHOCTEH KOHTO-KPBIMCKON TreMOop-
parudeckoi JINXOpaaKH - OCTPOe Hayaso 3aboJeBaHus,
BBICOKAsI TEMIIepaTypa, NHTOKCHKALUs ¥ reMopparuye-
CKHE CUMIITOMBI, TPOMOOIIMTONIEHHSL, BRICOKUIT YPOBEHb
amMuHOTpaHc(epa3 u KpeaTuHa. [IporHocTHuecKUMU
(akTOpaMH CMEPTHOCTH SBIFIOTCS M3MEHEHHOE IICH-
XHYECKOE COCTOSIHHE — COHJIMBOCTh; Ha PaHHEH CTaluu
3a00JeBaHNUS - PE3KOE MOHIKEHNE YHCIa TPOMOOIINTOB
Y 3HaYNMO BBICOKHH YPOBEHb aclapTaTaMHHOTpaHCe-
passbl, TaKKe YBEIMYCHHOE IIPOTPOMUOHOBOE BpEeMs U
INR.
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EPIDEMIOLOGY AND MOLECULAR TYPING
OF BRUCELLA STRAINS CIRCULATING IN GEORGIA

12Sjdamonidze K., **Ramishvili M., *Kalandadze 1., *Tsereteli D., **Nikolich M.P.

!National Center for Disease Control and Public Health, Thilisi; 2. Javakhishvili Tbilisi State University, Georgia;
3US Army Medical Research Project - Georgia, (USAMRU-G); “Walter Reed Army Institute of Research,
Silver Spring, Maryland, United States of America; SAgricultural University of Georgia

Brucellosis one of the most common zoonotic diseases
worldwide with more than 500,000 human cases reported
annually [9]. Members of the genus Brucella are Gram-
negative, facultative intracellular pathogens that may affect
a wide range of mammals including humans, cattle, sheep,
goats, pigs, rodents and marine mammals [10].Currently
ten species, Brucella abortus, B. melitensis, B. suis, B.
canis, B. ovis, B. neotomae, B. inopinata, B. microti, B.
ceti and B. pinnipedialis, are recognized [5]. Pathogenicity
of five Brucella species for humans has been confirmed:
B. melitensis, B. abortus, B. suis, B. canis and recently B.
maris [6].
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Brucellosis occurs worldwide, except in those countries
where bovine brucellosis (B. abortus) has been eradicated.
This is defined as the absence of any reported cases for at
least five years. The geographical distribution of brucel-
losis is constantly changing, with new foci emerging or
re-emerging. The epidemiology of human brucellosis has
drastically changed over the past few years because of vari-
ous sanitary, socioeconomic, and political reasons, together
with increased international travel. New foci of human
brucellosis have emerged, particularly in central Asia [2],
while the situation in certain countries of the Middle East
is rapidly worsening [7,11].
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The first case of Brucellosis in Georgia was reported in
1921 by N. Makhviladze. The first Brucella culture in
Georgia was isolated in 1923. The first endemic focus in
Georgia was found in the Kakheti region 30 years of the
twentieth century. Over a 70 year span during the 20"
century the incidence (per 100 000 population) of brucel-
losis in Georgia was relatively low with a maximum of
1.92 in 1979. During the next period until 1995 there were
significant increases (lows in 1981 and 1994 of 2.89; a
maximum in 1991 0f4.43). In 1995-2000 cases of human
brucellosis were reduced (0.63 in 1995). From 2001 the
incidence of brucellosis increased again. In 1991-2004,
96.68% registered cases of brucellosis were from east
Georgia; 3.32% of cases were from the west part of Georgia.
In these mentioned years brucellosis cases were mostly in
males (about 80% of cases) [1].

The diagnosis of brucellosis is usually performed by a
combination of methods such as serological (agglutination
and ELISA), bacteriological and molecular methods.

Modern genetic characterization of Brucella using mo-
lecular DNA technology has been developed. Several
PCR-based assays have been proposed, from the rapid
recognition of genus to differential identification of spe-
cies and strains.

The Brucella AMOS PCR assay was developed at the Na-
tional Animal Disease Center to identify and differentiate B.
abortus, B. melitensis, B. ovis, and B. suis bacteria (AMOS
is an acronym for the Brucella species identified) [3,4].

The goal of our study was to study epidemiology of bru-
cellosis and type Brucella strains that are circulating in
Georgia.

Materials and methods. A total of 86 Brucella isolates
were obtained from blood samples of human volunteers
suspected to have brucellosis and from milk or blood
samples of domestic ruminants. Information about patients
infected with brucellosis were collected in the Electronic
Integrated Disease Surveillance System.

DNA extraction.The DNA was extracted according to com-
mercial protocol (DNeasy Blood & Tissue Kit, Qiagen) and
used as a source of DNA in PCR assays.

Real Time PCR assay. Isolates from human blood and ru-
minant milk or blood were identified by a bacteriological
algorithm and confirmed by Real-Time PCR (Brucella T1,
Idaho Technology).This kit is specially adapted for ampli-
fication in glass capillaries using the R.A.P.I.D. instrument
and hybridization probes.A fragment of DNA from each
organism is amplified using specific primers. The amplicon
is detected by fluorescence using a specific pair of Hybrid-
ization Probes. The Hybridization Probes consist of two
different short oligonucleotides that hybridize to an internal
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sequence of the amplified fragment during the annealing
phase of the cycle. One probe is labeled at the 5’-end with
LC-Red 640, and to avoid extension ismodified at the 3°-
end by phosphorylation. The second probe is labeled at
the 3’-end with fluorescein. Only after hybridization to the
template DNA do the two probes come in close proximity,
resulting in fluorescence resonance energy transfer (FRET)
between the two fluorophores. The fluorescence emitted
by the LC-Red 640 dye is measured in the R.A.P.I.D. and
Light Cycler instrument in channel 2. The fluorescent sig-
nal from the unknown sample is compared to the signals
from the positive and negative control samples. (BioThreat
Screening Kit, Idaho Technology Inc).

AMOS PCR assay. After real-time PCR confirmation,we
applied one of the first PCR assays to differentiate among
Brucella species so-called Abortus—Melitensis—Ovis—Suis
(AMOS) PCR, developed by Bricker and Halling in 1994.
This PCR uses a reverse primer targeting the Brucella—
specifc insertion element 1IS711, and four different forward
primers each specific for a given speciesas estimated by
testing representative isolates. Species are differentiated
on the basis of different PCR fragment sizes.

Amplifications were performed under the following condi-
tions: an initial denaturation step - 94°C, 2 min was fol-
lowed by 35 cycles of: 94°C for 30 sec, 55.5°C for 30 sec,
72°C for 2 min, and a final hold at4°C. PCR results were
visualized by electrophoresis using a 1.2% agarose gel.

SNP primer extension assay. The SNP determination as-
say was developed using the CEQ SNP primer extension
kit (part no. 390280; Beckman Coulter) and a Beckman
Coulter CEQ8800 genetic analyzer. A SNP-primer exten-
sion premix was prepared by mixing 210 ml each of 104
buffer, ddUTP, ddGTP, ddCTP, and ddATP and 105 ml of
polymerase. The optimized multiplex assay was carried out
as follows. The protocol uses 0.4 ml of each of the three
PCR products diluted 1:2 or 1:5 in water (glk, omp25, and
trpE) and 1 ml of SNP interrogation primer at 0.5 to 2.0
MM, giving a final concentration of 0.5 to 2 pmol per reac-
tion. Primer concentrations used varied depending on the
efficiency of each primer and were selected following pre-
liminary work. A master mix consisting of 2 ml SNP-primer
extension premix, 1 Ml of primer mix (0.5 MM trp290R,
0.9 MM omp151F, 1.2 MM glk196R, 1.0 MM glk427R, 1.0
MM omp239F, 2.0 MM glk255R) was prepared and made
up to 8.8 ml with deionized water. This was added to the
1.2 ml of diluted PCR products (0.4 m1 Y 3) to give a final
volume of 10 ml. The extension reaction was carried out
using the following thermal cycling conditions: an initial
denaturation step at 96°C for 1 min was followed by 28
cycles of 96°C for 20 s, 64°C for 10 s, and 72°C for 30
s. Following thermal cycling, the extended product was
treated with shrimp alkaline phosphatase (SAP) to remove
unincorporated dideoxynucleoside triphosphates. In a sepa-
rate tube, 1.5 U SAP (in 1.5 ml) and 2 ml deionized water
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were mixed with 1.5 ml of the primer extension reaction
mix. This mix was then incubated at 37°C for 60 min, fol-
lowed by 80°C for 15 min in a thermocycler.

SNP detection on the CEQ8800 genetic analyzer.In order to
detect extended products on the CEQ8800 genetic analyzer,
an aliquot of the cleaned reaction mixture was diluted 1:10
in deionized water. A 0.5-ml aliquot of this dilution was
added to 39 ml of Beckman SLS (formamide) and 0.1 ml
of CEQ DNA Size Standard Kit 80 in Beckman 96-well
plates. The mixes were covered with a drop of mineral oil
and immediately processed using the Beckman standard
run method SNP-1 (denaturation at 90°C; injection time,
30 s; injection voltage, 2 kV; run temperature, 50°C; run
current, 6.0 kV; run time, 16 min). SNP locus tags were
defined on the basis of the midpoint of migration vari-
ability seen during optimization, and SNPs were called
automatically using default SNP analysis parameters in
the Beckman software [8].

Results and their discussion 851 cases of brucellosis
were registered in Georgia in 2009-2013.The maximum
number of cases were reported in 2010 (199 cases), and
the minimum in 2013 (134 cases).
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Fig. 1. The five-year dynamics of incidence of brucellosis,
2009-2013

Most cases of brucellosis were found in Eastern Georgia
(91.3% of cases), versus 8.7% in the west part of Georgia.

Compared with the previous year the incidence of brucel-
losis was significantly increased in western Georgia and
was increased again by 58.2% in 1976-1990.

The average of annual incidence of brucellosis is high
in Kakheti (average annual incidence 23.63 per 100,000
population).That is followed by Kvemo Kartli (7.47) and
Mtskheta-Mtianeti (6.62).

Men are mainly infected with brucellosis (81.0%). The
age group with the highest number of cases of brucellosis
is 30-59 years ( 48.5%).Brucellosis is rarely found among
children(0-4 years - 2.0%, 5-14years — 8.0%; Fig. 2).

An important portion of brucellosis cases were linked to

professional activity: 33% of cases were farmers and 27.0%
were shepherds (Fig. 3).
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Fig. 2. Cases of brucellosis according to age group, 2009-
2013
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Fig. 3. Brucellosis case distribution among professional
groups,2009-2013

Reported source of infection for 68% of cases was contact
with infected animals, 20% wasconsumption of milk and
dairy products, 5% wasconsumption unpasteurized milk
and dairy products and 7% was unknown (Fig. 4).

® Contact with mnfected anmnals

B Consuption of milk and dairy
products

« Consumption unpastennzed
milk: and dawy products

B Unknown

Fig. 4.Brucellosis distribution by source of infection

This information was based on serotyping as no molecular
methods were applied until 2008. In the current study, mo-
lecular methods were applied for the first time in Georgia
by using AMOS PCR for identification of Brucella species
circulating in Georgia.

DNAs were extracted from Brucella isolates and were
identified and confirmed as Brucella ssp. by Defense Threat
Reduction Agency, (DTRA) recommended algorithm and
real time PCR (Brucella T1, Idaho Technologies, Inc.). All
86 isolates (48 human, 38 animals) were typed by AMOS
PCR that is capable of differentiating four species of Bru-
cella: B. melitensis, B. abortus, B. ovis, and B. suis. AMOS
PCR results supported the biochemical test results for 53
B. melitensis and 4 B. abortus strains, but 29 suspected B.
abortus human and animal isolates were not amplified by
AMOS PCR.

In order to identify type of Brucella isolates non-amplifiable
by AMOS PCR and/or confirm AMOS speciation data, SNP
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typing was performed on 29 Brucella isolates that failed
to amplify in AMOS PCR. All 29 isolates were typed as
B. abortus, as previously suspected.

Conclusions. In 2009-2013 years prevalence of brucellosis
is still high. Currently there are more cases of brucellosis in
the west part of Georgia than during the1991-2005 period
(incidence increased for 2.62 times).

As in previous years brucellosis is mainly spread in males,
because men are mostly engaged in sheep and cattle care.

) W B. abortus
© el B. melitensis
E 1
s 50 4
B.Q : . 4 B. melitensis

L o /' B.abortus

AMOS PCR NP

Fig. 5. Comparison of AMOS PCR and SNP Typing re-
sults

According Fig. 5, SNP typing resolved the difficulties
caused by limitations of AMOS PCR to recognize all bio-
vars of B. abortus. Thus the limitations of AMOS PCR in
recognizing B. abortus biovars were resolved in Georgia by
applying Single Nucleotide Polymorphism (SNP) assays.
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SUMMARY

EPIDEMIOLOGY AND MOLECULAR TYPING
OF BRUCELLA STRAINS CIRCULATING IN
GEORGIA

2Sjdamonidze K., **Ramishvili M., 'Kalandadze 1.,
Tsereteli D., **Nikolich M.P.

!National Center for Disease Control and Public Health,
Thilisi; 21. Javakhishvili Thilisi State University, Georgia;
3US Army Medical Research Project - Georgia, (USAM-
RU-G); “Walter Reed Army Institute of Research, Silver
Spring, Maryland, United States of America; SAgricul-
tural University of Georgia

In2009-2013, 851 cases of brucellosis were registered in Geor-
gia. Most cases of brucellosis were found in eastern Georgia
(91.3% of cases). Mainly men were infected with brucellosis
(81.0%).The age group with the most frequent cases of brucel-
losis is 30-59 years (48.5%). Brucellosis is rarely found among
children(0-4 years - 2.0%, 5-14 years — 8.0%). Brucellosis
cases were linked to professional activity; mainly by farmers
(33.0% of those infected) and shepherds (27.0%).

Biotyping Brucella by microbiological methods alone has
limitations, so molecular typing was implemented in this
study to confirm species. Isolates from human blood and
ruminant milk or blood were identified by a bacteriological
algorithm and confirmed by real-time PCR (Brucella T1,
Idaho Technology). Species identity was confirmed using
the AMOS conventional PCR assay, which differentiates
four human pathogenic species but cannot recognize certain
biovars within them. This gap was addressed by using more
universal species-specific Single Nucleotide Polymorphism
(SNP) assays. Real-time PCR was used to confirm 86
Brucella strains (48 human, 38 animal isolates) obtained
2009-2011. AMOS PCR supported the biochemical test
results for 53 B. melitensis and four B. abortus strains, but
not for 29 suspected B. abortus human and animal isolates.
SNP typing of all 86 isolates supported the AMOS PCR
results but also confirmed the species of the 29 strains not
amplified by AMOS PCR.
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In 2009-2013 years the prevalence of brucellosis was
still high. Nowadays cases of brucellosis are higher in
the western part of Georgia than in the 1991-2005 period
by a factor of 2.62. Brucellosis continues to be mainly an
infection in males, because men are mostly engaged in
sheep and cattle care.

Combined AMOS PCR and SNP typing in this study pro-
vided the first genetic confirmation that both B. abortus
and B. melitensis are actively circulating in humans and
animals in Georgia.

Keywords: B. abortus, B. melitensis, AMOS PCR, SNP.
PE3IOME

SIMMUJAEMHUOJOI'USA BPYIEJJVIE3A U MOJIE-
KYJIIAPHOE TUIIMPOBAHUE HITAMMOB BPY-
HEJJI, IUPKYJIMPYIOIIUX B I'PY3UU

L2Cupamonngze K.M., *Pamumsuau M.H.,
Kanmanpansze U.JL., ‘Meperenn J.TI., **Huxoauya M.II.

Hayuonanonoiii yenmp xonmpons 3abonesanuil u oouye-
cmeennozo 300poews, Tounucu; *Tounucckuil zocydap-
cmeennwlil ynugepcumem um. M. Jcasaxuweunu, Ipy-
sus, *Meouyunckuii Hayuno-ucciedoeamensbCckuti npoexm
Apmuu CIIA-T py3us; *Hccredosamenvekutl uncmuniym
apmuu CLIA um. Yonmepa Puoa, Cunsep-Cnpune, wimam
Mbopuneno, CILIA; SAepapnuiii ynusepcumem I pysuu

B I'py3umn 3a 2009-2013 T 3apeructpuposas 851 cirydaii opy-
Lieniesa, mpeumyIiecTBeHHo, B Boctounoit [pysun (91,3%).
bpyuennes, B OCHOBHOM, BCTPEUAECTCSl CPEAN MYKUUH
(81,0%). 3aboneBacMOCTh XapaKTEPU3yeTCsl BHICOKUMH 10~
KazaressiMu B BozpacTHoM rpymme 30-59 net (48,5% ); cpenu
netelt Betpeuaercs peaxo (0-4 et - 2,0%, 5-14 ner - 8,0%).
3aboneBaHne, B OCHOBHOM, CBSI3aHO C TPO(eCCHOHABHOI
JIeSTEIBHOCTBIO; cpeii OONBHBIX Opylesie3oM (Gepmepbl
coctaBisitoT 48,5%, mactyxu - 27,0%.

Mukpobuosorudeckue MeToAbl AuddepeHnnanuu
OpyLesul UMEIOT CBOM OTPaHUYCHUS, IIOATOMY JJIs TIOA-
TBEPXKACHUS BUIOB OpYILIEIT HCTIOTb30BAHO MOJIEKYISP-
HOE TUNUpOBaHUE. BakTepHONIOrHuecKUMHU METOJaMH
M30JIMPOBAHBI IITAMMBI OpPYLIEIT U3 KPOBH YeJOBEKa M
KPOBM WJIM MOJIOKA XBayHbIX. Pe3ynbraTsl MOATBEPIK-
JIEHbI MOJUMEPA3HOM LIEMHON peaknueil B pealbHOM
Bpemenn (IIL[P) /Brucella T1, IdahoTechnology/.
BuoBasi MACHTUYHOCTH TOATBEPIXKACHA MOCPEICTBOM
AMOS TIIP ananu3za, KOTOPBIM pazinyaeT YeThIpe ma-
TOTCHHBIX JIJIs YeJoBeKka Buaa opyuesn (B. abortus, B.
melitensis, B. ovis, u B. suis), ogHako He MOXET B HUX
pacmo3HaTh onpeneneHHble OuoBapsl. s pemeHus
JIAHHOW MTPOOJIEeMBI HCIIOJIB30BaH YHUBEPCAIbHBIH BHUJI-
crenuUUecKuil aHaIu3 NoJUMOpP(HU3Ma OJMHOUYHBIX
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HykiaeotunoB (SNP). III[P B peanbHOM BpeMeHHU HC-
MOJIb30BaH ISl MOATBEpKIeHus 86 mrTammoB Brucella
(48 - oT uenoBeka, 38 — OT KUBOTHBIX), KOTOPbIC OBIITU
nzonupoBansl B 2009-2011 rr. AMOS IIIP nontsep-
JUJ pe3yibTaThl OMOXMMHUYECKHUX HCCIIET0BaHUN 53
mramMmoB B. melitensis u 4 B. Abortus; 29 mrammos ¢
nomo3pernem Ha B. abortus, BeiieieHHBIX OT YeTOBEKa U
JKUBOTHBIX, HE IIOJITBEPIKACHBI. AHAIN3 MOTUMOpPHU3Ma
OJIMHOYHBIX HYKJICOTHIOB BCEX 86 IITaMMOB OpyIIeIT
noaTBepAm kak pesyasrarsl AMOS-IILIP, Tak u Bun0-
BYIO IIPHHAJICKHOCTH 29 MITAMMOB OpYIIEIII, KOTOPhIS
He Obu TUNHpoBaHbl ocpegacteoMm AMOS-ITLP.

B 2009-2013 rr. moka3zaTenu pacrpoCcTpaHeHHOCTH Opy-
uesuiesa B [ py3uun BecbMa Boicokue. Ha ceroans uucino
ciayuaeB Opymeiniesa B 3anaaHoi ['py3uu Bellie, 4eM B
1991-2005 rr. (cpenHeroqoBoi nmokasatens B 2,62 pasa
6onbure). bpynemnes no-npexHemMy pacnpocTpaHeH,
MPEUMYIECTBEHHO, CPEIN MY KUHMH, ITOCKOILKY YXOA0M
3a OBIlaMHU U KPYIIHBIM pOratbiM CKOTOM, B OCHOBHOM,
3aHATHI MYKXUYUHBI.

B I'py3un Bnepssie ¢ ucnonb3oBanneM AMOS-TILP u ana-
7132 NOIMMOp(hU3Ma OIMHOYHBIX HYKJICOTHOB F'eHeTHYe-
CKH U3y4eHBI iTaMMbl Opytier B.abortus u B. melitensis,
UPKYJIUPYIOMINX Ha TEPPUTOPHH CTPAHBI.
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COMPETENCE IN TOPIC OF PSORIASIS AMONG NURSES
IN HEALTHCARE INSTITUTIONS

IPetraskiene R., 2Valiukeviciene S., 'Blazeviciené A., *Macijauskiene J.

ILithuanian University of Health Sciences, Medical Academy, Faculty of Nursing, Department of Nursing and Care;
2Faculty of Medicine, Department of Skin and Venereal Diseases;
3Faculty of Nursing, Department of Geriatrics, Kaunas, Lithuania

The development of public health and the control of the risk
factors of chronic diseases attract much attention because
health education is equally important for healthy popula-
tion, for people with health problems, and for patients with
chronic diseases alike [39,26]. Nowadays, nurses play the
leading role in organizing health education.

The characteristic feature of nurses’ activity is that it requires
almost continuous adaptation to the changing professional
environment — workload, communication and cooperation
between team members, nursing of patients with acute or
chronic diseases, promotion of healthy lifestyle, and engaging
in everyday nursing activities. The professional competence
of a nurse consists of knowledge, abilities, and skills acquired
during studies and through continuous improvement of the

© GMN

professional qualification with respect to the progress of the
science and practice of nursing. This is the only way for the
nurses to keep up with new technological developments in the
nursing science and to be able to apply them [12]. All of this is
defined in the principles of nursing ethics as well as in various
documents regulating the nursing activity [27,32-34].

Patient education is an integral part of everyday nursing
and care, but patients have insufficient knowledge about
nursing, treatment, and prevention; moreover, they receive
insufficient information about their disease both during
inpatient treatment and when being discharged [5].

Nurses working in primary and secondary healthcare units
face patients with various diseases, and therefore they
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should be fully familiar with the peculiarities of the nursing
of dermatological patients.

Nurses play the leading role in the delivery of care to
patients with dermatological diseases [6,7,29]. Nurse’s
follow-up clinics have become increasingly popular dur-
ing the recent years [15]. Psoriasis is one of the leading
chronic inflammatory skin diseases that affects 2-3% of
the population and can cause significant impairment of the
quality of life, absenteeism in the workplace, and significant
psychological distress in patients. In total, psoriasis affects
about 125 million of the world’s population [2].

Dermatology nurses play an important role in improving
these patients’ quality of life through support, counsel, edu-
cation, and meeting their medical and emotional needs [9].
Nurses will encounter people with psoriasis in their work
and everyday lives [36]. Their impact on service delivery
within dermatology may be crucial in relation to chronic
diseases, where coordination of education and treatment is
an important factor in disease management [15].

Nurses use a wide range of knowledge - both theoretical
and practical - in their work, and therefore identifying what
nursing knowledge is should be central to practice. Nursing
knowledge is the means by which the whole purpose of
caring for patients is achieved because it underpins what
we actually do [18].

Anurse has to be able to apply the acquired knowledge in
nursing of patients with psoriasis, to identify such patients’
needs with respect to their health problems, to teach them a
healthy lifestyle, and to stimulate their physical activity.

The development of the science of nursing involves an
increasing number of studies analyzing nurses’ knowledge
and their attitude to patient education [10,13,16,17,24],
yet there has been no research on the knowledge of nurses
working in non-dermatological institutions.

The aim of this study was to assess the competence in
psoriasis treatment among nurses working in non-derma-
tological institutions and the factors associated with it. To
our knowledge, this is the first cross-sectional study on
this topic.

Material and methods. The study was conducted be-
tween August - October, 2012 in Kaunas city (with the
population 342,768). The study was performed with the
approval of Kaunas Regional Biomedical Research Eth-
ics Committee. In total, 15 primary and 15 secondary
health care institutions were randomly selected from 41
non-dermatological primary and 55 secondary health
care units in Kaunas city. All nurses of the selected units
were invited to participate in the study. The response
rate was 92%.
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To evaluate the nurses’ knowledge, a self-administered
questionnaire was provided to the participants of the study;
the questionnaire consisted of 15 questions about signs of
psoriasis, its etiology, heredity, skin care, nutrition, and
treatment. Based on the responses, the nurses’ level of
knowledge was evaluated in points (10 — excellent, 9-8 —
good, 7-6 — satisfactory, and 5-4 — poor).

To evaluate the nurses’ opinion about the education of
patients with psoriasis, their participation in this process,
and the evaluation of their knowledge about psoriasis, an
anonymous bipartite questionnaire was designed by the
researchers. The first part - “General Data” - evaluated the
respondents’ socio-demographic characteristics, the sources
of the acquired knowledge on the care for psoriasis patients,
the willingness to expand this knowledge, and the nurses’
opinion about providing the required information to these
patients. The second part — “Evaluation of the Nurses’
Knowledge about Psoriasis” - contained a test consisting
of 15 questions that evaluated the nurses’ knowledge about
psoriasis and its characteristic signs, contagiousness, and
heredity, hygiene to be observed while being affected by
this disease, and the effect of nutrition and medications
on the course of the disease. Each question (questions
1-15) was followed by three response options, only one of
which was correct. The responses of each respondent were
evaluated using a ten-point system (10 points — excellent,
9 — very good, 8 — good, 7 — sufficient, 6 — satisfactory,
5 — poor, and 1-4 points — very poor).

The statistical analysis was performed using SPSS 19.0
for Windows. Pearson’s chi-squared test (x?) was applied
for the analysis of categorical variables. The knowledge
levels were divided into satisfactory (8-10 points) and non-
satisfactory (less than 7 points) ones. Logistic regression
analysis was performed for the evaluation of the satisfactory
(8-10 points) and non-satisfactory knowledge levels (less
than 7 points) in relation with the associated factors.

Results and their discussion. The study included 505
nurses (503 females and 2 males) working in primary and
secondary healthcare units together with family physicians
(n=279) and internal medicine specialists (n=226). The
nurses’ work experience ranged between 1 to 48 years
(mean work experience was 23.2+11.4 years, median — 24
years). The respondents’ age ranged from 22 to 70 years
(mean age - 45.34+10.5 years). More than one-half of the
nurses (54.7%) reported seeing patients with psoriasis less
than once a month, 24.2% of nurses have not seen such pa-
tients at all, 13.9% of the nurses saw patients with psoriasis
once a month, and 7.3% - at least once a week (Table 1). The
nurses’ level of knowledge about psoriasis ranged from 4 to
10 points, median — 7 points. The comparison of the nurses’
knowledge by age groups or by work experience showed
that over one-half of the nurses demonstrated satisfactory
or poor knowledge about psoriasis (p>0.05) (Table 2).
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Table 1. The main characteristics of the study participants (n=505)
Characteristics Number (n) | Percentage (%)
Education level
\ocational and higher non-university 436 86.3
Higher university 69 13.7
Workplace
Primary healthcare level 279 55.2
Secondary healthcare level 226 44.8
Work experience
<10 years 72 14.2
10-25 years 217 43
>25 years 216 42.8
Age
<35 years 76 15
35-55 years 330 65.3
>55 years 99 19.7
Seeing patients with psoriasis

Daily 18 3.6

At least once a week 19 3.8

Once a month 70 13.8

Less than once a month 276 54.7

Did not see at all 122 24.1

Table 2. The relationship of the knowledge about psoriasis with age, education level
and work experience of the nurses (n=505)

Characteristics Excellent Good Satisfactory Poor o*
n (%) n (%) n (%) n (%)
Age
<35 years 4 (5.3) 29 (38.1) 37 (48.7) 6(7.9)
35-55 years 7(2.1) 134 (40.6) 156 (47.3) 33 (10.0) 0.371
>55 2(2.0) 31 (31.3) 52 (52.5) 14 (14.2)
Education level
Vocational and higher-non
universit)? 10 (2.3) 160(36.7) 219 (50.2) 47 (10.8) 0.132
Higher university 3(4.3) 34 (49.3) 36 (37.7) 6 (8.7)
Workplace
Primary healthcare level 6(2.2) 112 (40.1) 125 (44.8) 36 (12.9) 0.105
Secondary healthcare level 7(3.1) 82 (36.3) 120 (53.1) 17 (7.5) '
Work experience
<10 years 3(4.2) 23 (31.9) 38 (52.8) 8 (11.1)
10-25 years 7(3.2) 87 (40.1) 102 (47.0) 21(9.7) 0.701
>25 years 3(1.4) 84 (38.9) 105 (48.6) 24 (11.1)
Seeing patients with psoriasis
At least once a week 1(2.7) 23 (62.2) 13 (35.1) 0(0)
Once a month 3(4.3) 32 (45.7) 28 (40.0) 7 (10.0) 0.014
Less than once a month 7(2.5) 96 (34.6) 141 (51.3) 32 (11.6) '
Did not see at all 2 (1.6) 143 (35.3) 63 (51.6) 14 (11.5)

n, number of participants, p, significance level; * p<0.05

Nurses who during their work saw psoriasis patients less sis (62.9%), compared to those who saw such patients once
than once a month or did not see them at all more frequently a month (50%) or at least once a week (35.1%) (p=0.014)
demonstrated satisfactory or poor knowledge about psoria- (Table 2).
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Table 3. The knowledge level about psoriasis by the education level and frequency
of contact with psoriasis patients

non-university

Feature | B | OR | p | n
Education level
Higher university 0.67 1.95 0.012 436
Vocational and higher 10 69

Seeing patients with psoriasis

At least once a week 1.19 3.27 0.003 37
Once a month 0.61 1.85 0.045 70
Less than once a month 0.03 1.03 0.887 276
Did not see at all 1.0 122

n, number of participants, B, regression coefficient, p, significance level;
OR, odds ratio; the percentage of correct prediction is 61.6%

Table 4. Sources of nurses’ knowledge about psoriasis patients (n=505)

Sources of nurses’ knowledge Frequency (n) Percentage (%)
Non-university studies 271 53,7
University studies 29 5,7
Practical work 41 8,1
Scientific literature, medical publications 66 13,1
Conferences and seminars 10 2
Refresher courses 7 1,4
Other sources 81 16

The level of satisfactory knowledge was significantly
higher among nurses with higher university education
(OR=1.95) than in respondents with non-university educa-
tion, and among nurses who during their work saw psoriasis
patients at least once a week (OR=3.27) or once a month
(OR=1.85) in comparison with the respondents who during
their work saw psoriasis patients less than once a month
or did not see them at all (Table 3). Over one-half of the
nurses acquired knowledge about psoriasis during their
studies. A relatively small part of the nurses acquired this
knowledge during their practical work (8.1%), conferences
and seminars (2%), or continuous professional education
courses (1.4%) (Table 4). Also, 1.8% of the nurses acquired
knowledge about psoriasis from their family members who
had this condition.

Many (77.4%) respondents expressed a wish to obtain ad-
ditional knowledge about psoriasis. One-third of the nurses
preferred to acquire knowledge about psoriasis only during
conferences or seminars, about 10 % of the nurses — from
medical articles or during continuous education courses,
and 3.9% - via telemedicine. One-fourth of the nurses
stated that they would use various sources and methods
for obtaining knowledge about psoriasis.

When asked about what information psoriasis patients
need, one-third (33.9%) of the nurses had no clear opinion.
Other nurses (17.8%) stated that such patients need com-
prehensive information, while 13.9% of the nurses stated
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that psoriasis patients mostly need information about skin
care and hygiene. When asked about the best knowledge
transfer method, 12.1% of the respondents said that lectures
would be such method. Also, 14.3%, 36.6%, and 38.6% of
the respondents indicated that information about psoriasis
to patients with this condition should be provided by a
nurse, physician, or the nurse together with the physician,
respectively.

The majority (80.0%) of the nurses stated that psoriasis
patients need continuous explanations about their condi-
tion, whereas 13.3% of the respondents thought that it was
not necessary.

Research findings have shown that patient education orga-
nized by nurses improves the patients’ quality of life [21].
For this reason, nurses” knowledge about the disease and
their participation in patient education programs are im-
portant factors in the improvement of patients’ healthcare.
Continuous professional development is required because
knowledge about nursing is changing all the time [18]. For
this reason, nurses who participated in our study improved
their knowledge about psoriasis through conferences, semi-
nars, refresher courses, or by reading medical literature.

To ensure good dermatology care, nurses have to maintain a
high level of knowledge, which should be continuously up-
dated [32]. According to N. H. Cox et al., nurses frequently
participate in the treatment of dermatology patients, but
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despite this, 72% of nurses participating in the treatment
of psoriasis do not know how to treat desquamating skin
of the scalp [7].

Nurses who work with psoriasis patients on an everyday
basis have invaluable knowledge resources [20,36]. Dur-
ing our study, we aimed at investigating the factors that
determined the level of the nurses’ knowledge. The evalu-
ation of the results showed that satisfactory or poor level
of knowledge was not associated with age, work place (a
primary healthcare institution or a specialized unit), or
work experience. Our study showed that nurses who had
more frequent contacts with psoriasis patients had better
knowledge about this condition than those who met such
patients rarely. Nurses with higher education level also
demonstrated better knowledge about psoriasis.

Nurses working with various patients should have suf-
ficient knowledge and skills to educate those patients and
to prepare them for social life. Studies provide variable
evaluations of nurses’ knowledge. According to the studies
performed in Lithuania, the nurses’ theoretical knowledge
about alleviation of tumor-related pain was evaluated by
5 points on a 10-point scale, while after three years, the
evaluation score in the same study was already 7-8 points
[16]; the nurses’ knowledge about care of patients with a
stoma was 7.09 points on a 10-point scale [17]. According
to foreign literature, the nurses’ knowledge about post-
operative pain was evaluated by 69.3% [13], the knowledge
of pediatric nurses about pain — by 38.2% [10], and the
knowledge about heart failure — by 71% [24].

Our study showed that nurses with non-dermatological
specialization quite frequently met psoriasis patients, but
had moderate knowledge about this condition. The major-
ity of the nurses wanted to gain more knowledge about
the condition. In contrast, dermatology nurses were well
prepared for providing of medical assistance and practical
recommendations (even by phone) to patients with various
skin pathologies [35, 9]. However, despite this, the major-
ity of dermatology nurses indicated that they still lacked
knowledge about skin diseases — especially psoriasis [6,30].
The comparison of non-dermatology nurses’ knowledge
about psoriasis cannot be performed due to the absence of
studies in this field.

Research data [25,28,31] have shown that patient educa-
tion is frequently delegated to the nurses — who perform
an important role in patients’ treatment. In this study, the
nurses demonstrated a self-critical approach. Over one-half
of the respondents thought that the physician —or the physi-
cian together with the nurse — should participate in patient
education. Patient education is important in the empower-
ment of patients, so that they can be involved in making
medical decisions, and bring about improvements in their
health status [22]. Over the last decade, various studies
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have been initiated in Lithuania on patient education and
information. The issues that are most frequently analyzed
are those on patient education in cases of various diseases,
and on information provided to patients by physicians —
not nurses [14,23]. Scientific literature allocates sufficient
attention to patient training. In Western Europe and in the
US, the importance of patient training has been discussed
for several decades [37]. Numerous articles have analyzed
problems associated with the education of patients with
chronic diseases such as epilepsy [4], diabetes mellitus
[11], or psoriasis [1,3,38].

In general, non-dermatology nurses have frequent contacts
with psoriasis patients, and yet they have only moderate
knowledge about this condition. Stigmatization is the
main difficult experience for patients with psoriasis. Due
to their aesthetic aspect, skin diseases frequently cause
social rejection, which negatively affects personal and
social life. Visible skin changes may cause fear, repulsion,
or intolerance, as other people may be afraid of contracting
the disease [19]. This article analyzed nurses’ knowledge
and their attitude to patient education, and showed that
the majority of the nurses supported patient education and
wanted to improve their knowledge on psoriasis even when
working in non-dermatology units because they rather fre-
quently had contacts with psoriasis patients in their work.
This highlights the importance of a nurse as an educator
because knowledge acquired in practical work and in the
nurses’ efforts to help psoriasis patients should focus not
only on the improvement of nursing and treatment of such
patients, but also on increasing the society’s awareness that
psoriasis is not a contagious disease.

The majority of the nurses thought that patients need con-
tinuous explanation about the disease. This highlights the
importance of nurses’ participation in the development of
patients’ knowledge; on the other hand, the patients should
have the possibility to receive full information about their
disease and its treatment, as patients who are better in-
formed about their disease would be more compliant and
would better understand clinical decisions. For this reason,
it is important that education and training programs for
nurses allocate sufficient time for the nursing and treatment
of dermatology patients.

The study was conducted only in one of the large cities
where nurses have good access to postgraduate education.
Further studies should aim at evaluating nurses’ knowledge
about the treatment of psoriasis and assistance to psoriasis
patients in smaller cities as well.

Conclusion. The nurses’ level of knowledge depended on
their education level and the frequency of contacts with
psoriasis patients. Nurses working in non-dermatological
healthcare institutions had insufficient knowledge about
psoriasis, and expressed willingness to learn more. This
study suggests that nurses play an important role in patient
care by adding support and education as part of the initial
consultation process.

67



Conflict of interest statement: The authors have no con-
flict of interest to declare.

REFERENCES

1. Balato N, Megna M, Di Costanzo L, Balato A, Ayala
F. Educational and motivational support service: a pilot
study for mobile-phone-based interventions in patients with
psoriasis. Br J Dermatol 2013; 168(1):201-205.

2. Balica S, Bernier C, Mazereeuw-Hautier J, Chiaverini C,
Bulai-Livideanu C, Lahfa M, Kalampokas A, Beylot-Barry
M, Goujon-Henry C, Sid Mohand D, Misery L, Stalder JF,
Paul C. Guide for therapeutic education program in psoria-
sis. Ann Dermatol Venereol 2011; 138(4):337-353.

3. Bostoen J, Bracke S, De Keyser S, Lambert J. An edu-
cational programme for patients with psoriasis and atopic
dermatitis: a prospective randomized controlled trial. Br J
Dermatol 2012; 167(5):1025-1031.

4. Burneo JG. An evaluation of the quality of epilepsy
education on the Canadian World Wide Web. Epilepsy
Behav 2006; 8(1):299-302.

5. Cameron C. Patient compliance; recognition of factors
involved and suggestions for promoting compliance with
therapeutic regimens. J Adv Nurs 1996; 24:244-250.

6. Courtenay M, Carey N. Nurse-led care in dermatology:
a review of literature. Br J Dermatol 2006; 154(1):1-6.

7. Cox NH, Bowman J. An evaluation of educational re-
quirements for community nurses treating dermatological
patients. Clin Exp Dermatol 2000; 25(1): 12-15.

8. Cox NH, Walton Y. Prescribing for out-patients by
nursing staff in a dermatology department. Br J Dermatol
1998; 139(1):77-80.

9. Daus L. Give them a hand: patients with hand and foot
psoriasis require special attention. Dermatol Nurs 2008;
20(4):291-293.

10. EKim A, Ocakc1 AF. Knowledge and attitudes regard-
ing pain management of pediatric nurses in Turkey. Pain
Manag Nurs 2013; 14(4):262-267.

11. Ellis SE, Speroff T, Dittus RS, Brown A, Pichert JW,
Elasy TA. Diabetes patient education: a meta-analysis
and meta-regression. Patient Educ Couns 2004; 52(1):97-
105.

12. Emanuel EJ, Emanuel LL. Four models of the physician-
patient relationship. JAMA 1992; 267(16):2221-2226.
13. Francis L, Fitzpatrick JJ. Postoperative pain: nurses’
knowledge and patients’ experiences. Pain Manag Nurs
2013; 14(4):351-357.

14. Giedrikaite R, Miseviciene I, Jakusovaite I. The evalu-
ation of information provided to patients about the disease
and its course in hospitals. Medicina (Kaunas) 2007;
43(8):664-670.

15. Gradwell C, Thomas KS, English JS, Williams HC.
A randomized controlled trial of nurse follow-up: do they
help patients and do they free up consultants’ time? Br J
Dermatol 2002; 147(3):513-517.

16. Gudaityte J. Assessment of nurses knowledge change
about oncology pain control, master thesis; Kaunas Uni-

68

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

versity of medicine, Faculty of nursery, Department of
Nursing and Care. — Kaunas, 2009; 1-68.

17. Gulbiniene J, Girdauskiene J. The knowledge and
attitudes of nurses about care of ostomy patients. Health
Sciences 2006; 4:292-299.

18. Hall A. Defining nursing knowledge. Nursing Times
2005; 101:48, 34-37.

19. Hrehoréw E, Salomon J, Matusiak L, Reich A, Szepi-
etowski JC. Patients with psoriasis feel stigmatized. Acta
Derm Venereol 2012; 92(1):67-72.

20. Kirkevold M. Toward a practice theory of caring for
patients with chronic skin disease. Sch Ing Nurs Pract
1993; 7(1):37-52.

21. Kyngas H. Patient education: perspective of adolescents
with a chronic disease. J Clin Nurs 2003; 12(5):744-751.
22. Leung YY, Tam LS, Lee KW, Leung MH, Kun EW,
Li EK. Involvement, satisfaction and unmet health care
needs in patients with psoriatic arthritis. Rheumatology
2009; 48:53-56.

23. Liubarskiene ZV, Juodryte I, Jacobsen R. What kind of
information do family physicians provide to their patients
about possible side effects of contraceptive pills. Medicina
(Kaunas) 2006; 42(4):340-345.

24. Mahramus TL, Penoyer DA, Sole ML, Wilson D,
Chamberlain L, Warrington W. Clinical nurse specialist
assessment of nurses’ knowledge of heart failure. Clin
Nurse Spec 2013; 27(4):198-204.

25. Marcum J, Ridenour M, Shaff G, Hammons M, Taylor
M. A study of professional nurses’ perceptions of patient
education. J Contin Educ Nurs 2002; 33(3):112-118.

26. Milasauskiene Z, Zagurskiene D. Nurses’ activity in
patients’ health education. Health Sciences 2003; 6:24.
27. Nursing’s agenda for the future: A call to the nation.
American Nurses Association, 2002. Retrieved the World
Wide Web: http://ana.nursingworld.org/MainMenuCat-
egories/HealthcareandPoli-cylssues/HealthSystemReform/
What-ANA-is-Doing/AgendafortheFuture.aspx

28. Rasmussen GS, Maindal HT, Lomborg K. Self-man-
agement in daily life with psoriasis: an integrative review
of patient needs for structured education. Nurs Res Pract
2012;2012:890860.

29. Riddoch C. The benefits of switching to nurse-led
management of patients with psoriasis. Prof Nurse 2005;
20 (5):38-40.

30. Smoker AL. The role of the practice nurse in the care
of people with skin conditions. Br J Dermatol Nursing
1999; 3(2):5-7.

31. Tham SN, Tay YK. A questionnaire-based survey of pa-
tients’ knowledge of psoriasis at the National Skin Centre.
Ann Acad Med Singapore 1995; 24(3):415-420.

32. The Code of Ethics for Nurses (2006). International
Council of Nurses. Retrieved the World Wide Web: http://
www.icn.ch/

33. The Code of Ethics for Nurses. American Nurses Asso-
ciation, 2001. Retrieved the World Wide Web: http://www.
nursingworld.org/MainMenuCategories/EthicsStandards/
CodeofEthicsforNurses/Code-of-Ethics.pdf



GEORGIAN MEDICAL NEWS
No 10 (247) 2015

34. The standard of Lithuanian medicine MS 28:2011. Gen-
eral practice nurse. Rights, competence and responsibility.
Vilnius: Lithuanian Ministry of Health; 2011.

35. van Onselen J. Dermatology care: the next role for pri-
mary care nurses. Community Nurse 1998; 4(8):28-30.
36. Venables J. Knowledge needed to educate patients about
psoriasis. Nurs Times 1994; 90 (23):32-35.

37. Visser A, Deccache A, Bensing J. Patient education
in Europe: united differences. Patient Educ Couns 2001,
44(1):1-5.

38. Wahl AK, Moum T, Robinson HS, Langeland E, Larsen
MH, Krogstad AL. Psoriasis Patients’ Knowledge about
the Disease and Treatments. Dermatol Res Pract 2013;
2013:921737.

39. Zagurskiene D, Miseviciene 1. The comparision of
patients’ and nurses’ attitudes to health education and
nurses’participation in this process. Medicina (Kaunas)
2008; 44 (11):885-894.

SUMMARY

COMPETENCE IN TOPIC OF PSORIASIS AMONG
NURSES IN HEALTHCARE INSTITUTIONS

1Petraskiene R., ?Valiukeviciene S., 'Blazeviciené A.,
*Macijauskiene J.

ILithuanian University of Health Sciences, Medical Acade-
my, Faculty of Nursing, Department of Nursing and Care;
2Faculty of Medicine, Department of Skin and Venereal
Diseases; *Faculty of Nursing, Department of Geriatrics,
Kaunas, Lithuania

Nurses in their everyday work meet patients with various
diseases (including chronic skin diseases), and play an
important role in improving patients’ quality of life. Nurses
working in dermatology clinics frequently play leading
roles in the care of patients with skin disorders. The aim of
the study was to investigate the knowledge about the psoria-
sis among nurses working in non-dermatological healthcare
institutions. A cross-sectional study in randomly selected 16
healthcare institutions of Kaunas city was conducted. The
study included 505 nurses. A questionnaire to assess the
knowledge was developed, containing 15 questions about
signs of psoriasis. Based on the responses, the nurses’ level
of knowledge was evaluated in points. The respondents’
age was 45.34+10.52 years, and the mean duration of their
work experience was 23.2+11.42 years.

Conclusion: the nurses’ level of knowledge depended on
their education level and the frequency of contacts with
psoriasis patients. Nurses working in non-dermatological
healthcare institutions had insufficient knowledge about
psoriasis, and expressed willingness to learn more.

Keywords: nurses, knowledge, psoriasis, patients’ educa-
tion.
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PE3IOME

3HAHUMSA O ICOPUA3E CPEAU MEJCECTEP ME-
JAMUHCKAX JJEYEBHBIX YUYPEXKJIEHUAN

Tlerpamkene P.IO., 2Banxokssuuene C.P.,
'baaxsisuuene A.M., *Manusyckene 10.b.

Ylumosckuii ynueepcumem meduyumnsl u 300po8os, Meou-
YUHCKAs akademus, (haxyivmem yxood, kageopa yxooa u
onexu; *MeOuyUHCKUll axyromem, Kagheopa KOMCHLIX U
senepueckux sabonesanuil; axyibmem yxooa, kageopa
eepuampuu, Kaynac, Jlumsa

Llenpro uccienoBanus sSBUJIACh OLEHKA YPOBHS 3HAHUU
MeJIcecTep HEAEPMATOIOTHIECKUX MEANIIMHCKUX YIPEK-
JleHull o ncopuase. [IpoBe1eHO MOMEHTaIbHOE UCCIENO0-
BaHME B 16 MEANIIMHCKUX yUpekIeHUAX Topona Kaynaca.
B uccrenosanmu npussaan ydactie 505 mencecrep, Ko-
TOpBIE 3aMIOTHMIN COCTABICHHYIO aBTOPAMH aHKETY U3 15
BOTIPOCOB. 3HAHUS MeAcecTep OBUTH OIICHEHBI B Oaiiax.
CpenHuii BO3pacT pecroHAeHTOB cocTaBml 45,34+10,52
JIeT, CpeaHnit cTax paboTel — 23,2+11,42 ner.

Ha ocHOBaHMH pe3yJIbTaTOB IIPOBEAECHHOTO HCCIIEIOBAHUS
ClIeyeT 3aKJIIOYHUTh, YTO YPOBEHb 3HAHUH MencecTep 3a-
BHCHT OT CTEIICHH UX 00pa30BaHUs M 9YaCTOTHI OOpaIIeHU
K HAM NaLeHTOB, CTPaJaolInX Icopua3oM. MeacecTpsl
HEAEPMaTOJIOINYeCKUX MEIHLIMHCKIX YIPEKICHUH BIae-
10T HEJOCTaTOYHBIMU 3HAHHUSAMH O IIcOpHase. Pe3ynabTarsl
UCCIICIOBaHUS YKA3bIBAIOT Ha HEOOXOAMMOCTD Yryiryoite-
HHS 3HaHHI MeJicecep o IcopHuase.
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CBETOBASA U JIEKTPOHHASI MUKPOCKOIIUA KJIETOYHBIX 3JIEMEHTOB
B CTATOLIUCTAX HABEMHOM JIETOYHOM YJIMTKA HELIX LUCORUM

Toprunapnze IU., Bykus P./l., Takrakumsuau A./l., Kanrangapumsuiau 3.J1.,
TlenamBuan H.I., {aputamBuaun M.T., Magxarananse H.b.

Tounucckuii eocyoapcmeennvitl yrusepcumem um. U. [ocagaxuwesunu,
Gakyremem mounvlx u ecmecmeennvix nayk, Tounucu, I pysus

OpraH paBHOBECHSI MOJUTFOCKOB — CTAaTOLIUCT SIBJIAETCS aHa-
JIOTOM aKyCTHKO-BECTHOYISIPHOI CHCTEMBbI TTO3BOHOYHBIX
YKUBOTHBIX. ¥ Ha3eMHBIX JIETOUHBIX YJIUTOK SIUTEIHATbHAS
BBICTHJIKA ITOJIOCTHU CTATOIMCTa 00pa3oBaHa IByMs TUTIAMH
KJIETOK - HEOOJIBIIIOE KOJTMUECTBO KPYITHBIX, CHA0)KEHHBIX
KUHOLMIIUSIMA 9YBCTBUTENIBHBIX KJIETOK M 3HAUUTEIBHO
OoJee MeNKUe ¥ OTHOCHTENbHO MHOTOUHCIICHHbIE OTIOPHBIE
WJIN BCTABOYHBIE KJIETKH, MTOKPBITHIE MUKPOBOPCHHKAMHU.
ITonocTs cTaronucTa 3amojHEHa BSA3KOH XKHIKOCTBIO —
craronumdoii u crarokoHusiMu [1].

B mocnenHue rofpl OMH U3 BUJOB HA3€MHBIX JIETOYHBIX
yiautok (Helix lucorum) Obul MCHONB30BaH B KauecTBe
00beKTa Uil U3yueHHsl BIUSHHUS HEBECOMOCTH Ha rpa-
BUYYBCTBUTEIIbHbIE 00pa3oBaHus crarouucra [2-5,7].
Mexny TeM, UMEOLUECs Ha CErOJHAIIHUNA JeHb JKC-
MepUMEHTAJIbHBIC IJAHHBIE 110 CTPYKTYPHON OpraHu3aium
CTATOIMCTA Y HA3€MHBIX JIETOYHBIX YIIUTOK HE MTO3BOJISIOT
CYMTB O TOYHOM YHCIIe, MOP(OIOTHUECKHX MapameTpax 1
BHYTPEHHEH CTPYKType 4yBCTBUTEIBHBIX KJIETOK, MECTO-
HaXOXKJACHUH KaXKJIOH U3 HUX B CTAaTOIMCTE, a TAKKE 00 UX
B3aUMOOTHOILIEHHUSX C OTIOPHBIMH KJIETKAMHU.

Llemblo Hccnen0BaHus SIBUIIOCH H3ydeHHe Mopdororuyec-
KHX MapaMeTpOB U BHYTPEHHEH CTPYKTYpbl KJIETOYHBIX
9JIEMEHTOB (1yBCTBUTEIBHBIX U OMOPHBIX KJIETOK) CTATO-
mycra HazeMHoit nerouHoi ynutku Helix lucorum u mx
Tororpaduy B CTaTOLUCTE.
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MatepuaJ U MeTOAbl. DKCIIEPUMEHTHI ITPOBOAUIN Ha
32 mononeix (2,0£0,08 1) u 66 B3pocnsix (13,0+0,04 r)
oco0six Helix lucorum (var. taurica Kryn.). B3apocabimu
SBJISIIOTCS YIIUTKH, Y KOTOPBIX Kpasi PAKOBUHBI Y YCThs HE-
CKOJIBKO OTOTHYTHI Ha3aJ1, 00pa3yst HEOOJIbIIIOE YTONIICHHE,
HaszbIBaeMoe ry0oii. B TakoMm cocTosiHMM pakoBHUHA TepsieT
crocoOHOCTh K pocTy [10]. Teno yauTku M3BIEKamu U3
PaKOBHUHBI, TYTOBHILE C TOPCATBHON CTOPOHBI pacceKain
BJIOJIb CPEJJHEH JINHUM, OOHAKEHHBINA MPU 3TOM TaHIIHO-
HapHBII IIOAVIOTOYHBII KOMIUIEKC BMECTE CO CTaTOLIUCTaMU
BBIpE3aJIM U (pUKCUpoBaiu B xuakocT Kapuya mi6o B 2%
pacTBOpe IIII0TapajbIeT A ¢ MOCIeAyIoNeH TopHKcaIy-
eit B 1% pactBope geTbipexokucu ocMus. Ilocie nerunpa-
TaIMU Nperapar 3aK/I0ualiy B IEpBOM cliydae B apaduH,
BO BTOPOM — B CMECh 3TI0HA ¢ apanguToM. OpoHTaIbHEIE,
CaruTTaNbHbIE ¥ TAHTCHIUAIIbHBIC NapadHOBBIC CEpUIi-
HbIE€ CPE3bl TOJMIIMHON 5-7 MKM OKpAalllMBajIy JKEJIE3HbIM
reMaTOKCUIMHOM 110 [ 'eiiieHraiiny, )KeJe3HbIM FeMaTOKCHU-
JIMHOM C JIOKpackoi kpe3uiBroneroM (Moxudukanus 1.C.
MenucanBuin) U METUIOBBIM 3€JIEHBIM-ITHPOHUHOM IO
Bpaiie. YnsrpaToHkue cpe3bl CTaTOLUCTOB, 3aKIFOUEHHBIX
B CMOJTY, UCIIOJIb30BANIHU ISl TPAHCMUCCHOHHOM 3JI€KTPOH-
Hoi mukpockonuu (Hitachi H-300, Hitachi, SImonust), a
OKpaIlICHHBIE TOJYUIUHOBBIM CHHHM CPE3Bl TOJIIHUHOM
1,5 Mxm - 1 cBetoBoit Mukpockonuu («MIKMED-2y,
JIOMO, Poccusi). B yactu ompITOB CTaTOIUCTHI TIOCIIE
(uKcayy B IIyTapajiblIeruie U YeThIPEXOKHCH OCMUS U
00E3BOKMBAHUS BHICYIIUBAIIH IIPH KPUTUYECKOI TOYKE B
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Cpezie aMuiIaleTara i yIIeKUCIOTL, IOCIIe Yero BCKPBIBAIIHY,
HAIBUISIN 30JI0TOM B YCTaHOBKE HOHHOTO HaITbIIICHUS U pa3-
MEIIAJIY Ha IPEAMETHbIE CTOJIMKH CKAHUPYIOILETO IEKTPOH-
Horo Mukpockona («CamScany, BenmkoOpuranus).

Pesyabrarsl u nx odcyxaenue. Crarouuctst H. Lucorum
—napHble 00pa3oBaBHUsI cepudeckoil (OpPMBbI, pacIoo-
JKEHHBIE Ha JI0pCONIaTepaIbHON MMOBEPXHOCTH TIeAaIbHBIX
TaHIIMEB TOANIOTOYHOTO TaHTJIIMOHAPHOTO KOMILIEKCa.
B HatuBHOM cocTosiHMM Y MoJozbix ocobeit H. lucorum
BHEIIHHUH AMaMETpP MPaBOro CTATOLHCTA COCTABISIET
172,24£2,2 mxmM, neBoro - 171,3+£2,2 MM, BHYTpEeHHUN
JIMaMeTp B 000MX CTATOLMCTAX COCTABISIET OKOJIO 160 MKM,
JUTS| B3POCIIBIX )KUBOTHBIX BCE 9TH TIOKA3aTEIN COCTABIISIOT
coorBeTcTBEHHO 198+0,2 MM, 197+0,6 MxMm u 180 MKM.

PeKOHCprKHI/IH craTogucTa ¢ IOMOIIBIO CepPIfIHLIX Cp€30B
TO3BOJIMJIa YCTAaHOBUTH HA €TI0 BHyTpeHHeﬁ TOBEPXHOCTH
13 YYBCTBUTCJIBHBIX, 4 TAKKE PACIIOJTIOKCHHBIX MCKIY
HUMHU HECKOJIBKO ICCATKOB OIMMOPHBIX KJIICTOK. )1.]15[ y)]O6CTBa

H3I0KeHus Bce 13 YYBCTBUTECJIbHBIX KJIETOK IPOHYMEpPOBa-
HbI IO MEPEC UX MOABJICHUA HA q)pOHTaJILHI)IX cpe3ax.

Yyecmeumenvhule kiemkuy. OHA 9yBCTBUTEIbHAS KJIET-
Ka 3aHMMaeT INepenHui Kpail crarorucra. Kpas xierku
CHJIBHO M3PE3aHbl U CO3[al0T MHOXKECTBO MOCTEIEHHO
MCTOHYAIOMIMXCS K nepudeprun nUTOMmIa3MaTHYeCKUX
OTPOCTKOB, NMPHUAAIONIMX €Il XapaKTepHYIO 3Be314aTylo
(hopmy. [Tpumepno 2/3 oOrieit MHBI ATON KIETKH, BKITIO-
yas ee IUTOIIa3MaTH4YeCKUe OTPOCTKH, PACTIOIO0KEHO
Ha JIaTepaJIbHOM CTOPOHE CTATOLMCTA, OCTAJbHAs 4acTh
- Ha €ro MeIMaJILHON CTOPOHE, TOr/a KakK 1o mHUpHHe 2/3
KJIETKM HaXOJIUTCs Ha JOPCaNIbHOM, a 1/3 Ha BEeHTpaJIbHOM
noBepxHocTu crarouucra. OcranpHble 12 Ki1eTok obpa-
3y10T 3 mosica M0 BHYTPEHHEMY HEpPHUMETPY CTaTOIHCTa
— MepeAHnH, CpeHUIl WM 3KBaTOPHAIBHBIN, U 3aJHUIL.
B xaxxnom mosice — no 4 kieTku. B nepeanem mosice Ha
BEHTPAJIbHOW MOBEPXHOCTH CTATOLMCTA JIATEPaIbHO
pacrmonoxkeHa kiaeTka Ne2, a MequanbHO - kieTka Ne3.
Ha nopcanbpHO MOBEpXHOCTH CTAaTOLMCTAa MeIualbHas

Knetka 6

Zap 270 260 |V

Puc. 1. Tonoepaghus uyscmeumenvuvix kiemok 6 cmamoyucme H. lucorum.
1. Buo cmamoyucma cnepeou. Il. Benmpanvhas nosepxHocms cmamoyucma.
11I. Jlopcanvras nosepxnocmos cmamoyucma. 1V. Buo cmamoyucma czaou. Komnvromepnas epaghuxa
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CTOpOHa 3aH:ATa KJIeTKoil Ned, marepabHas - KIeTKon Ne5.
B skBaTopranbHOM M0sICE PACTIONIOKEHBI CaMbIE KPYITHbIE
KJIETKH: BEHTpaJIbHO KJeTKa Ne6 u mopcaibHO KieTKa
Ne9 a Mexxry HUMM MeauanbHO KiieTka Ne7 1 JaTtepanbHO
Ne8. PacrmonojkeHHe KJIETOK B SKBaTOpPHAIbHOM IOsiCE
TaKoBO, 4TO KiIeTKU Ne6 1 Ne9, paBHO kak 1 KjaeTku Ne7
u Ne8 mpeacraBisitor co00i 3epKalbHOE OTpaKeHUE
JIpyT Apyra. B 3agHeM mosice ctaTonucTa Ha BEHTPAJIb-
HON MOBEPXHOCTH JIaTepajibHO HAXOAUTCA KieTka No
10, menunanbHo Kjetka Nell. PagoM ¢ mocneaHedt Ha
JIOpCaIbHOM MOBEPXHOCTH CTATOIMCTA MEIHAIBbHO
pacnonoxkena kietrka Nel2, narepanbHo - kinetka Nel3.
3a/iHU# TOJIOC CTATOIMCTA CBOOO/ICH OT YyBCTBHUTEIb-
HBIX KJIETOK. 3/1€Ch CXOMATCS epudepruiecKre y4acTKH
YyBCTBUTEIbHBIX KIETOK 3aJiHero nosica (puc. 1). B o1-
JIUYHE OT 3B€314aTOM KJIETKHU BCE OCTaNbHbIC 12 KIETOK
HMECIOT MPEUMYIIECTBEHHO MOJHUTOHAIbHBIE (OPMBI
U CBOMM JUTMHHUKOM DPAacIOJOXKEHbI BO (DpOHTaIbHOMN
TIJIOCKOCTH. IIJ'II/IHa 1 mMpruHa YyBCTBUTECJIBHBIX KJICTOK B
CTaTOIMCTAaX B3POCIBIX YIUTOK Ha 1-10 MKM mpeBbImaeT
aHAJOTUYHBIE TTOKa3aTeIn y MOJIOABIX 0cobeit. BricoTa
KJIETOK B UX LEHTPAJIbHOM yTOJILICHHON YaCTH y YIUTOK

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

o0enx Tpynn NpakTHYECKU OJMHAKOBAs, MOCTEHEHHO
yMeHbIIasch K nepudepun (radnuua 1,2).

SInpa uyBCTBUTENBHBIX KJIETOK, KaK ITPABUIIO, PACIIONOMKE-
HBI B LIEHTPaJILHOM YacTH, Onmke K 0a3zabHOM MoBepx-
HOCTH KJIeToK. B 3Be3nuaroii kieTke u B kiieTkax Ne 12 u
Nel3 onu okxpyrible, a B ocTanbHbIX 10 KIeTKax oBajJbHBIE.
Y MONOJBIX YAUTOK TUAMETP OKPYIIIBIX sIJIEp COCTABIISET, B
cpenteMm, 18 Mkm. Sapa oBanbHO# GOpMBI ¢ OONBIINM JHa-
MeTpoM —18,8 MKM 1 MasIbIM — 14 MKM. Y B3pOCIIBIX YIUTOK
9TH 3HAYEHHSI HECKOJIBKO OOJIBIIIE: Y OKPYIIIBIX, B CPEITHEM,
18,8, a y oBanbHbIX 21 u 15 MKM cooTBeTCTBEHHO. ToI-
HIMHA SJIep Y YIUTOK 00eUX BO3PACTHBIX TPy IPUMEPHO
ofrHaKoBas — 5-6 MkM. CBeTI00KpalleHHast KaproIulazMa
COJIEPXKHUT MEIIKUE M KPYITHBIE XPOMAaTHHOBBIE TIILIOKH, B
OCHOBHOM, Ha mepudepun siapa. B supax skcueHTpuy-
HO PAcHoJIOKEHBI 2-3 ONTUYECKU IMJIOTHBIX SAPBIIIKA C
XOPOILIO O4YepueHHBIMU KOHTypaMu. Ilo 2 sapeimika co-
JIeprKar siipa OBaJbHOW (GOPMBI U 10 3 SApBIIIKA — siApa
OKpYIIIOH (POPMBI. SIIPBILIKH XapaKTePH3YIOTCSsl BBICOKOM
koHneHTpanueit PHK, uto nposiBiseTcs B MX MHTEHCUBHOM
OKpAIIMBaHUH TUPOHUHOM B KPACHBIN IIBET.

Tabruya 1. Mopghomempuueckue XapakmepucmuKy 4wy6CmeuUmenIbHbix KI1emox 6 CIamoyucme 63pOCiblx
(6epxHue 3Hauenus) u Monoovix (HudxcHue 3uauenus) H. Lucorum

Pa3meps! Kki1€TOK, B MKM
30HBI cTaTOIHCTA NoeNe kireTok
Juanna HIupuna Bobicora
Hepentii nomoc kpait e . 77.0+0,7 552416 10,001
KpaifHast TOUKa 4ero-auoo ’ b
rpamma cTaTomCcTa 74,0+0,7 51,0+0,7 10,0+0,1
2 81,0£1,6 66,0+1,20 8,5+0,3
81,0£1,0 63,0£1,20 8,0+£0,2
3 99,0+1,1 70,8+2,0 10,4+0,4
epemii Tosc 91,0+1,1 73,0+1,4 10,0+0,3
ped A 78,00,7 66,6=1,6 8,040,2
76,0+0,5 63,0+0,4 8,0+£0,2
5 79,0+0,5 66,2+1,6 8,0+0,3
78,0+0,5 63,0+0.,4 8,0+0,2
6 112,0+1,1 87,5+£2,7 10,0+0,3
101,0+1,2 85,0+1,0 9,0+0,2
7 98,0+0,8 80,9422 10,3+0.,4
DKBaTOPHUATBLHBIH 90,0+0,7 75,0+0,8 9,0+0,2
osIC 8 98,0+0,8 80,9+1,6 10,2+0,4
91,0+0,8 75,0+0,8 9,0+0,2
9 108,0+1,4 87,5+£2,2 9,0+0,25
103,0+1,5 86,0+1,4 9,0+0,2
10 79,0+0,8 66,0+1.0 10,0+0,1
73,0£1.0 60,0+£0,8 10,0+0,3
1 80,0+0,9 67,1+£2.0 10,0+0,1
. 78,0£1.0 66,0+0,5 10,0+0,3
3agHuii mosic
12 75,0+0,6 59,9£1,6 10,0+0,1
71,0+0,3 63,0+0,5 10,0+0,3
13 76,0+1,3 59,9+1,6 10,0+0,2
71,0+0,6 63,0+0,5 10,0+0,1

npumeuarue: M — cpeownsas apugpmemuyeckas, m — CmaHOapmuas owmubKka cpeoHetl
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Tabnuya 2. Tonoepadus uyscmeumenvbuvix Kiemox
Ha enympennetl nogepxnocmu cmamoyucma H. lucorum

NeNe
IETOK JliMHa KJaeTok (B rpagycax) [IIupuHa KJIeTOK (B rpagycax)
1 0°-45° 0°-27°
0°-30° 0°-12°

183°-257° 13°-61°

3 270°-360° 16°-66°

4 13°-84° 29°-76°

5 98°-170.9° 30°-77°

6 231°-315° 64°-131°
326°-360° o o

7 0°- 41° 68°-126

8 145°-220° 72°-130°

9 52°-134° 75°-137°

10 190°-265° 123°-166°

11 280°-358° 125°-173°

12 14°-87° 128°-171°

13 101°-171° 131°-178°

npuMeyaHue: mo4Kka Omcuema cOOmeemcmeayem nepeceierHuio Hynesoblx Mepuouana u napaiieiu.
3a nynesoii mepuouan ycio6HO NPUHAM OMPE30K Pa30eTUMenbHON UHUL, Oenauell CMamoyucm Ha 0OPCalbHYIO
U BeHMPANbLHYIO NOBEPXHOCIU. 30 HYLEBYI0 NAPAILENb NPUHAMA MOYKA, COOMEEMCMEYIOUAs nepeoHemy NOTIOC).
Mecmononoscenue Kiemox no OuHe onpeoeisiemcs OMmHOCUMeNbHO Hylnegomy mepuouary om 0° 0o 360°,
no wupuHe — omHocumenvHo Hynesou napaineau om 0° 0o 180° no éenmpanvHoii
U 00pPCaANbHOU NOBEPXHOCMAM CIMAMOYUCTNA

¥

Puc. 2. 4 — meduanvnas, b - namepanvhas uyecmeumevHvie KAemKi SK8AMOPUATLHOL0 NOACA CIMAMOYUCTA
H. Lucorum. B — kpynnuie saxyonu (A), éaxyonu, seicmpoentvle 6 uoe yenouxu (b); Ck — cmamoxonuii,
bm — bazanvnan membpana; Co — coeounumensvras obonouxa. Ilonymoukuii cpes.

Oxpacka monyuounoswvim cunum. ¥s.: 06. 90, ok. 7
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XapakTepHOil 0COOCHHOCTHIO UYyBCTBUTEIIBHBIX KJIETOK
SIBIISIETCS HAJIMYME B LMTOILIA3ME Bakyojeil. Mexay tem
UX YHCIIO, pa3Mephbl, PaclpeiesIeHHE B PA3IIMYHBIX KIIETKaxX
CYILIECTBEHHO pa3HsTCs APYT OT Apyra. B 3Be3muaroil kieTke,
B €€ [ICHTPAJILHOW YaCTU COICPIKUTCS OOJIBIIIOE YHCIIO TUD-
(y3HO pacCesHHBIX MEJIKUX BaKyoOJIeH JUaMeTpOM 2-3 MKM.
B knetkax Ne 2 u Ne 3 Bakyomnu pacripe/ienieHbl B IIUTOILIa3Me
HEPaBHOMEPHO: YYACTKH I[UTOILIA3MbI, OOTaThic BAKYOJISIMU
JIAMETPOM 2-7 MKM, IEPEMEKAIOTCSI C yIaCTKaMH, OSTHBIMU
BakyossiMu. [IpumepHO Takast yke KapThHa HaONromaeTcs B
kietkax Ne 4 u Ne 5, Ho ¢ Toit pa3HuIel, 4TO B HUX, KpOMeE
MEJIKHX BaKyoJiel, BCTPEYaroTCsl BaKyoJIl AUaMeTpoM 8-15
MKM. B KJleTkax 3KBaTOpHaILHOIO IM0sICa MEJIKHE BaKyOIIH
otcyTcTBYIOT. B Kimetkax Ne 6 u Ne 9 mpernicraBieHs! Bakyo-
i auameTpoM 7-15 mxM. B kiaetke Ne 8 Bakyonu Takux e
Ppa3MepoB BBICTPOCHBI B HEMOCPE/ICTBEHHOM OJIM30CTH APYyT
OT ipyra, 00pasys LEMOoYUKY JUTHHOH 10 62-64 MkM. B kiieTke
Ne7 Bcero 2-3 BaxyomH, HO OHU ropasio 6osee KpyImHbIX pas-
MCEPOB U B pAJC CITYYa€B CIIMTHI B OAHY THTaHTCKYTO BAKYOJIb
¢ OompIIMM THaMeTpoM - 10 65 MM (puc. 2). B kierkax
3aJIHEro Mosica BaKyoJld TUaMeTpoM 2-7 MKM auddy3Ho
pacnpeneneHsl o Bcer nuuroriazme. Menkue Bakyosu, Kak
MpaBUIIO, CheprUIecKoii (HOPMBI, TOTIA KaK KPYITHBIC YILIOIIC-
HBI U BBITSIHYTHI BIIOJIb KIIETOK. OOBIYHO KPYITHBIE BaKyOIH
PacIoyIoKEeHbI HEMOCPEACTBEHHO MMOJ] MIa3MaTHYeCKON
MeMOpaHOii KJIETOK, 0OpallieHHOW B MOJIOCTh CTATOLMCTA.
JIOBOJIBHO 4acTO B HUX MOKHO OOHapyXXHTh ONTHYECKH
IUIOTHBIE 00Opa3oBaHust 1MamMeTpoM 1-1,5 MKM.

ArnikanpHas TMOBEPXHOCTh YYBCTBUTEJIbHBIX KJICTOK I10-
kpbITa KuHotmusami (10 500). ITocneanue pacnonokeHb
KOHILIEHTPUYECKUMHU KPYraMy OT LIEHTpa KJIETKH K ee T1e-
pudepnn u B TO e BpeMsl HECKOJIBKO HAKJIOHEHBI B TOM
JKe HarpaBiieHuu (puc. 3).

@&VA‘ “
P 0% L

Puc. 3. Konyenmpuuecroe pacnonogicenue KUHOYUIUL HA
ANUKAILHOU NOBEPXHOCMU YYBCTNEUMENbHOU KLEeMKUL INU-
menuanvrou svicmunku cmamoyucma H.lucorum. Cranu-
PYIOwul d1eKmpoHHbLI MuKpockon. Macwmab - 3 mxm
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Onopnvle knemku. Bece cBOOOIHOE OT 4yBCTBHUTEIBHBIX
KJIETOK TPOCTPAHCTBO BHYTPEHHEH MOBEPXHOCTH CTATO-
IIUCTA 3aMOJIHEHO OMOPHBIMHU WJIM BCTaBOYHBIMHU KJIET-
kaMu. C OHOM CTOPOHBI, 3TH KJIETKHU CIyXkaT OMopoit
JUI 9yBCTBUTEIBHBIX KIIETOK, MOCKOIBKY PAaCHOI0KEHBI
MEX1y HUMHU U 0a3asibHOM MeMOpaHoii, ¢ Ipyroi — OHH
BCTaBJICHBI (B KOJIMUECTBE OT 1 10 3 KJIETOK) MEXIY UyB-
CTBHUTEIBHBIMU KJIETKaMHU U TI0 3TOW MPUUMHE MTOCIETHUE
HE MMEIOT HEIOCPEACTBEHHOTO KOHTAKTa MEXAy COOOi
(puc. 4). lluromiazmMa OMOPHBIX KJIETOK JOBOJBHO Oe/Ha
oprasenaaMH. Spa oBanbHbIEC WU CHIIBHO BBITSIHYTHIE, C
U3PE3aHHOM MOBEPXHOCTHIO, C OOJIBIINM M MaJIbIM JTHa-
metrpamu 9,1-14,7 mxm u 4,2-7,7 MKM, pacmioOXeHBI
B 0a3albHON YaCTH OMOPHBIX KJIETOK M COJAEPKaT MHO-
JKECTBO KPYITHBIX XPOMATHHOBBIX TIIBIOKOB, 3aTPY/IHSIO-
mUX 00HapyKeHHE B HUX SAPBINIEK. DTa 9acTh KICTOK
CHJIBHO YIUIOIICHA M UMEET OOIIMPHBIN KOHTAKT C OTHOMN
CTOPOHBI C MOJIIekKanIel 0a3anbHOI MeMOpaHoii cTaro-
IIUCTa, a C APYTrOd — C OCHOBAaHHMEM UYBCTBHUTENIBHBIX
KJIETOK. ATTMKaJIbHAs 9acTh ONMOPHBIX KIETOK 3aHUMAeT
Yy4acTKH TMPOCTPAHCTBA, 00pa30BaHHbBIE MO YIJIaM TPex
COCEIHUX YYBCTBUTEIHHBIX KJIETOK. OT Hee OTXOIAT TPH
MOCTETNIEHHO CY)XHMBAIOIIUXCS OTPOCTKA, T.H. (pajlaHTH
JUIMHO# 110 25 MKM, 00pa3yst TOHKHE MPOCIONKH MEXTy
1yBCTBUTEILHBIMH KIIETKAMA (pI/IC 4)

Puc. 4. Buympennas nosepxnocms cmamoyucma H.
Lucorum 6 cranupyioujem 31eKmpoHHOM MUKPOCKOnNe.
Buonvt 4 uyecmeumenvuvie kiemrxu (4K) ¢ donvuium
yucnom Kunoyunui. bonvwumu cmpenxkamu 06o3naueHsl
onopmuvle KIemKy, MAleHKUMU — (aianei OnOpHuIX Kie-
moxk. Macwmab — 3 mxm

Takum 00pa3zom, HACTOSIIMM HCCIIEZIOBAHUEM YCTaHOBICHO
TOYHOC YHMCJIO YYBCTBUTCIIbHBIX KJICTOK, MOp(bOJ'IOFI/I'-IeC-
KHE MapaMeTpPhl ¥ MECTOHAXOXKICHUE KaXKIOW U3 HUX B
CTAaTOLMCTE Ha3eMHOH Jerouno# ymutku Helix lucorum.
:‘)HI/ITeHI/IaHBHaH BBICTUJIKA CTATOMCTA MPCACTABIACT
c000¥ MPOCTPAHCTBEHHO-YIIOPSIIOYCHHBIH KOMILIEKC, CO-
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cTosuil u3 13 kieTouHbIx aHcaMOmel. B kaxmaom n3 Hux
OJIHA YYBCTBUTEJbHAs KJIETKA, OKPYKEHHAst 5-6 KJIeTKaMH-
careJuiuTamMu. B crarornucTax npecHOBOIHBIX JICTOYHBIX
ynutok L.Stagnalis u P.Corneus 6bu10 mojcuYuTaHo Mo
10-13 gyBcTBUTENBHBIX KI€TOK [1,11,13]. B cTaronucrax
Helix vulgaris u Helix pomatia, ynmutok u3 ogaoro ¢ Helix
lucorum cemeiicTBa 3alilieBoii, OBIIO MOACYNUTAHO TAKKE
ot 10 no 13 uyBcTBUTENBHBIX KJIETOK [8,9]. OnHako Tpy.-
HO MIOBEPUTH B JIOCTOBEPHOCTD ITHX JAHHBIX, OCKOJIBKY
MaJIOBEPOSITHO, YTOOBI B CTATOLMCTAX OJHOTO M TOTO JKE
BUJIa YIUTOK WHAMBUJYAIbHO CTOJIb Pa3HHIOCH YUCIIO
YYBCTBHUTEJBHBIX KJIETOK. UyBCTBHUTENbHAS KJETKA Ha
HepeTHEM TOJI0CE CTATOIMCTa UMEET 3Be314aTyro (opMy
BBUJIy OTXOZSIIMX OT HEE MHOXKECTBA MTPOTOILIa3MaTHye-
CKHUX OTPOCTKOB, TOT/Ia KaK OCTajbHbIE 12 KJIETOK MOJIUTO-
HaJIbHOM ()OPMBI K 00PA3yIOT TPH MOsICa IO BHYTPEHHEMY
HepuMeTpy cTarouucra. B skBaTopuanbHOM Mosice JBe
KJIETKH OKa3aJIMCh CAMBIMH KPYITHBIMH, a B JIByX APYIUX
OoJb1IIast YacTh UTOIIIA3MbI 3aII0JIHEHA BaKyoJIsIMH. Brio-
HE BO3MOXXHO, YTO QHaJOTMYHbIC KJICTKH OMHCAHBI MO
Ha3BaHUEM ITy3bIpuaThix B cTaronucrax Helix pomatia u
Planorbis corneus, x0Tt 6€3 yKa3aHUs KX MECTOIOTIOKCHUS
[1]. YyBcTBUTENBHBIEC KJIETKH, 00pa3yroIue NepeaHuit u
3aJIHUH 10sICa, OKa3aJIMCh CMEIIEHHBIMH 110 OTHOLICHUIO K
KJIETKaM 9KBaTOPHAJIBHOTO NOSICA, U 110 ATOH MPUYHUHE BCS
9Ta KJIETOYHAs] KOHCTPYKIHSI HATOMHHAET COOON KUpPITHY-
HYyI0 KJIa/IKy. Takas 0cOOCHHOCTh B3aMMOPACIIOIOKEHHS
YYBCTBUTEIBHBIX KJIETOK CTATOIIMCTA Obl1a OOHapyKeHa y
Mopckoro Mosntiocka Aplysia limacina [12]. YyBcTBuTENb-
HbIE KJIETKW Ha (PUKCUPOBAHHBIX Iperaparax CTaTolUCTOB
Ha3eMHbIX Pulmonata onmcaHbl kKak MMeronre OIroaLe-
BUJIHYIO, OKpYIIyI0 hopmy [8,9]. Mexy Tem OIronieBy/I-
HOCTB KJIETKH [IOJIpa3yMeBaeT BOTHYTOCTb €€ LIEHTPAIbHOM
yacTu. Ha caMoM e Jiesie 3TOT y4acTOK KJIETKH HECKOJIBKO
YTOJIIIEH 10 CpaBHEHHMIO ¢ ee nepudepueii. Kpome toro,
YyBCTBUTEJIbHBIC KIETKH HE OKpyIUIble. J[nnHa kieTok Ha
15-30% mpeBbIIaeT UX HIUPHUHY.

ITpoBeneHHBIE HCCIe0BaHMS TOKA3aJIM, YTO pacipesere-
HHC YYBCTBUTCIIbHBIX KJICTOK Ha BHyTpeHHeﬁ TMOBCPXHOCTH
crarounucra H. lucorum co3maer cTpyKTypHYIO Honspu-
3anuio Toro odpasoBanus. OO 3TOM CBHJIETEIbCTBYET,
IpEKE BCETO, HAINYNE Ha EPEJHEM TIOJTFOCE CTATOLUCTa
4YyBCTBUTEJIbHOU KJIETKH, BBIICIISIIOIIEHCS CBOECH 3BE3/14a-
TO# (hopMO¥ M OTCYTCTBHE TAKOBOI1 Ha TPOTUBOIIOIOKHOM,
3aJIHEM IOJI0Ce.

JUTEPATYPA

1. Bunnukos f.A., I'azenxo O.I., Turosa JI.K. u ap. Pe-
nenrop rpasuranun. Cepust «IIpobGnembl kocMuueckoii
ononorum». T. XII. JI.: «<Hayka»; 1971: 523.

2. Toprunanze I'M. CrpykrypHble u (QyHKIHOHAIbHBIE
XapaKTepPUCTHKH CTATOLUCTA yAUTOK. B kH.: OpburtanbHas
cranuus «Mup». T. 2. M.: 2002; 366-382.

3. Toprunaaze I'U., KossipeB C.A., HocoBckuit A.M.
Bnusinue cratmyeckux M JMHAMHYECKUX BO3JCHCTBUUI

© GMN

Ha perenTopsl oprana pasaosecust Helix lucorum nocne
163-cyTo4HOr0 OpOUTATBHOTO MOJIETa Ha CTAaHITUK « MUp».
bromut. akcrep. 6uo. u mexn. 2002; 138(2): 136-139.

4. Toprunanze I'U., bykus P.J1., aButamsunu M.T. u ap.,
Mopdonoruueckue 0coOOEHHOCTH CTATOKOHHUH B CTATOLIHU-
cTax HazeMHOH Jeroynoil ynutku Helix lucorum. Brom.
akcrep. ouon. u men. 2010; 149(2): 236-240.
5.Toprunanze I'U., byxus P.JI., Kanannapumsunu 3.J1., u
Ip., IlnacTiyHOCTh MHEPLUMAIBHON MACChl B CTaTOLUCTaX
HazeMHbIX ractponoy Helix lucorum u Pomatias rivulare
B YCJIOBUAX U3MCHAIOMICTOCS I'PaBUTAIMOHHOTO ITOJIA (He-
BECOMOCTh, TMIIEPBECOMOCTh). ABHAKOCM. JKOJIOT. MeE].
2011; 45(5): 28-33.

6. loprunanze 1., u np. buonoruueckne SKCIEpUMEHTHI B
HEBECOMOCTH: (DYHKIIUSI pABHOBECHS. ABUAKOCM. U DKOJIOT.
men. 2012; 46(5): 3-18.

7.Toprunanze I'1., bByxus P.J., Kanannapumsunu 2.J1., u
ap., CaeToBas MUKPOCKOIUA KJIICTOYHBIX 2JIEMCHTOB CTATO-
mucta Helix lucorum (kocmuueckuit sxciepument Ha OC
«Mup»). ABuaxocm. u 3xosor. men. 2013; 47(5): 6-12.

8. 3aiinieBa O.B. CTpykTypHas opraHu3aiiusi CCHCOPHOH CH-
cTeMbl cratonucToB yiautku Helix vulgaris. XKypH. sBostorr.
ouoxumun u pusuonoruu 1990; 26, peim. 1: 105-111.

9. 3aitieBa O.B. CtpykTypHas opraHusaiusi CECHCOPHbIX
cUCTeM YIUTKU. JKypH. BbICIIL. HEPBH. JIesT. 1992; 42, Bhim.
6: 1132-1149.

10. JInxapes .M., Pammensmetiep E.C. Hazemusie mon-
mtocku paynst CCCP. M-J1.: 1952; 512.

11. Geuze J.J. Observations on the function and the struc-
ture of the statocysts of Lymnaea stagnalis. Netherl. J. Zool.
1968; 18(2): 155-204.

12. Dijkgraaf S., Hessels H.G.A. Uber Bau und Funktion
der Statocyste bei der Schnecke Aplysia limacina. Z.vergl.
Physiol. 1969; 62: 38-60.

13. Wolff H.G. Statische Orientierung bei Mollusken.
Fortschritte der Zoologie 1973; Bd. 21, H. 2/3: 80-99.

SUMMARY

LIGHT AND ELECTRON MICROSCOPY OF CEL-
LULAR ELEMENTS IN STATOCYSTS OF TERRES-
TRIAL PULMONARY SNAIL HELIX LUCORUM

Gorgiladze G., Bukia R., Taktakishvili A.,
Kalandarishvili E., Gelashvili N.,
Davitashvili M., Majagaladze N.

Iv. Javakhishvili Thilisi State University, Georgia

Statocysts H. Lucorum appear to be the paired formations
having a spherical form and locating on dorsolateral surface
of pedal ganglia of subesophageal ganglionic complex.
Using the method of reconstruction, as well as the method
of scanning electron microscopy on paraffin and semithin
slices it has been revealed that the epithelial lining of H.
Lucorum appears to be a spatially ordered complex, consist-
ing of 13 cell assemblies. In each of them one sensory cell
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is surrounded by the satellite cells. The sensory cell has a
star shape on the front pole of statocyst because of many
protoplasmic processes branching off from its body. The
other 12 cells have polygonal shape and form three belts
around the inside perimeter of statocyst: interior, middle or
equatorial and posterior. There are 4 cells in each belt. The
sensory cells forming anterior and posterior belts turned
out to be displaced in relation to the cells of equatorial
belt and for this reason the whole cell structure resembles
a brickwork. The distribution of sensory cells on the inner
surfce of statocyst creates the structural polarization of this
formtion. First of all, this is evidenced by the presence of
the sensory cell on the anterior pole of statocyst and by the
absence of those on opposite, posterior pole.

The topography of each sensory cell on the inner surface
of statocyst, the sizes and shapes of the nuclei, the quantity
of nucleoli, the peculiarities of cytoplasm vacuolation and
interrelation of sensory and supporting cells have been
established.

Keywords: snail, statocyst, sensory cell, supporting cell.
PE3IOME

CBETOBAS U DJIEKTPOHHASI MUKPOCKOIINS
KJETOYHBIX SJIEMEHTOB B CTATOLIMUCTAX
HA3ZEMHOWM JEITOYHOM VJIUTKHM HELIX
LUCORUM

Toprunanze I'U., Bykusa P.JI., Takrakumsuian A.Jl.,
Kananpapumsuan J.J1., Feaamsuaun H.IIIL.,
Jasuramsuiaun M.T., Magxarananse H.b.

Tounucckuii cocyoapcmeennolil yHusepcumem um. M. [ca-
saxuweunu, I py3us

Crarormctsl H. Lucorum —mapabsie o6pa3oBanust cepu-
4ecKoil popMBbI, pacnoyioKeHHbIC Ha A0pcojIaTepatb-
HOW MOBEPXHOCTHU MEAaNbHBIX MAHTINEB MOATIOTOY-
HOTO TraHIIMOHAPHOT0 KoMIulekca. Ha mapaduHOBBIX
IIOJIyTOHKUX CPE3ax METOJOM PEKOHCTPYKLUHU, & TAKIKE
CKaHUPYIOUIEH AIEKTPOHHOW MUKPOCKOIIUHU BbIsBIIEC-
HO, 4TO dIHUTENNaIbHas BEICTUIIKA cTaTorucTa Helix
lucorum mpexcrasisier co00l NMPOCTPAHCTBEHHO-
YHOPAJAOYCHHBIN KOMIUJIEKC, cocTosmui n3 13 kie-
TOYHBIX aHcamMOuel. B kax oM 13 HUX OJlHA YyBCTBU-
TeJbHAasl KJIETKa OKPYXEHa KJIeTKaMM-CaTeJUIMTaMHU.
UyBCcTBUTENbHAS KJIETKA HA IEPEAHEM IIOIIOCE CTaTo-
LUCTa UMEET 3BE34aTyi0 GOpMy BBUIY OTXOMSIIUX OT
€€ TeJla MHOKECTBA IIPOTOIUIa3MAaTUYECKUX OTPOCTKOB.
OcranbHble 12 KJIETOK MOJHUTOHANBbHOW (GopmBI 00-
pasyloT TpU NosAca 0 BHYTPEHHEMY IEPUMETPY CTa-
TOLIMCTA: MEPEJHUM, CPETHUN UIIM IKBATOPUAJIbHBINA U
3aHUN. B KaxJI0M mosice pacmoioKeHo Mo 4 KIEeTKH.
UyBCTBUTENBHBIC KIETKH, 00pa3yoline nepeIHuil u 3a-
JIHUH 10osica, OKA3aJIUCh CMELICHHBIMU 110 OTHOLICHUIO
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K KJIETKaM 3KBaTOPUAJIBHOTO MOSACA U MO 3TOM NMpUYINHE
BCS OTa KIETOYHAsi KOHCTPYKIIMS HAallOMHHAET COOOi
KUPIUYHYIO KIaaKy. Pacmpenenenne 4yBCTBUTENbHBIX
KJIETOK Ha BHYTPEHHEH MOBEPXHOCTH CTATOIMCTA CO3-
JIaeT CTPYKTYPHYIO MOJSIPU3AIMIO 3TOr0 00pa3oBaHMUs.
O0 5TOM CBHJETENBCTBYET, NMPEXKJIEC BCEro, HaIHYHE
Ha MepeaHEeM MOJI0Ce CTAaTOIMCTa YyBCTBUTEIbHOMN
KJIETKH U OTCYTCTBHE TaKOBOW Ha MPOTHBOMOJIOKHOM,
3aJlHEM IOJIFOCE. YCTaHOBJIEHBI TOMOrpadust Kaxaon
YyBCTBUTEIBHON KJIETKH Ha BHYTPEHHEH MOBEPXHOCTHU
CTaTOIMCTa, pPa3Mepbl U GOPMBI sIIep, YUCIIO SIPHIIICK,
0COOCHHOCTH BaKyOJHU3allMHU [IUTOIIA3MbI U B3aUMOOT-
HElIeHHE YyBCTBUTENBHBIX M ONPHBIX KJIETOK.
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CREATION OF OINTMENT COMPOSITIONS CONTAINING
PHENOL COMPOUNDS FOR MEDICAL TREATMENT

!Abuladze N., 1Javakhia M., ‘Gabunia K., 2lavich P., !Gabelashvili M.

tAkaki Tsereteli State University, Kutaisi; 2I. Kutateladze Institute of Pharmacochemistry, Thilisi, Georgia

Mycoses are one of the most common dermatologic dis-
eases. Fungal skin rashes continue to take leadership in
the structure of dermatosis: according to different sources,
mycoses account for from 37 to 42% of all skin and nail
diseases [5,14]. One way for reduction in the burden of foot
mycoses is the urgency of studying the epidemiological
conditions specific to each particular region, the degree of
urbanization, working conditions and clinical features with
a view to enhancing efficiency of mycosis control. In most
cases, mycoses are the main sources of fungus infection
incidence among the population, a sort of ,,transfer point*
for pathological process spreading to the foot nails, hands
skin and nails.

Numerous bacteria, viruses, microfunguses and other
microorganisms represent an integral part of ecological
milieu of human habitation, and they can not only benefit,
but initiate various diseases as well. Currently, more than
69 000 fungal species are described and studied, and it may
be assumed that their total number on the planet approaches
1,5 million. About 400 species of fungus infectants are
recognized as precursors of human diseases, of which 100
species are the most common, and they pertain to four
classes of zygomycetes, ascomycetes, basidiomycetes
and deutoromycetes. Various pathogenic fungal species
cause trichophytosis, microsporia, favus, chromophytosis,
sporotrichosis, chromomycosis, coccidioidomycosis, histo-
plasmosis, musty mycoses, etc. Special groups include po-
tentially pathogenic fungi, causative agents of candidiasis,
aspergilosis, cryptococcosis, and various dermatomycoses.
A number of internal and external causes affected growth
of the share of fungal complications in the general structure
of infectious diseases during the last two decades. Mycoses
negatively influence the quality of life and general state of
health of patients, by attacking the hard-working popula-
tion it makes this problem not only a health problem, but
socioeconomic one as well. Currently, mycoses clinic is
undergoing certain changes — there is observed the tendency
to the rapid chronization and the extent of the process.
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After appearance and practical application of the systemic
antifungal agents, many dermatologists were hesitating
about the need to carry out the local antifungal treatment in
patents of some categories. However, after a time it became
evident that the systemic antifungal agents can be used not
for all patients due to the high risk of the development of
adverse events and possible drug interactions.

In some cases, antimycotic agents for external use not only
have no the required effect, but even put patients at risk for
exacerbation of inflammatory process. This is caused by
two reasons: the causative agents of dermatomicoses turn
out to be insensitive to prescribed antimycotic agents; the
mycotic process goes abruptly with features of expressed
exudation, prescription of even the effective antifungal
remedy may lead to strengthening the manifestations of
inflammatory processes [1,4,7].

In treating with antifungal agents, adverse reactions may
occur, which require implementation of preventive ser-
vices or cancelation of the preparation, and mass antibiotic
treatment increases the rate of development of resistance
of bacteria.

A way out of this situation consists in using the so-called
natural antibiotics, which do not have adverse reactions
and strengthen body defenses. They are of key importance
in treatment and prevention of infections of a mild or
medium severity. Practically all they are produced from
plants; they are effective against bacteria, viruses and fungi.
The modern chemical-pharmaceutical technologies allow
using natural substances maximally effectively, since the
new methods of processing and dosage forms of natural
preparations are developing [2,9].

In various sources of both traditional and scientific medi-
cine, there are some data about antimycotic properties of
more than 1000 species of plants containing taning and
other phenolic compounds, essential oils, vitamins, etc.
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Table 1. Composition of ointments, %
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Composition, % 1 2 3 4 5 6 7 8 9 10
Tannin 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
An amount
of thick extracts 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
e L
Glycerol 10,0 | 20,0 20,0 5,0 8,0
Water 78,0 | 68,0 | 83,0 | 71,0 | 39,0 750 | 775 | 74,0
MethylCellulose 6,0 3,0
Olive oil 5,0 10,0 10,0 | 5,0
Vaseline 50,0 | 50,0
Emulsifying wax 50 4,0 3,0 15 2,0
Lanolin 40,0 1,0
Distilled monoglycerides
(OMG) gy 4,0 30 | 50 | 50
Tween-80 5,0
Stearine 50
Composition, % 11 12 13 14 15 16 17 18 19 20
Tannin 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
An amount
of thick extracts 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0
Water 575 | 65,5 | 61,5 | 61,5 | 56,5 | 445 57,5 | 55,0 | 55,0
Olive oil 5,0
Emulsifying wax 5,0 5,0 4,0 4,0 6,0 7,0 4,0 4,0 4,0
B:\Sﬂtg'ed monoglycerides | g | 9o | 80 | 60 | 150 | 200 100 | 10,0 | 10,0
Stearine 5,0 4,0 2,0 6,0 | 10,0 5,0 5,0 5,0
Cacao butter 3,0
Potassium hydroxide 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Perfume oil 10,0 | 10,0 | 20,0 | 20,0 | 10,0 | 12,0 17,0 | 17,0 | 17,0

1:4
PEO
Polyethylene oxide 400-80g/
PEO1500-
209
Gallic acid 2,0
Bentonite 50
Zeolite 5,0
Table 2. Sizes of coloration zones, mm
o Numbers of ointments, mm (according to Table 1)
Retention time in hours
1 2 3 4 5 6 7 8 9 10
6,0 3,9 2,8 4,6 2,0 2,6 2,0 2,1 3,2 3,1 3,2
12,0 75 7,5 10,2 6,0 75 6,1 8,9 11,6 11,0 | 115
24,0 9,6 9,8 10,3 8,5 9,3 9,5 12,2 125 | 12,0 | 12,3
1 12 13 14 15 16 17 18 19 20
6,0 3,5 4,0 3,8 3,8 3,2 3,0 1,2 3,3 2,1 1,3
12,0 10,9 10,7 11,3 | 11,0 9,8 8,6 8,5 10,0 8,9 5,6
24,0 12,9 12,5 12,8 13,0 12,5 11,0 12,3 12,7 11,6 9,8
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Table 3. Study of colloidal stability
Ne of ointments
8 | 9 | 1w [ u [ 12 | | 14 | 15 | 16 | 17 | 18
Stability
- - -+ [ -] |+ | + [+ | + [ -

note: - layering is observed; + no layering

for treatment with topical administration. The preparation
Cerbiden obtained from medical plant Nodding beggartick
(Bidens cernua L.) appeared effective in monotherapy of
glabrous skin microsporia, tinea pedis and candidosis. There
is used the Flaraxin ointment and suppositories. Flaraxin is a
complex of the active flavonoids with a supplement of tannin,
iodide potassium iodide based on polyethylene oxide and lano-
line. It has the antitumor, anti-inflammatory and anti-mycotic
properties. It is used externally and as follows: in dermatol-
ogy in complex therapy of inflammatory processes of skin of
both viral and fungal nature, etc. The acting components are
vegetative phenol compounds (such name as polyphenols,
bioflavonoids are also known), obtained due to special technol-
ogy. There is used the Umckalor, alcoholic extract of Storks
bills (Pelargonium, Geranium) [8,11].

Milfoil (Achillea millefolium) extract and Peppermint
(Mentha piperita, also known as Mentha balsamea Willd)
oil during studies on Microsporum gypseum, Trichophy-
ton ajelloi, Chrysosporium keratinophilum, Stachybotrys
chartarum and Aspergillus candidus, have shown a rather
high antifungal and fungicidal activity. Essential oils of
Rose (Rosa), Winter savory (Satureja montana), Artemisia
santonica (Artemisia maritima) and others in the form of
1%-solution in dimethylsulfoxide in the concentrations of
0,6 to 0,25% inhibited the growth of fungi. As the test-mi-
croorganisms there have been used Candida albicans, Can-
dida tropicalis, Aspergillus niger, Aspergillus fumigatum,
and Penicillium spp. Similarly, the compounds separated
from the Japanese cucumaria (Cucumaria japonica), Black
Radish (Raphanus sativus L. var niger) roots, Horseradish
(Armoracia rusticana, syn. Cochlearia armoracia) roots
and leaves, Pine (Pine) and Lavandula (Lavender) essential
oils, the extracts of bulb Onion (Onion), Bilberry (Bilberry)
fruits, Salvia (Salvia officinalis) herb, Balm (Melissa) etc.
appeared to be the growth inhibitors [3,6,8,10-13,15].

Of special interest are the phenolic compounds, extracts
and chemical compounds from plants that are contained
by them [1,4,3,6,15].

As the study objects there were used the thick extracts
produced from leaves of Smoke-tree or Smoke bush (Coti-
nus coggygria), Black walnut (Juglans nigra), Hazelnut
(Corylus avellana) and bark of the Oak (Quercus macran-
thera) containing both phenolic compounds and essential
oils, pyrogallol tannin, gallic acid, which were introduced
into the different ointment bases (Table 1). Thick extracts
were obtained according to standard methods in compli-
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ance with Georgia’s State Pharmacopoeia requirements.
The leaves of Smoke-tree, Hazelnut and bark of the Oak
were extracted twice separately with 70%-ethanol at the
boiling temperature of mixture and with a ratio of solid
and liquid phases 1:4. The combined extracts were boiled
down in vacuum until 50% of the volume to the initial
one, creamed for 24 hours at temperature 10°C, filtered
and boiled down to the moisture content less than 25%.
Tannins content was determined by method by method of
permanganatometric titration.

Material and methods. The studies were carried out on the
model samples with the changed composition of ointment
bases. For the check of colloidal stability and quality of
ointment there was used the centrifuge. Colloidal stability
was determined in compliance with State Standard 29188.3.
The method is based on breaking of emulsion into oil and
water phases during centrifuging. Two test-tubes are filled
with the volume of the studied emulsion, and then weighed,
the result is recorded with an accuracy of two decimal
places. Mass difference of test-tubes not exceeding 0,2
g. The test-tubes are placed in water bath or thermostat at
temperature 42-45°C — thick emulsions, and at temperature
22-25 °C — liquid emulsions. The test-tubes are taken out,
they are wiped dry on the outside and placed in a centrifuge
sockets. Centrifuging is carried out during 5 minutes at
rotation frequency 6000 revolutions per minute. Two test-
tubes are taken out and emulsion stability is determined. If
emulsion breaking is observed only in one test-tube, then
test is repeated with new portions of emulsion. Emulsion
is considered stable, if after centrifuging, in the test-tubes
there is observed separation of no more than one drop of
water phase or a layer of oil phase no more than 0,5 cm.
For determining the degree of resorption of biologically
active substances from bases, there is used the methodology
of State Pharmacopoeias of Georgia and of the USSR (111
edition). Resorption of phenolic compounds from ointments
were studied by method of diffusion into the agar gel. The
method was based on the capacity of biologically active
substances contained in ointments to generate color base
during their movement in a gel medium. The observation
was made after 6, 24 and 48 hours. The results of diffu-
sion were assessed by formation of the fixed zone, which
was measured in mm. Determination of the antimicrobial
activity by agar diffusion method. In the Petri dish, there
is placed the agar solution, made a hitch, and after setting
solid the studied ointment is placed in this hitch. Then it
is thermostated at temperature 37 °C during 48 hours, and
then the length of movement of zones is measured.
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When formulating prescriptions of bases there were
used the existing literature data. Mostly in all sets of
experiments the amount of tannin and thick extracts
were the same, and they made up 6% in all._In one of the
prescriptions (Nel8) gallic acid was added in an amount
of 2% (Table 1). The ointments were made according
to standard methods. 20 compositions were prepared in
all. Along with polymeric materials of organic nature, in
some cases there were also used the inorganic sorbents,
zeolites and bentonites. For example, the composition
Ne 19 contained the finely divided fines of bentonite,
but the composition Ne 20 — zeolite of the appropriate
type. Table 1 presents data on the composition of various
types of used bases.

Based on the data obtained, the most rapid release of
the amount of phenol substances is observed if the
base contains distilled monoglycerides and emulsify-
ing wax. From ointments containing CarboxyMeth-
ylCellulose, cellulose and polyethylene oxides, the
rate of release and sizes of zones are slightly smaller.
It enables to offer for using in this case the bases
containing distilled monoglycerides and emulsifying
wax. On average, despite variation of their content
in the ointments, and as a consequence of water, dur-
ing 24 hours the size of coloration zones made up 12
mm in average and they were practically the same.
It is evident that the content of water in the ointment
base plays also a certain role. So, for example, as the
share of water becomes smaller in the ointment base
No 16 to the level of 45%, the coloration size of zone
was reduced by 8-9% during 24 hours in comparison
with the ointment bases Ne 11-15, 18, in which the
content of water was on average 60-70%. Taking into
account the possibility of hydrolysis of both tannin
and phenolic compounds existing in the extracts, it is
desirable to use the bases with less content of water
with the necessary introduction of stabilizers in their
compositions. In our case, there were used sorbic
acid until 0,6%, methyl gallate and propyl gallate in
amounts up to 1%. Further studies should show either
the expediency of one of them, or their amounts in
certain concentrations.

Study of colloidal stability of the ointments Ne 8-16 and 18
were carried out according to standard methods.

Judging by data obtained the disruptions of colloidal stabil-
ity are associated with disturbing the hydrophilic-lipophilic
balance (HLB). It is most expeditious to use the bases of
Ne 15, 16 with a minimum content of water. In the bases
Nel9, 20, there were no observed separation of liquid or
fat phases, but due to the difference in specific weight of
inorganic sorbents and bases, their partial separation from
the base occurred.
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Based on the obtained data, we are able to forecast certain
compositions of ointments.

The work was carried out within the Scientific Granted
Project FR/281/8-403/13.
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SUMMARY

CREATION OF OINTMENT COMPOSITIONS CON-
TAINING PHENOL COMPOUNDS FOR MEDICAL
TREATMENT

'Abuladze N., }Javakhia M., !Gabunia K., ?lavich P,,
1Gabelashvili M.

1Akaki Tsereteli State University, Kutaisi; ?I. Kutateladze
Institute of Pharmacochemistry, Thilisi, Georgia

The research was aimed at studying the possibility of ob-
taining drug ointments with a potential anti-mycotic activity
by using thick extracts obtained from the leaves of fustic,
hazel, nut and bark of the oak. There were prepared the
ointment compositions on different bases. As a methodol-
ogy for studying the properties of the obtained ointments,
there have been used the studies of colloidal stability and
resorption of tanning substances in agar. The obtained
results allow for making conclusion that the selected oint-
ments are colloidally stable, and the values of movement
of zones of biologically active substances in the agar body
are large enough. These data allow for forecasting both the
possibility of creating the similar ointment systems and
their rather high properties.

Based on the obtained data, there have been selected the
ointment composition variants for further studies.

Keywords: mycoses, extracts of medicinal plants, oint-
ments, bases, phenolic compounds.

PE3IOME

CO3JAHUE KOMITO3UIA TEYEEHBIX MA3EN,
COJEPKAIIUX ®EHOJIBHBIE COEANHEHUWSA

'Adynanze H.b., l:kaaxuss MLII., ‘Taoynus K.V.,
2dIBuu I1.A., ‘Tadeaamsuau M.B.

Tocyoapecmeennviii ynusepcumem Ax. Ilepemenu, Ipy-
sus, 2Hnemumym ¢apmaroxumuu um. Y. Kymamenaose,
Tounucu, I'pysus

Henpro mcciegoBaHUs SBUIIOCH TONYYCHUE U HCCIEN0-
BaHUE JIEKAPCTBEHHBIX Ma3el ¢ NOTEHLUUAIbHOW aHUMHU-
KOTHYECKOW aKTHBHOCTIO ITyTE€M HCIIONB30BAHUS TYCTHIX
9KCTPAKTOB, TOJYYECHHBIX U3 IUCTHEB CKyMITHH, OPEITHIKA,
opexa, KOpbI 1y6a. [ 0TOBHIIIICH KOMITO3UITNY Ma3ei Ha pas-

* * *

© GMN

JIMYHBIX OCHOBaX. B KauecTBe METOAMK M3yUeHHsI KauecTBa
HOJIy4aeMbIX Ma3el UCII0NIb30BaHbl HCCIIEI0BAHUS KOJIIO-
WJIHOW CTaOMIIBHOCTH M Pe30pOIHst CyMMBbI AyOUIIBHBIX
BEIIECTB B arap.

HOﬂyquHbIe peSyﬂI)TaTbI TIO3BOJIAIOT CACTIaTh BBIBOA, YTO
OTO6paHHbIe Ma3u KOJIJIOUJHO CTa6I/IJ'H:HI>I 1 BCIIMYHUHA
JOBUXCHUSA 30HBI 61/IOJ'IOFI/I'~I€CKI/IX AKTHUBHBIX BCUICCTB B
arapoBOM TeJjIe JTOCTaTOYHO OOJjbIlas. ITH JaHHBIC MO-
3BOJISIFOT IIPOTHO3UPOBATh, KAK BO3MOXHOCTh CO3JaHUs
HOJIOGHI)IX Ma3€BbIX CUCTCM, TaK U JOCTATOYHO BBICOKHUC
HUX CBOMCTBA.

Ha ocHOBaHWY MOTy4YEHHBIX TaHHBIX 0TOOPaHbI BAPUAHTHI
Ma3eBbIX KOMIIO3UIIAN JIJIS JaJbHEHIIINX UCCIIEJOBAaHUH.
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