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

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker 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 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, MeTOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

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

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS 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 MeXIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE 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 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHa U OTYECTBA, YKa3aHbl CIIyKeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHbIe KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




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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Aplasia Cutis Congenita (ACC, [MIM 107600]) is a rare con-
genital disease characterized by local absence of skin (epidermis,
dermis) and sometimes subcutaneous tissue. The most common
affected site is scalp. Frieden (1986) has proposed a classification
of the disease into 9 subtypes which may occur in association with
genetic defects, malformations or non-syndromic [5].

The incidence rate is about 3 per 10,000 births with a female
dominance of 7:5 [12]. The etiology of ACC is unknown, al-
though various factors are discussed in medical literature, such
as teratogenic substances during pregnancy (i.e. therapeutic or
illicit drugs), trauma injury, vascular disease, thrombotic events,
viral infections and chromosomal aberrations [5,10].

We report on a series of patients presenting with ACC type I,
non-syndromic ACC, and the hitherto unreported occurrence of
milia in association with ACC.

Material and methods. Case reports.

Case 1. A 3-month-old male was brought to the clinic by his
parents for treatment of congenital ulcers on the right foot and
lower leg. He was the first child of a non-consanguineous couple.

Pregnancy was uneventful and childbirth was on term. At birth,
the boy had a large skin defect on the left foot involving the
heel and in the pretibial area of the left lower leg in a linear
orientation (total area about 30 cm?). Pediatric investiga-
tions ruled out any known chromosomal aberrations or other
medical problems. A conservative treatment with application
of petrolatum gauze and moisturizing ointments was recom-
mended by the dermatologist. Six months later, all lesions
were healed with a slight hyperpigmentation. On the 4th and
5th left toes milia were noted (Fig. 1). The lesions on the toes
healed with secondary anonychia. The diagnosis of ACC type
I was confirmed.

Case 2. A 6-weeks old male newborn was referred to the der-
matologic clinic for diagnosis of a congenital scalp lesion. The
patient was a well-developed infant born on term and first child
of a young non-consanguineous couple. Pediatric investigations
ruled out any other medical problem.

On physical examination, an irregularly shaped atrophic area on
the scalp skin with a size of 1.2 x 1.0 cm was noted. The area was
slightly depressed, completely hairless, and covered by a thin epi-

Fig. 1. Case 1. (4) Aplasia cutis of the foot and lower leg.
(B) Six month later, ulcers healed completely. Milia on the foot
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dermal layer (Fig. 2). Based on the clinical findings and absence of
any other medical problems, ACC type I was diagnosed. Parents
were advised to perform conservative skin care with moisturizers.

Fig. 2. Case 2 with atrophic, erythematous scalp lesions

Case 3. A 2-month-old female newborn was brought by her
parents due to a non-healing birth lesion of scalp. She was the
second child of the non-consanguineous couple. The pregnancy
was uneventful. Childbirth was on term. The development of the
child was normal and no medical problems had occurred to date.

On physical exam, the lesion which had been hemorrhagic at
birth healed by conservative treatment within 2 months leaving
a 2x2 cm round hairless area on the vertex (Fig. 3). Magnetic
Resonance Imaging, neurologic and ophthalmologic investiga-
tions revealed no abnormalities. Histolopathology examination of
a punch biopsy specimen showed absence of skin appendages and
slight epidermal atrophy. The diagnosis of ACC I was confirmed.

This case had been published before [3].

Fig. 3. Case 3 with a hairless scalp lesion on the vertex

Case 4. A 12—week old male newborn exhibiting a hairless area
on the scalp was brought into the clinic by his parents. He was
the first child of a young non-consanguineous couple and was
born on the 33" gestation week. The parents noticed the scalp
lesion at birth. Pediatric workup provided no evidence of any
other medical conditions or malformations. The lesion was
treated conservatively by topical wound care remedies. On
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physical examination, the boy had a hairless area, measuring
5 cm in diameter, on the vertex region. At three months of
age there was atrophy of soft tissue, but ulceration was no
longer present (Fig. 4). The diagnosis of ACC type I was
confirmed and the parents were advised to continue with
appropriate skin care.

Fig. 4. Case 4 with a slightly erythematous and atrophic
hairless scalp lesion

Case 5. A 5-weeks old male newborn was brought for derma-
tology consultation by his non-consanguineous parents. He
had a 1 cm hairless skin depression on the scalp with irregular
borders. Childbirth was on term. There were no other anoma-
lies. The lesion was already epithelialized. The parents were
advised to use a gentle skin care with moisturizer.

Fig. 5. Case 5 with an irregular shaped, hairless patch of the
scalp. Epithelialization was already complete
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Results and their discussion. ACC is a congenital malforma-
tion of soft tissue (skin and subcutaneous tissue) occurring in
about 20% of scalp lesions with associated underlying skull
defects. The clinical workup aims to identify possible associ-
ated genetic defects such as trisomy 13, fetus papryraceus,
epidermolysis bullosa, Adams-Oliver syndrome, Barth syn-
drome, Goltz syndrome, Wolf-Hirschhorn syndrome, Delleman
syndrome, Scalp-Ear-Nipple syndrome or Johanson-Blizzard
syndrome, and embryologic malformations [3,5,01,12,13].
The most common type of ACC is type I without syndrome-
related features [5,16]. This type often occurs with sporadic
inheritance, though autosomal dominant inheritance has also
been reported.

Our series of four patients consisted of sporadic inheritance
only. Recently, a mutation in the ribosomal GTPase BMS1
has been identified in autosomal dominant ACC that is asso-
ciated with a p21-mediated G1/S phase cell cycle transition
delay and results in a reduced cell proliferation rate [16].
Missense variants in UBA2 are involved in scalp defects
in 19q13.11 deletion syndrome and have been detected as
a syndrome characterized by ACC, Duane anomaly, hip
dysplasia [10]. In sporadic ACC type I no genetic defect
could be identified so far.

While the most common site is scalp vertex, trunk and limbs,
any other part of the body can be affected [5,7,13]. In our
series, four patients suffered from the common type and one
newborn had affected foot and lower leg. The occurrence of
milia in the latter case of ACC is being reported for the first
time. Milia represent small keratin-filled cysts that develop
after occlusion of hair follicles or eccrine sweat glands. The
occlusion might have been provoked by topical treatment and
wound dressings.

The approach to treatment of ACC is controversial. Some
authors prefer skin grafts or flaps to cover larger areas (> 4
cm?) and skull defects of ACC that may result in faster epi-
thelialization [1,4,8]. Sagittal sinus or large vein exposure is
an indication for urgent surgical treatment to prevent possible
fatal hemorrhages and infections [6,9,16,17].

However, most authors advocate conservative treatment for
defects regardless of their size to avoid the risk of surgery
[5,7,12,13,15]. Those lesions not affecting vital structures can
be treated with topical wound and skin care products easily
and cost-effectively. Parents can be guided to perform daily
dressing changes and application of topical treatments [2].
Recently topical application of basic fibroblast growth factor
has been described as an experimental approach to facilitate
epithelialization in large scalp defect of ACC [14].

In our series, no bony defects were observed and no larger
vessels were exposed. Conservative treatment was effective

in all our cases.

Acknowledgements. We wish to express our gratitude to the
parents.
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Aplasia Cutis Congenita is a rare disorder with circumscribed,
partial or widespread absence of skin and subcutaneous soft tissue;
in about 20% it also causes skull defects. The disease is heteroge-
neous in its clinical presentation with nine major subtypes. Type
I represents nonsyndromic Aplasia Cutis Congenita.

We report 5 infants with skin defects of the scalp and limbs presented
to dermatologists. Pediatric workup ruled out any other malforma-
tions or genetic disorders. All patients were treated by conservative
wound and skin care without complications. In one case the forma-
tion of milia has been observed — an outcome not described before.
Therapeutic approach and differential diagnoses are described.

Topical wound and skin care resulted in complete closure of the
defects. Skin appendages did not recover, leaving hairless areas
on the scalp and limbs.

Aplasia Cutis Congenita type | is a rare disorder in newborns with
>85% of all solitary lesions occurring on the scalp. Conservative
treatment is a simple and safe option in many cases. Exposed large
veins and sagittal plexus demand urgent surgical approaches to
prevent fatal hemorrhages or infections.

Key words: aplasia cutis congenita; treatment; genetic disorders;
newborns.
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BPOXIEHHAS AIIVIA3US KOXKU I THIIA - CEPUSA
KJIMHHUYECKHUX CJIYYAEB

"Bosutuna Y., *HokoeBa A., Bepma I11.,
‘Yepues I, Xanmpxanu .

Axademuueckuil Kaunudeckuil eocnumans JIpezoen-Ppuedpux-
wmaom, omoenenue 0epmMamonrocuu u aiiepeonocuu, /Ipesoen,
T'epmanusn; *Onkodepma - Iorukiunuxa 0epmamonozuu u
koorcnoul xupypeuu, Cous, Boneapus; 3/lepmamonocuueckas
xkaunuxa « Hupsanay, Baoooapa, I'yocapam, Hnous; *Meouyun-
cxkutl uncmumym Munucmepcmea enympenHux oei, omoeneHue
oepmamonocuu u xoducrot xupypeuu, Coust, boneapus,; >Hayuy-
HO-UCCIe008AMENbCKULL YeHMP MONEKYAAPHOU 0epMamono2uu,
omoen depmamonozuu, [llupasz Ynusepcumem Meouyunckux
Hayx, Hlupas, Hpan

Bpoxnennas amnasus koxu (Aplasia Cutis Congenita) - peaxoe
3a0osieBaHUE ¢ YETKO OTPaHHYCHHBIMH KpasMH, YaCTHYHBIM

10

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

WM PacHpOCTPAHEHHBIM OTCYTCTBHUEM KOXU M IOJKOXKHOM
MSTKOM TKaHU; NpuOIu3uTeabHo B 20% citydaeB TakxKe MpH-
CYTCTBYIOT Je(eKThl yepena. 3aboiaeBaHHE IeTEPOreHHO 10
CBOECH KIIMHUYECKOM KapTUHE C AC€BATHIO OCHOBHBIMU IIOATHIIA-
mu. Tun I npeacrasiseT co00i HECUHAPOMHYIO BPOXIEHHYIO
arutasuto koxu (BAK).

ABTOpaMH IPEJICTABIICHBI 5 KIIMHUYECKHX CIydaeB JeeKTa KOKH
TOJIOBBI U KOHEUHOCTEH Y HOBOPOXKACHHBIX, JICUMBIIMXCS B JIEp-
MatoJyiornuecko kiunuke. [lequarpudeckoe oociienoBaHue Uc-
KJIF0YaJIO HaJIMYHe IOPOKOB PAa3BUTHS WU APYTUX FEHETHUECKUX
HapyleHui. BeeM nanyieHTam npoBezieHo KOHCepBaTUBHOE JIeUEHNE
paH; OCJIOKHEHMI He Habmoaock. B onHOM ciiydae HaGona10ch
obpazoBanue MiHiA (Oesast ChIlb HArogo0Ke “IIPOCSIHOTO 3epHa”,
BO3HMKIIIAs! B pe3yJIbTaTe 3aKylOPKU CAIBHBIX JKEJIe3), UTO paHee He
ObLIO0 ONUCAHO B IUTEparype. B crarbe onucanbl TepareBTHUeCKUil
noxon U auddepeHimanbHas THarHoCTHKA.

IToBepxHOCTHast 00pabOTKa paHbl U KOXKU MPHUBENA K HOJTHOMY
3aKpBITHIO Ae(ekToB. KoskHbIE MPUIATKH HE BOCCTAHOBIIIHCH,
OCTaBJISIs JILICHHBI HA BOJIOCUCTOM YaCTH FOJI0BBI U KOHEYHOCTSIX.
Bpoxnennas aruiasus koxu | Tuna - penkoe 3a0oneBaHue y Ho-
BOPOXKJICHHBIX C Oosiee deM 85% BceX OfMHOYHBIX MOPAXKEHHUIH,
BO3HMKAIOIINX Ha Koxe rojoBbl. KoHcepBaTHBHOE JeUeHHE BO
MHOTHX CIIydasx SIBJISCTCS MPOCTHIM M Haubojee 0e30macHbIM
noxxoznoM. BeHbl KpymHOro kanuOpa ¥ CaruTTajibHOE CIUIeTe-
HHe, OOHA)XCHHBIC B pe3yJbTare JAHHOTO JIe(eKTa, SBISIOTCS
IIOKa3aHUEM K CPOYHOMY XMPYPrU4€CKOMY BMELIATENILCTBY C
LEJIBIO NMPEAOTBPALICHUS KU3HEHHO ONACHBIX KPOBOTEUEHUH
WA UHOEKIHA.
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NEOADJUVANT CHEMOTHERAPY FOR LOCALLY ADVANCED BREAST CANCER

"Fomenko Y., !Sirota V., 2Omarova I., 'Kabildina N., 'Amanov A.

!Karaganda State Medical University, *Karaganda Regional Cancer Center, Kazakhstan

Treatment of locally advanced breast cancer (LABC) is complex
with the use of local and general methods of influence on the
tumor. Up to 40% of breast cancer patients at the time of treat-
ment initiation are locally advanced [5]. Therefore, neoadjuvant
chemotherapy is currently gained recognition among clinicians
in most countries [15]. Some researchers recommend neoadju-
vant chemotherapy before surgery [9,13], other authors - before
preoperative radiotherapy [8], and others - on the background of
radiotherapy followed by surgery [12].

Neoadjuvant chemotherapy contributes to the transfer of the
irresectable into resectable tumor status, eliminates micrometas-
tases, thereby improves both immediate and long-term outcomes.
Neoadjuvant chemotherapy increases the number of pathological
complete response (pCR), the rate of breast conserving surgery
and reduces the risk of tumor recurrence in young women. In
locally advanced breast cancer (LABC) standard neoadjuvant
protocols in Kazakhstan are CMF, FAC and AC, but nowadays
new anticancer agents with a new range of action (taxanes,
vinorelbine) are put into practice [10].

“Arglabin” is registered in the Republic of Kazakhstan as an
antitumor agent (Registration Certificate RK-LS-5-Ne003950).
Arglabin was created in the Republic of Kazakhstan (the developer
- “International research and production holding “Phytochemis-
try). It is based on the eponymous sesquiterpene lactone isolated
from a plant endemic to Central Kazakhstan - wormwood smooth.
Preclinical studies of the drug in monotherapy and in combination
with other anticancer drugs have shown the presence of cyto-
static and immunomodulating activities. Arglabin is a farnesyl
protein transferase inhibitor which stops the processing of Ras-
oncoproteins responsible for tumor cell mitotic activity [2,4,6].

The estimation of efficiency of Arglabin in the neoadjuvant
treatment of LABC compared with standard neoadjuvant che-
motherapy and in combination with it is a point of interest. The
goal of the trial - a comparative analysis of the effectiveness of
different protocols of neoadjuvant chemotherapy for LABC by
estimation of the clinical efficacy, degree of tumor and metastatic
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lymph nodes regression, pathological response, hematologic and
non-hematological toxicity.

Material and methods. The clinical study was conducted in
accordance with ethical principles, based on the Declaration
of Helsinki, GCP and the applicable laws. It was approved by
the Central Ethics Committee of the Ministry of Health of the
Republic of Kazakhstan from 09.10.2012, Ne 24 (5). All patients
gave the written informed consent to participate in a clinical trial.

The study included 93 patients with newly diagnosed and histo-
logically confirmed nodular form of breast cancer of the stages
T2 N1-2 MO and T3 NO-2 MO treated in the regional oncologic
center in Karaganda. Exclusion criteria were as follows: allergy
to Artemisia, other malignancies, anemia, leukopenia, thrombo-
cytopenia, renal failure, uncompensated heart disease, diabetes
mellitus, acute inflammation and other diseases that hinder che-
motherapy, radiation therapy, and radical mastectomy.

The age of patients ranged from 35 to 75 years. The third part of pa-
tients aged 41 - 50 years, about half of patients aged 51 — 70 years. 31
patients had stage T2 N1-2 MO and 62 patients — stage T3 NO-2 MO.

All patients were randomized into 3 groups: two investigative
groups and one control group.

The I control group included 36 patients with LABC who re-
ceived four cycles of neoadjuvant chemotherapy according to
AC-protocol: doxorubicin - 50 mg/m?, cyclophosphamide - 500
mg/m? on day 1 every 21 days followed by radical mastectomy,
4 courses of adjuvant chemotherapy (AC), radiotherapy and
adjuvant antihormonal therapy if indicated.

I investigative group included 30 patients who received four
cycles of neoadjuvant chemotherapy according to AC-protocol
in combination with Arglabin: doxorubicin - 50 mg/m?, cyclo-
phosphamide - 500 mg/m? on day 1 + Arglabin 370 mg/m? on 7
days, every 21 days. Further adjuvant therapy was identical to
the control group.
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II investigative group included 27 patients who received four
cycles of Arglabin as monotherapy (370 mg/m? on seven days,
repeated every 21 days) in the neoadjuvant and adjuvant setting.
Further adjuvant therapy was identical to the control group.

Evaluation of the direct results was carried out immediately after the
four courses of neoadjuvant chemotherapy. The effectiveness of the
combined treatment was assessed according to standard WHO criteria
(1978), using clinical examination, ultrasound and mammography.
Evaluation of hematological toxicity was conducted according to the
recommendations of the WHO (Geneva, 1979, 1985).

Statistical analyses of the results were carried out by methods of
parametric statistics to estimate the significance of differences
between the control and test groups per Student’s t-test. Statistical
analyses were performed using “STATISTICA 10” and EXCEL.

Results and their discussion. It has been revealed that the complete
clinical response is not received in any of the three groups. Partial
responses were obtained in 63,3+8,8% with AC-protocol + Arglabin,
58,3+8,2% - in the control group (p=>0,05) and 25,9+8,4% - in the
group treated with Arglabin as monotherapy (p<0,05). There are
no statistically significant differences between the three groups of
patients in assessing the stable disease - 38,9%, 33,3% and 51,9%, re-
spectively (p>0,05). The progressive disease was significantly higher
(p<0,05) in the II investigative group - 22,2+8,0% in comparison to
the control group - 2,8+2,6% and the I investigative group - 3,3+3,3%
(p=>0,05). Table 1 shows the immediate results of neoadjuvant treat-
ment of patients with LABC.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Table 2 shows the characteristics of tumor patients with lo-
cally advanced breast cancer according to tumor volume by
breast ultrasound. Sample Testing for normality of the distri-
bution is made on indicators of “asymmetry” and “excesses”
and the median was chosen for analysis. The extent of tumor
regression is most expressed in control group - 71.7+7.5%
(p<0.05). Patients in I investigative group were investigated
the largest tumor volume (61.5) and the degree of regression
was 67.24£8.6% (p<0.05). The extent of tumor regression in
patients of the II investigative group was 10.8+5.9%. AC-
protocol and its combination with Arglabin comparable in
efficiency. Adding Arglabin to AC-protocol is not increased
degree of regression of breast cancer.

Highest regression of metastatic lymph nodes marked in patients
of I investigative group - 73,0+8,1%, further in patients of Con-
trol group - 56,4+8,3%, in Il investigative group — 54,6+9,6%, a
statistically significant regression of lymph nodes was revealed
in patients of all three groups (p=>0,05). Adding Arglabin to AC-
protocol showed a tendency to increase the regression of lymph
nodes. Table 3 shows the volume of axillary lymph nodes in
patients with locally advanced breast cancer in the dynamics of
neoadjuvant treatment by ultrasound.

There was no statistically significant difference in the pathologi-
cal response of the tumor in patients of all three groups (p=0,05).
Table 4 shows the pathological response of the tumor after neo-
adjuvant therapy.

Table 1. Immediate results of preoperative treatment of locally advanced breast cancer

Groups of patients Clinical tumor response
according to the Nu:tlil;il;:f
method of treatment P CR PR SD PD
36 21 14 1
I control group (AC) 0 (58,348,2)* (38.948.1) (2.842.8)*
I investigative group 30 0 19 10 1
(AC+Arglabin) (63,3+8,8)* (33,3+8,6) (3,343,3)*
I investigative group 27 0 7 14 6
(Arglabin) (25,9+8,4) (51,99,6) (22,248.0)

note: * - statistically significant PR and PD in the Control group

and I Investigative group in relation to the Il Investigative group (p<0.05)

Table 2. The dynamics of tumor volume before and after neoadjuvant treatment on medians

Groups of patients Number The degree of
. Tumor volume before | Tumor volume after .
according to the method of of 3 3 tumor regression
. treatment (cm?) treatment (cm?) .
treatment patients in %
I control group (AC) 36 56,7 16,1 71,7+7,5%
I investigative group
4 *
(AC+Arglabin) 30 61,5 20,2 67,2+8,6
I investigative group
+
(Arglabin) 27 57,6 51,4 10,8+5,9

and I Investigative group in relation to the Il Investigative group (p < 0.05)
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Table 3. The volume of axillary lymph nodes in patients
with locally advanced breast cancer before and after neoadjuvant treatment (by ultrasound)

Groups of patients Volume of lymph Volume of lymph The degree of
. Number of
according to the method atients nodes before nodes after lymph nodes
of treatment P treatment (cm3) treatment (cm3) regression in %
I control group (AC) 36 2,75 1,2 56,4+8,3
II investigative group
-+
(AC+Arglabin) 30 3,74 1,01 73,0+8,1
II investigative group
+
(Arglabin) 27 7,26 33 54,6%9,6
note: * - there is no statistically significant regression in any of the three groups (p=0,05)
Table 4. Pathological response of the tumor after neoadjuvant therapy
Groups of patients Number Pathological response degrees
according to the method (.)f 0 1 2 3 4 344
of treatment patients
36 15 12 6 3 9
I control group (AC) - 41,7482 | 333479 | 16,7462 | 83+4,6 | 25,0+72
II investigative group 30 ) 12 8 7 3 10
(AC+Arglabin) 40,0+8,9 26,6+8,1 23,3+7,7 | 10,0+5,5 | 33,3+8.,6
II investigative group 27 3 15 5 4 ) 4
(Arglabin) 11,1+6,0 | 55,649,6 18,5+7,5 14,8+6,8 14,8+6,8

note: * - there is no statistically significant difference in any of the three groups (p>0,05)

Table 5. Hematological toxicity of neoadjuvant chemotherapy and arglabin in patients with breast cancer (M+m)

Hematological toxicity

Groups of patients according to protocols

AC - protocol (patients

-36,
cycles -144)
absolute value (%)

AC — protocol + Arglabin

absolute value (%)

(patients-30,
cycles -120)

Arglabin
(patients -27,
cycles -108)

absolute value (%)

Neutropenia total

28 (19,5+3,3%)

13 (10,8+2,8%)*

1 (0,9+0,9%)**

1 degree 16 (11,14£2,6%) 8 (6,7£2,3%) 1 (0,94£0,9%)
2 degree 8 (5,6£1,9%) 4 (3,3+1,6%) -
3-4 degrees 4 (2,8+1,4%) 1 (0,8+1,0%) -

Anemia total

8 (5,6+1,9%) 6 (5,0+2,0%) 2 (1,9+1,3%)
1 degree 8 (5,6£1,9%) 6 (5,0+2,0%) 2 (1,9+1,3%)
2 degree - - -
3-4 degrees - - -
Thrombocytopenia total 9 (6,34+2,0%) 6 (5,0+2,0%) 5 (4,64+2,0%)
1 degree 9 (6,3+2,0%) 6 (5,0+£2,0%) 5 (4,6£2,0%)
2 degree - -

note: * - statistically significant lower neutropenia in patients in the I investigative group
with respect to control group (p<0,05);

** statistically significant lower neutropenia in patients in the Il investigative group
in relation to the patients of the control group and the I investigative group (p<0,05)

In patients with LABC treated with neoadjuvant multiagent che-

motherapy, we also defined hematologic and non-hematological
toxicity (Table 5).

The most severe hematologic toxicity was in the control group
of patients. In this group of patients neutropenia was observed in
19,5+3,3% of patients. It was 10,8+2,8% in patients treated with
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Table 6. Non-hematological toxicity of neoadjuvant chemotherapy and arglabin in patients with breast cancer (M+m)

Grou

s of patients according to protocols

AC - protocol
(patients -36,
cycles -144)
absolute value (%)

Non-hematological toxicity

AC - protocol + Arglabin
(patients-30,
cycles -120)
absolute value (%)

Arglabin
(patients -27,
cycles -108)
absolute value (%)

Nausea, vomiting total 28 (19,5+3,3%)

16 (13,3+3,1%) -

(bronchospasm, anaphylaxis )

1-2 degrees 28 (19,5+3,3%) 16 (13,343,1%) -

3-4 degrees - - -

Mucositis total 14 (9,7£2,5%) 6 (5,0+2,0%) -

1-2 degrees 14 (9,7+2,5%) 6 (5,04+2,0%) -

3-4 degrees - - -
Hepatotoxity total 16 (11,142,6%)* 5 (4,2+1,8%) 3 (2,8+1,6%)
1-2 degrees 16 (11,142,6%)* 4 (3,3£1,6%) 3 (2,8+1,6%)

3-4 degrees - 1 (0,840,8%) -

Nephrotoxicity total 2(1,4+0,98%) - -

1-2 degrees 2(1,4+0,98%) - -

3-4 degrees - - -
Allergic reactions total - 5 (4,2+1,8%) 3 (2,8+1,6%)
1-2 degrees - 5(4,2+1,8%) 3 (2,8+1,6%)

(transient rash, urticaria )
3-4 degrees - - -

note: * - statistically significant higher hepatotoxicity in patients in the control group
with respect to the I and II investigative groups(p<0,05)

neoadjuvant AC-protocol + Arglabin and 0,9+0,9% in patients
treated with Arglabin as monotherapy. Arglabin does not cause
neutropenia, including Arglabin to AC-protocol causes a leveling
of the toxic effect of its agents.

Anemia I degree detected in patients of the control group and the
Iinvestigative group, it was observed in 5,6+1,9% and 5,0+2,0%
of patients respectively, and it is less expressed in patients of the
investigative group 2 (1,9+1,3%, but the difference is statistically
insignificant (p=0,05).

Thrombocytopenia I degree is expressed in patients of all groups
equally with low rates.

Non-hematological toxicities include nausea, vomiting, mucositis,
hepatotoxicity, nephrotoxicity, and allergic reactions.

Nausea and vomiting are equally common in patients in the control
group and the I investigative group - in 19,5+3,3% and 13,3+3,1%
of cases, respectively (p=>0,05). Mucositis similarly constituted
9,7£2,5% and 5,0+2,0%, respectively (Table 6). Arglabin as
monotherapy does not cause nausea and vomiting.

The most hepatotoxic was AC-protocol 11,1+2,6% of cases
(p<0,05). In I and II investigative groups - 4,2+1,8% and
2,8+1.6%, respectively. Nephrotoxicity was observed only in the
control group patients - 1,4+0,98% (p=0,05).

Among patients who received Arglabin, allergic reactions such
as skin rashes were observed in 4,2+1,8)% of cases in the I in-
vestigative group and in 2,8+1,6% of cases in the Il investigative
group (p=0,05).
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Chemotherapy is one of the principal methods of cancer treatment,
which allows not only to prolong the patient’s life, but also to
improve its quality. That is why clinicians have such an interest
to chemotherapy tolerability [4,14].

Currently, the use of phytoagents is quite promising direction in
the complex treatment of cancer patients. It has been established
that Arglabin prevent farnesylation of cellular proteins. Ras-
protein is a proto-oncogene of about 30% of human cancers,
including breast cancer. It is synthesized in the cytosol as a
proto-oncogene and then undergoes posttranslational modifica-
tion, which includes farnesylation by the enzyme farnesyl protein
transferase, elimination of the three carboxy-terminal amino acid
residues with a protease. Ras-modified protein binds to the inner
side of the plasma membrane and participates in the mitogenic
signal transduction [17]. Arglabin is a competitive inhibitor of
farnesyl transferase [10], which contributes to the inhibition of
the mitotic activity of tumor cells.

Furthermore, Arglabin, reducing the level of ATP tumor cell [1], can
cause destabilization of cell mitochondria that begins with the fall of
the transmembrane potential of the inner mitochondrial membrane
and is accompanied by the release of apoptogenic factors: proapop-
totic bel 2 protein, Bax protein, - causing cell apoptosis.

The effectiveness of chemotherapy is evaluated not only from
the point of view of immediate cytotoxic effects, but also taking
into account immunomodifying effects, which are inherent in
many chemotherapy drugs. Different immunocompetent cells
react unequally to the same chemotherapy drugs, which probably
determines the immunomodulatory effects. Arglabin has been
shown to have an immunomodulatory effect [14], is low-toxic
and well tolerated by patients.
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Conclusions.

1. Clinical efficacy of neoadjuvant chemotherapy according to
AC-protocol and AC-protocol + Arglabin were similar and was
significantly superior to Arglabin monotherapy. The addition of
Arglabin to AC might help lowering side effects of chemotherapy
but further inverstigation in larger collectives is necessary.

2. The degree of regression of the tumor is the same in patients
receiving neoadjuvant chemotherapy according to the scheme of
AC and AC + Arglabin, which significantly exceeds the degree
of regression in patients who received Arglabin monotherapy.

3. The highest rates of regression of metastatic lymph nodes are
observed in patients who received chemotherapy according to AC
+ arglabin (73.0+8.1%). The introduction of Arglabin in the AC-
protocol revealed a tendency to increase the degree of regression
of the lymph nodes. There was no statistically significant degree
of regression of the lymph nodes in patients of all three groups.

4. There was no statistically significant difference in the pathologi-
cal response of the tumor in patients of all three groups.

5. The most severe hematologic toxicity was in the control group,
neutropenia was observed at (19,5+3,3)% of patients. Arglabin
as monotherapy does not cause neutropenia. Adding Arglabin to
AC-protocol causes a leveling of the toxic effect of its agents.
Arglabin has very low toxicity and eliminates the toxic effects
of standard chemotherapy.
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SUMMARY

NEOADJUVANT CHEMOTHERAPY FOR LOCALLY
ADVANCED BREAST CANCER

"Fomenko Y., 'Sirota V., 2Omarova I.,
"Kabildina N., 'Amanov A.

'Karaganda State Medical University; *Karaganda Regional
Cancer Center, Kazakhstan

93 patients with LABC (T2N1-2M0, T3N0-2MO) at the age from
35 to 75 years were included in the trial. With 2 stage - 60 patients,
with the third stage - 33 patients. All patients were randomized
into 3 groups: The I control group (n=36) received 4 courses of
neoadjuvant chemotherapy according to AC-protocol (doxoru-
bicin 50 mg/m?, cyclophosphan-500 mg/m? on day 1, repeated
every three weeks) followed by radical mastectomy, 4 courses of
adjuvant chemotherapy (AC), radiotherapy and hormone therapy
if indicated. II investigative group (n=30) received the same
CTX but in combination with Arglabin at a dose of 370 mg/m?
for 7 days. III investigative group (n=27) received Arglabin as
monotherapy. The clinical efficacy of neoadjuvant chemotherapy
according to the scheme of AC and AC + arglabin was the same
and significantly exceeded Arlabine monotherapy. There was
no statistically significant difference in pathological response in
patients of all three groups. Arglabin has very low toxicity and
eliminates the toxic effects of standard chemotherapy.

Keywords: breast cancer, neoadjuvant chemotherapy, efficacy,
toxicity of chemotherapy.

PE3IOME

HEOAIBIOBAHTHAS XUMUOTEPAIIUSI MECTHOPA-
CIIPOCTPAHEHHOI'O PAKA MOJOYHOM KEJIE3bI

!®omenko FO.M., 'Cupora B.B., 2Omaposa .M.,
"Ka6oumauna H.A., '"Amanos A.C.

!Kapazanounckuil 20¢y0apcmeentblil MeOUYuHCKUll YHUeepCu-
mem; *KI'TI «Obnacmuoti onkonozuueckuti oucnancepy, Kapa-
eanoa, Kazaxcman

B uccnenoBanue BriroueHbl 93 OOJBHBIX MECTHOPACIIPOCTpa-
HEHHBIM pakoM MosiouHoi sxenessl (MP PMIK). BosbHbie
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paszeneHsl Ha 3 TpyNIbl: 2 UCClIeNyeMble U KOHTposibHas. |
(KOHTPONBHY0) TpyIny cocTaBuiau 36 6oiapHbIXx MP PMIK,
KOTOPBIC NOJTy4asiu 4 Kypca HeOablOBAHTHOW XUMHUOTEPAIUU
no cxeme AC (mokcopy6uuun 50 mr/m?, uuknodocdan
500 mr/m?), 30 nmanuenrtok II ucceyemMoii rpymis! moxydan
4 xypca xumuoteparnu# o cxeme AC + aprinadus (apriadus 370
mr/m? 7 nHeit), 27 maunentok I uccnenyemoii rpyrisi - 4 kypca
MOHOTepanuy apriaduHOM.
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Kinanueckas 3 GpeKTHBHOCTh HE0aIbI0BAHTHOH XUMUOTEPAITUH
o cxeme AC 1 AC+apriiabuH okasanach OJJMHaKOBOM U IOCTOBEp-
HO MPEBOCXOJMJIa MOHOTepanuio apriabuHoM. CTaTHCTHUECKH
3HAYMMOM Pa3HUILBI JISKAPCTBEHHOTO 1naroMopo3a OImyXoiH y
MalUEeHTOB BCEX TPEX IPYII HE BBISBICHO. ApriiabiH o0nasaer
caMOil HU3KOH TOKCUYHOCTBIO U HUBEIUPYET TOKCHYECKOe Aeih-
CTBHUE CTaHIAPTHOM MOJIUXUMUOTEPAIIHH.
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DINAMICS OF KNEE JOINT SPACE ASYMMETRY ON X-RAY AS A MARKER
OF KNEE OSTEOARTHRITIS REHABILITATION EFFICACY

Sheveleva N., Minbayeva L., Belyayeva Y.

Karaganda State Medical University, Department of Medical Rehabilitology,
Visual Diagnostics and Physical Training, Karagandy, Kazakhstan

The knee joint is a complex anatomical structure, consisting of
a tibiofemoral and patellofemoral joints, formed with 4 bones
(femur, tibia, fibula and patella). Joint stabilization is provided
by menisci, strong capsular-ligamental and musculotendinous
complexes. Anatomical structure of the knee joint allows wide
range of motions in sagittal (flexion-extension ranged 140°-145°),
frontal (abduction-adduction within 5°) and horizontal planes
(internal/ external rotation in flexion position 15-20°). Extension
of'the joint in the range of 90°-180° is accompanied with external
rotation and anterior displacement of the tibia [7].

An excessive axial and rotational load on the knee joint occurs as
a result of flat feet presence, valgus/varus installation of feet,
asymmetry of the limbs length, and violations axial and angular
positions of the pelvis. Uneven distribution of pressure on medial,
lateral, anterior and posterior portions of the joint inevitably leads
to traumatization of intra- and/or periarticular tissues, dysfunction
of connective tissue and muscle structures, violation of the lower
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limb axis, which promotes formation of functional overload of the
knee. As a result, conditions for development and progression of
degenerative changes in the knee joint are created [1,5,10]. Thus,
functional well-being of the knee depends on tendons, ligaments
and muscles of the entire lower extremity providing the correct
biomechanics, as well as the state of hip and ankle joints.

According to the data presented in the National Institute of Clini-
cal Excellence (NICE) recommendations on osteoarthritis care
and management in adults (United Kingdom, 2014), osteoar-
thritis (OA) is the leader among the causes of disability in older
people. In accordance with the prognostic data on the increase
of osteoarthritis incidence provided in 2013 by the United Na-
tions (UN), number of people aged over 60 years suffering from
OA would triple during the next 40 years and would affect about
20% of the world population by 2050 (about 130 millions). 30%
of the patients would have severe forms of disability [13]. About
25% of the population aged 50 years and older have radiological
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evidence of knee joint OA. The high prevalence of the disease
and progressive increase in the incidence of osteoarthritis [13],
necessitate continuous improvement of therapeutic and preven-
tive measures. Frequently revealed discrepancy of clinical and
radiological symptoms of knee joint osteoarthritis and long-lasting
relative stability of the characteristic X-ray symptoms [8], makes
it difficult to assess progression of the process and motivates
professionals improving the diagnostic search procedure.

Radiography is one of the most accessible and informative diag-
nostic method of joints examination, allowing to assess precisely
enough typical for osteoarthritis pathological changes of bone
structures and to determine the extent of its severity. The most
common radiological classifications used to identify the severity
of pathological changes in knee joints are the Kellgren-Lawrence
Grading Scale (1957) and classification of Kosinskaya N.S.
(1961) [3.4,11]. However, in international practice of knee joint
osteoarthritis diagnostics, as well as in the Clinical Protocols of
Diagnostics and Treatment of Gonarthrosis (M17) by the Health
and Social Development Ministry of the Republic of Kazakhstan
(2015), it is recommended to determine the degree of pathologi-
cal changes severity by Kellgren-Lawrence classification with
mandatory standard X-ray examination of the knee in direct and
lateral projections [2].

On the frontal X-ray it is possible to determine the size of joint
space. The joint space narrowing along with development of sub-
chondral osteosclerosis and formation of bone boundary growths
(osteophytes), is a specific radiological symptom of knee joint
osteoarthritis. Analysis of the dynamics of X-ray joint space al-
lows evaluating changes in the functional volume of the articular
cartilage and judging about progression of the process [8]. Accord-
ing to the recommendations of the World Health Organisation/
International League of Associations for Rheumatology (WHO/
ILAR), standardized measurement of interarticular knee joint
space is carried out by direct projection roentgenogram in the
place of maximal narrowing between femur and tibia (place of
the greatest mechanical load) on medial edge, which is normally
consist 4-8 mm [8]. Anatomical reference point for X-ray joint
space measuring are cortical endplate of the articular surface of
the femoral condyle and the articular surface of the proximal edge
of the tibia condyle at the base of articular recess [8].

However, decrease of joint cartilage, regardless of underlying
causes of knee joint OA, frequently occurs unevenly on dif-
ferent areas of the articular surface [8], that leads to the joint
space asymmetry on medial and lateral contours. The use of
standardized methods for X-ray knee joint space determining
does not provide an assessment of joint space symmetry. Nev-
ertheless, considering characteristic for the knee joint osteoar-
thritis biomechanical imbalances of lower limbs and relatively
long-lasting stability of radiographic symptoms, analysis of
the X-ray joint space variability expressed through quantitative
index of X-ray joint space asymmetry, seems to be informative.
Thus, to calculate this index, measurements should be carried
out both in the place of the largest narrowing and expanding
with following calculating of the difference between obtained
values. Determination of the X-ray knee joint space asym-
metry index (X-ray KJSAI) allows to assess precisely enough
changes of the knee joint anatomical congruence in dynamics
that can be used for statistical analysis and pathological process
progression monitoring. It will help improving the advisory
and diagnostic care for patients with knee OA.
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Thus, the method of the X-ray KISAI determining has been de-
veloped to optimize radiological examination of the knee.

Material and methods. To achieve this goal several changes to
the standard procedure of knee joints radiological diagnostics
have been made:

- standard position to perform an X-ray of the knee in direct pro-
jection (lying with straightened in the knee and hip joints legs,
slightly turning feet inwards) [8] has been changed to standing
position “with load”;

- patient positioning “with load” has been upgraded by direct in-
stallation of the feet (parallel to each other) on the deck footboard,
that differs from the standardized (with feet turning inwards) [9].
In this position it is possible to get a radiological picture of the
axial load on the knee joint distribution, depending on the pres-
ence of valgus/varus position of the feet;

- an X-ray joint space was assessed by two parameters measured
on the medial and lateral joint contours in areas of largest nar-
rowing and expanding (edge surface of the lateral and medial
condyle of femur and tibia bones at the anterior surface), respec-
tively (Fig. 1);

- an asymmetry of X-ray joint space was evaluated by the differ-
ence of digital indicators (in cm), fixed in the areas of narrowing
and expanding.

The direction of the central beam during radiographic examina-
tion was carried out 2 cm (one finger width) below the upper
pole of the patella (in the middle of the articular surface), and
then to the center of the sensing device, according to the standard
technique [9].

Method of radiography in lateral projection was not a subject for
modification and was not used for the analysis, because it is not
informative for the X-ray knee joint space determination.

The proposed technique of radiological research was tested on 30
patients (22 women, 8 men) with verified diagnosis of knee joint
osteoarthritis of 2-3 degrees in Kellgren-Lawrence classification.
Digital X-ray system Luminos Fusion (Siemens) with a dynamic
version of the flat panel detector and the ability to reduce the
radiation exposure by up to 90% was used for diagnostics [15].
The software of the diagnostic equipment with advanced image
processing algorithms allowed carrying out high-quality calcula-
tion of the X-ray KJSAL

All patients received knee joint OA treatment with extracorporeal
shock-wave therapy (ESWT), used as a monotherapy. Prior to
each procedure, the shock-wave diagnostics of pain locus in bone,
muscle, tendon and ligaments structures of femur and tibia (back
and frontal surface) was conducted. Searching was also carried
out in the area of sacroiliac joint and lumbar spine, with following
therapeutic influence on the identified areas of hyperalgesia [14].
Areas of diagnostic search were determined according to the laws
of pain propagation by Cumonc JI.T. et al. [6]. A feature of the
applied ESWT methodology was implementation of individual
biomechanical correction of ligament-tendon-muscular system
of lower limbs of the patients that contributed to the creation of
necessary conditions for full range of movement in knee joints at
functional unload. The course of treatment consisted of 5 proce-
dures carried out with 3-5 days interval. Thus, the time between
the initial (before treatment) and secondary (within 2-3 days after
the end of therapy) X-rays of the knee was, respectively, 3-4
weeks. Analysis of the X-ray KJSAI dynamics and the result of
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Fig. 1. Determination of the X-ray knee joint space in the areas of maximum narrowing and expanding

podometric survey in comparative assessment before and after
extracorporeal shock-wave therapy was performed with the use
of nonparametric paired Wilcoxon test for 2-affiliated groups,
with representation of data in Me (Q1;Q3). Reducing of
counted index and severity of load asymmetry between the
front and rear part of the foot on the affected with knee joint
osteoarthritis leg, indicated about biomechanical processes
improvement and was seen as a positive trend. Evaluation
of ESWT clinical efficacy was performed by Roles and
Maudsley Granding Score at the end of therapy: 1 points
(excellent) - complete functional recovery of patients with
pathological changes of joints in the absence of pain; 2
points (good) - complete restoration of motor activity with
the preservation periods of discomfort; 3 points (accept-
able) - the appearance of discomfort sense in knee joint
due to prolonged physical activity; 4 points (bad) - low
efficiency of ESWT caused by persistence of pain, limit-
ing motor activity. The treatment result, valued from 1 to
3 points was regarded as positive, 4 points - as the lack of
clinical efficacy of the therapy.

Results and their discussion. In the primary knee joint X-ray
examination an asymmetry of joint space was revealed in 100%
of patients (n=30). As a result of course therapy with ESWT,
the change in X-ray picture of the knee was observed in all pa-
tients. Statistically significant decrease of X-ray KISAI defined
by the proposed method was observed as a result of ESWT
application (Z=5.20, p<0.001) and amounted 0.22 (0.18;0.24)
before and 0.12 (0.10;0.14) after treatment. Statistically sig-
nificant (Z=5.10; p=0.00001) dynamic change of podometric
pattern was observed in all respondents and characterized by
decrease of supporting area asymmetry and percentage index
of load distribution on the front and rear aspects of foot from
24(12;30) to 6(4;30) (M(Q1;Q3)). By Roles and Maudsley
Granding Score, all patients reported positive clinical effect
of biomechanically based ESWT mode of application. Thus,
30% (n=9) of patients evaluated the results of treatment as
“excellent” (1 point), 63% (n=19) - as “good” (2 points), and
only 7% (n=2) - as “acceptable”(3 points).

Figs. 2 and 3 shows the examples of x-ray joint space asymmetry
definition in patients with knee OA before and after a course of
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ESWT application with calculation of asymmetry index. X-ray
KJSAI on presented in Figures 2 and 3 roentgenograms was
calculated by finding the difference between the size of joint
space on the lateral (for both patients - a place of maximum
expansion) and medial (for both patients - place of the greatest
narrowing) contours.

B

Fig. 2. Patient N., 39 years old. Determination of the X-ray
Joint space asymmetry index in areas of maximum narrowing
and expansion: A - before treatment, B - after treatment

Thus, for the patient N., 39 years (Fig.2), calculation of X-ray
KJSAI on presented X-ray images was as follows: D2-D1=0.64-
0.40=0.24 cm (Fig.2A) - before treatment and D2-D1=0.66-
0.55=0.11 cm (Fig.2B) - after treatment. As a result, comparative
evaluation of the received data showed decrease of the X-ray joint
space asymmetry index from 0.24 ¢cm to 0.11 cm that means in
percentage by 54%.
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Fig. 3. Patient K., 58 years old. Determination of the X-ray
Jjoint space asymmetry index in areas of maximum narrow-
ing and expansion: A - before treatment, B - after treatment

For the patient K., 58 years (Fig.3) X-ray KJSAI calculated as
follows: D5-D4=0.68-0.42=0.26 cm (Fig.3A) - before treatment
and D6-D4=0.72-0.64=0.08 cm (Fig.3B) - after treatment. Ac-
cording to our measurements, the X-ray joint space asymmetry
index changed from 0.26 cm to 0.08 cm, corresponding to the
index decrease on 69%.

Reducing of the X-ray knee joint space asymmetry as a result of
ESWT application in the absence of any signs of exacerbation of
degenerative and destructive changes in the knee joints, was seen
as a positive X-ray dynamics of knee joint OA, comparable with
the improvement of clinical parameters. Decreasing of joint space
asymmetry testified restitution of load uniformity on lateral and
medial areas of the affected with osteoarthritis knee, contributing
to the creation of conditions to facilitate joint functioning.

Thus, the proposed modification of standardized X-ray method of
knee joint investigation allows expressing the joint space asym-
metry in digital equivalent (X-ray KJSAI), estimating dynamics
of changes of knee joint congruence, and providing differentiated
approach to the treatment. It is recommended for implementation
in healthcare practice.
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SUMMARY

DINAMICS OF KNEE JOINT SPACE ASYMMETRY ON
X-RAY AS A MARKER OF KNEE OSTEOARTHRITIS
REHABILITATION EFFICACY

Sheveleva N., Minbayeva L., Belyayeva Y.

Karaganda State Medical University, Department of Medical
Rehabilitology, Visual Diagnostics and Physical Training, Kara-
gandy, Kazakhstan

Reducing of articular cartilage functional volume in knee joint
osteoarthritis occurs unevenly and accompanied with pathologi-
cal changes of lower limb axis as a result of connective tissue and
muscle structures dysfunction. Evaluation of X-ray knee joint space
asymmetry seems to be informative to analyze the dynamics of
lower extremities biomechanical imbalances characteristic for knee
joint osteoarthritis. However, standardized method of X-ray joint
space determining does not include its symmetry calculation.

The purpose of the study was optimization of knee joint radio-
logical examination by developing of X-ray knee joint space
asymmetry index calculation method.

The proposed method was used for comparative analysis of
extracorporeal shock-wave therapy efficacy in 30 patients with
knee joint osteoarthritis of 2-3 degrees (Kellgren-Lawrence,
1957). As a result of the conducted treatment statistically sig-
nificant decrease of the X-ray knee joint space asymmetry index
was observed (Me(Q1;Q3): Z=5.20, p<0.001) and amounted
as 0.22 (0.18;0.24) before treatment and 0.12 (0.10;0.14) after.
Also, statistically significant (Z=5.10; p=0.00001) changes of
load asymmetry on front and rear foot sections were observed
by the results of podometric survey in comparative assessment
before (Me(Q1;Q3)=24(12;30)) and after (Me(Q1;Q3)=6(4;30))
course therapy. 30% (n=9) of the patients evaluated the outcome
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of the treatment as "excellent" (1 point), 63% (n=19) - as "good"
(2 points) and only 7% (n=2) - as "acceptable" (3 points) ac-
cording to the Roles and Maudsley score. The listed above data
was regarded as an X-ray positive dynamics comparable with
clinical improvement.

Thus, the X-ray knee joint space asymmetry index, calculated
according to the proposed method, allows to evaluate dynamics
of articular surfaces congruency changes and provide differenti-
ated approach to the treatment of knee joint osteoarthritis.

Keywords: knee joint osteoarthritis, radiography, joint space,
shock-wave therapy.

PE3IOME

JUHAMHUKA ACHMMETPUAU CYCTABHOM IIEJA
KOJIEHHOI'O CYCTABA HA PEHTITEHOI'PAMME
KAK MAPKEP D®PEKTHBHOCTU PEABUJINTAIIUU
IT'OHAPTPO3A

[leBenea H.U., Mun6aesa JI.C., beasieBa 51.B.

Kapaeanounckuii 2ocyoapcmeennviil MeOUYUHCKUL YHUBEPCU-
mem, Kagheopa MeOUYyuHCKol peaduaumonocuu, iyiesou ouae-
Hocmuku u gusuyeckoeo eéocnumanus, Kapaeanoa, Kasaxcman

VYmenbuieHne GyHKIHOHAIBLHOrO 00beMa CyCTaBHOIO XPsIa
IpU TOHAPTPO3EC MPOUCXOAUT HEPABHOMEPHO M COMPOBO-
XKaaercia HapyLUeHl/IeM ocHu Hl/I)KHeI\/'I KOHCYHOCTHU BCJICACTBUC
TUChYHKIMN COSTMHUTEIbHOTKAHHBIX U MBIILICYHBIX CTPYKTYP.
OLeHKa CUMMETPUYHOCTH PEHTI€HOBCKOW CyCTaBHOI Iienu
KOJICHHBIX CyCTaBOB SABJISICTCA I/IH(bOpMaTl/IBHbIM MaTCpl/IaJ'lOM
JUUIS aHAJIM3a JUHAMUAKH OMOMEXaHUYECKOTO JucOamanHca HuK-
HUX KOHEYHOCTEH, OMIHAKO, CTAHAapTU3NPOBAHHAS METOINKA
OIpe/eJICHNUs PEHTICHOBCKOH CyCTaBHOM 111U He IpeaycMa-
TPHUBACT MIPOBECHUE pacyeTa €€ CHMMETPUUHOCTH. [loaTomy,
C LICJIbIO ONITUMU3AIMU PEHTTCHOJIOTHYECKOTO UCCIICIOBAHUS
KOJICHHBIX CYCTaBOB HaMu pa3pa0oTaHa METOIMKa pacuera
I0Ka3aTeNsl aCUMMETPUYHOCTH PEHTIC€HOBCKOI CyCTaBHOM
IIEJIM KOJIEHHBIX CYCTaBOB.

[MpemioxenHast MeToMKa OblIa UCIOJIL30BAHA AJIsI IIPOBEIACHHS
CPaBHUTEIJILHOTO aHaJIN3a (P PEKTHBHOCTH IKCTPAKOPIIOPATBHOM
yAApHO-BOJIHOBOH Tepanuu y 30 nalueHToB ¢ TOHApTPO30M 2-3
crenenu no Kemnrpen-Jloypency (1957). B pesynbrare npo-
BEJICHHOTO JICYCHHUS] HAaOJIIOJAIOCh CTAaTUCTHYECKH 3HAYNMOE
YMCHBUICHUE TTOKa3aTeJil aCUMMETPUYHOCTU peHTFCHOBCKOI\/'I
CyCTaBHOMU IIeNH KOJIEHHBIX cycTaBoB - Me(Q1;Q3): Z=5,20;
p<0,001), uto cocrasmio 0,22 (0,18;0,24) no neyerus u 0,12
(0,10;0,14) mocne. Cratuctuuecku 3Hauumo (Z=5,10;p=0,00001)
U3MEHWIACh ACUMMETPHUS Harpy3KU Ha NEpefHUH U 3aJHUl OT-
JIeJIBI CTOIIBI [0 Pe3yJIbTaTaM HOJOMETPUUECKOTO HCCIIeOBAHUS
B CpaBHUTEJIbHOM acnekre - 1o Me(Q1;Q3)=24(12;30) u nocne
Me(Q1;Q3)=6(4;30) xypcooii Tepanuu. Ilo mkane Poynsa u
Monciu 30% oGcnenyeMblx pe3yibTaT JeUeHHsl OLEHWIN KakK
«oTanuHbl» (1 6amm), 63% - kak «xopomuidy» (2 6amia) U TONb-
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ko 7% - xak «mpuemiemblid» (3 O6aiia). BeimenepeuucienHoe
pPACLCHHBAJIOCh KaK MOJOXKUTEIbHASI PEHTICHOJIOTHYECKas
JHUHAMHKa, COImocTaBuMas C yJ'Iy‘lLLIeHI/leM APYrux KJIMHUKO-Iua-
FHOCTHYECKHX TIOKa3aTelieH.

Taxum 00pa3oM, pacCUMTAaHHBINA M0 MPEIIOKEHHOW METOIAMKE
[I0Ka3aTeslb ACHMMETPUYHOCTH PEHTTCHOBCKOM CyCTaBHOM 1eIH
II03BOJISIET OLICHUTh U3MEHEHUS KOHIPYIHTHOCTH CyCTaBHbIX I10-
BEPXHOCTEH B AMHAMUKE M 00ecrnednTs nuddepeHpoBaHHbIi
MIOAXOJ K Tepaluy TOHapTpO3a.
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PROGNOSTIC RISK OF OBSTETRIC AND PERINATAL COMPLICATIONS
IN PREGNANT WOMEN WITH THYROID DYSFUNCTION

Morchiladze N., Tkeshelashvili B., Gagua T., Gagua D.

“David Gagua Clinic” Ltd., Thilisi, Georgia

It is known that thyroid hormones regulate the fetal growth
and nervous system development process, mineralization of
bones, metabolic activity in cells and protein synthesis [2,8,20].
Dysfunction of thyroid gland accounts for dysembryogenesis
and placentation pathology, deteriorates the labor and perinatal
outcome. 17% of pregnant women demonstrate pathologies,
including: pre-eclampsia in 30%, fetoplacental insufficiency in
86%, labor abnormalities — in 30% of cases, respectively [2,5,9].
Inadequate treatment of thyroid pathology significantly increases
the incidence of spontaneous abortions, cessation of pregnancies
and premature deliveries [10,12,21].

There is a consideration, that incomplete adaptive capacity of
thyroid functions in pregnancy can lead to complicated course of
gestation, labor and post-partum period, especially under Iodine
deficit conditions [3,13,16]. According to other authors, the risk
of specific complications in pregnancy is decreased to minimum
provided the adequate treatment and compensation of thyroid
pathology [7,17,22].

Pregnant women with thyroid pathology demonstrate perinatal en-
cephalopathy (68.2%), frequently during gestation, anema (27.8%),
also chronic hypoxia (22.5%), hypotrophy (23.4%) and different
types of developmental abnormalities (25%) [1,13,15], as for the
perinatal mortality, it keeps high accounting for 24 cases per 1000
newborns. Target risks include CNS and endocrine organs of the
fetus. In 12% of cases, congenital dysfunction of thyroid gland
develops [4,6,19].

All above mentioned unequivocally indicates on important role
of maternal thyroid pathology in obstetric and peri-neonatal
morbidity structure. A number of studies have been dedicated to
the research of thyroid gland dysfunction in pregnant women.

Although these issues still remain actual, especially those considering
the influence of thyroid dysfunction on maternal and neonatal health.
Moreover, there is no uniform hypothesis about complications of
pregnancy and prognostication of unfavorable outcome.

Study Aim - To clarify the specificities of gestational process, also
to define the prognostic risk of obstetric and perinatal complica-
tions in pregnant women with thyroid pathology.

Material and methods. The study was performed on the basis
of “David Gagua Clinic” Ltd. The design was prospective, open
controlled study. According to the referral to the clinic, 292
pregnant females were recruited and involved into the main
group, who had been diagnosed thyroid pathology based on
the clinical and laboratory/instrumental (ulstrasound) findings.
The quantity changes in normal limits to thyroid hormones for
pregnancy profile were taken into account during the assess-
ment of hormonal status (TSH - 0,1-2,5 mIE/L, FT4 - 10,3-24,5
pmol/L, Anti-tpo<40 IE/L).

The study inclusion criteria considered the following: reproduc-
tive age, between 16-44 years; [ trimester of pregnancy; testified
diagnosis of thyroid pathology.

© GMN

The study exclusion criteria involved the presence of comorbid
chronic somatic pathology. The control group involved 58 “con-
ditionally” healthy pregnant females, who were not diagnosed
neither for thyroid nor for other somatic pathologies and had not
been under the follow-up with endocrinologist before pregnancy.

Monitoring of thyroid status was performed according to the
trimesters. Overall health was assessed according to international
protocols, Apgar scale and anthropometric data. In case if neded,
neuroscopy study was used. National clinical practice guideline /
recommendation for “Early age pediatric physical development
and its assessment” (2009) was used to evaluate the neonate’s
weight.

The retrieved data was statistically treated by application of SPSS
v.12 program package.

Pearson’s value - x*>and P were calculated to define the confidence
range between quantitative data for comparable groups. 0.05
value was considered as critically siginificant. Risks ratio (RR)
was determined for obstetric and perinatal complications, using
the table (2x2), and considering the 95% confidence interval.

Results and their discussion. 350 pregnant women (292+58) and
their neonates were studied under the research. The mean age of preg-
nant females was 25+3,9 years. In both main and control groups first-
time pregnancies were prevailing (50.7% and 51.7%, respectively).
Overweight before pregnancy was prevailing in patients involved in
main group (29,4%,y’=1.903, P=0.168). In the same group, 31.8%
of pregnant females had dysmenorrhea in the history, 11.6% - spon-
taneous abortion and premature delivery, and 14.4% of pregnants
females were using hormonal contraception before pregnancy. The
control group showed dysmenorrhea in history of 22.4% of cases
(x*=1,618,P=0.204), spontaneous abortion and premature delivery
in 13.8% (%*>=0,057,P=0.811), and the previous use of hormonal
contraception was found in 8.6% of patients (3>=0,931,P=0.335).

According to thyoid status, 41.4% of pregnants demonstrated
hypothyroidismus, 35.6% - isolated hypothyroxinemia, and
4.5% - hypothyroidismus. High level of antibodies were found
in 18.5% of cases; nodular goiter was diagnosed in 38 patients,
12.3% from which was associated with hypothyroidismus and
23% - with isolated hypothyroxinemia. All patients in the main
group devecoped treatment during pregnancy period mainly tar-
geting on thyroid stimulation (Iodine preparationg, L-thyroxin).

Relative risk (RR) to complications observed in the ongoing
pregnancy was defined in the study process (Table 1).

According to obtained results, the nausea/vomiting of preg-
nancy was observed in 60.9% of the main group, which was 1.5
times higher than control group data (¥*>=16.153, P=0,0001).
In addition, this finding was found to be confidently high in
pregnants with hypothyroidismus (61,9%, x*=5,926, P=0,015)
and (62,5%, x*=5,883, P=0,015), respectively. The prevalence
index for iron deficiency anemia was 2 times higher in the main
group (y>=24.881, P=0,0001). Similar to the nausea/vomiting,
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Table 1. Pregnancy complications in the studied cohort (n=350)

Clinical signs M?Iiizg;;)u P Con(t:l'ozlsg;oup RR CI ¥ P
Nausea/vomiting of pregnancy 178(60,9%) 24 (41,4%) 3.36 1.79-6.31 16.153 | 0.000
Iron deficiency anemia 122(41,8%) 14 (24,1%) 2.25 1.13-4.53 5.619 | 0.018
Chronic lower limb veins disease 44(15,1%) 10(17,2%) 0.85 0.38-1.94 0.048 0.826
Preeclampsia 15(4,5%) 3(5,2%) 0.99 0.25-4.47 0.000 1.000
Overweight 99(33,9%) 14(24,1%) 1.61 0.80-3.25 1.688 0.194
Arterial hypertension 16(5,5%) 2(3,4%) 1.62 0.34-10.51 0.099 0.753
Vaginal bleeding 30(10,2%) 6(10,3%) 0.99 0.37-2.80 0.000 1.000

Table 2. Ddelivery complications and outcomes in the studied group (n=350)
Main group Control
Clinical signs (n=292) group RR CI ¥ P
(n=58)
The risk of spontaneous abortion 45(15,4%) 6(10,3%) 1.57 0.60-4.35 0.632 0.427
Premature delivery 28(9,6%) 4(6,9%) 1.43 0.45-5.02 0.160 0.688
Ealy rupture of fetal sac 31(10,6%) 3(5,2%) 2.17 0.60-9.27 1.073 0.301
Abnormal labor activity 67(22.9%) 14(24,1%) 0.93 0.46-1.91 0.001 0.979
Drug-stimulated delivery 47(16,1%) 5(8,6%) 2.03 0.73-6.11 1.587 0.208
Obstetric surgery procedures 78(26,7%) 8(13,8%) 2.27 0.98-5.45 3.688 0.054
Late pregnancies 8(2,7%) 3(5,2%) 0.51 0.11-2.52 0.322 0.507
Postpartum bleeding 30(10,3%) 6(10,3%) 0.99 0.37-0.80 0.000 1.000

the prevalence of iron deficiency anemia was statistically sig-
nificant and high in pregnants with hypothyroidismus (45,5%,
¥*=6.648, P=0,010) and isolated hypothyroxinemia (41,3%,
1>=4.110, P=0,042).

The study results match are in accordance with the literature data
[3,4] about development of thyroprive anemia in pregnants with
thyroid pathology, which indicates on metabolic activity and
stimulating effect on erythropoiesis decreasing.

The study of comparative risk for complications in pregnancy
revealed confidently high indicis of pregnancy-related nausea/
vomitting (RR-3,36, CI-1.79-6.31) and iron-deficiency anemia
(RR-2.25, CI-1.13-4.53). Relative risk >1 was demonstrated in
cases of abnormal weight gain (RR-1.61, CI-0.80-3.25) and arte-
rial hypertension (RR-1.62, CI-0.34-10.51), though the mentioned
hypothesis was not testified by x> and P data.

The complications and outcomes of delivery are seen in Table 2.
The Table 2 shows that the risk for spontaneous abortion (RR-1.57,
CI-0.60-4.35) and premature delivery (RR-1.43, CI-0.45-5.02)
are both high, especially in hypothyroidismus and high levels of
anti-thyroid peroxidase antibodies.

Under the above mentioned circumstances, the risk (27,8%,
¥x*=4,493, P=0,034) of premature delivery (14,3%,%>=1.099,
P=0,295) was twice as high as control group data (10.3% and
6.9%, respectively). In patients with thyroid dysfunction the prog-
nostical risk for obstetric surgeries (episio-perineotomy, induced
rupture of fetal sac, also the use of obstetric forceps and vaccum
extraction procedures) was proved to be statistically significant
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(RR-2.27, CI-0.98-5.45). One case in main group demonstrated
spontaneous abortion and in one case there was a delivery with
stillborn neonate.

The comparative risk of cesarean section was equally high in
both groups of pregnant females (33.6% in main group, 29.3%
in control group, respectively). We believe that cesaean section
was frequently performed not by medical indication but mostly
by requirement of pregnant subjects, due to which this indices
were not considered in the results.

The assessment data by Apgar scale was identical in compared
groups. Timely normal neonates with weight of 2500 — 4000
gr. were born in 91.4% of pregnant females group with thyroid
pathology. The average weight of neonates was 3400£323,5 gr.,
with length of 50,9+11,9 cm. Overweight at birth (>4000 gr.) was
observed in 6.5% of neonates (RR-2.65, CI-0,35-56.16), and low
weight (1500-2500 gr.) — in 4.5% (RR-0.60, CI-0.21-1.78). The
number of timely neonates in control group was 93.1% (average
weight - 3400+0,80, average length — 50.0+0.16). The number
of premature neonates in main group was 7.9%, and in control
group — 6.8%, respectively (RR-1.15,CI-0.35-4.11).

Postpartum iron deficiency anemia was observed in 23.3% of
main group of females after delivery, which was 1.5 times higher
than the control group data (15,5%, x*=1.419, P=0,234). The
relative risk for iron deficiency anemia was 1.69 (CI-0.75-3.90).
Abnormal weight gain was demonstrated in 16.8% of main group,
which was 3 times higher than the control group data (5,2%,
1>=4.449, P=0,035), the relative risk also was respectively high
(RR-3.77,CI-1.07-15.78).
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The risk for chronic venous diseases of lower limbs was shown
to be statistically significant in postpartum period (RR-7.15,
%*=3,926, P=0.047).

Cjnclusion: The analysis of the obtained results demonstrated
the high risk of pregnancy-related nausea/vomitting and iron
deificiency anemia in the pregnant population with thyroid pathol-
ogy, especially in hypothyroidism and isolated hypothyroxinemia
conditions. The prognostical risk for spontaneous abortion, prema-
ture delivery and the need for obstetric surgeries was statistically
significant in pregnants with hypothyroidismus.

The risk of delivery with low weight neonates was high in the aspect
of perinatal outcomes. High relative ratio of iron deficiency anemia,
abnormal weight gain and chronic venous diseases of lower limbs
was alarming in postpartum period.

Thus, the results of conducted study demonstrated that thyroid
pathology in pregnant females, regardless of obstetric and perina-
tal complications, is related with particular risk for development
of obstetric and perinatal complications in general. All of the
above indicates on absolute necessity of pre-gravid preparation
and achievement of euthyroid state at the stage of planning of the
pregnancy. At the same time, adequate treatment allows to remit
the thyroid pathology diagnosed during pregnancy in compensa-
tory phase, in order to decrease significantly its negative effects
on both maternal and fetal organism.
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SUMMARY

PROGNOSTIC RISK OF OBSTETRIC AND PERINATAL
COMPLICATIONS IN PREGNANT WOMEN WITH THY-
ROID DYSFUNCTION

Morchiladze N., Tkeshelashvili B., Gagua T., Gagua D.
“David Gagua Clinic” Ltd., Thilisi, Georgia

Maternal thyroid pathology takes important role in obstetric
and peri-neonatal morbidity structure. Despite of the number of
studies conducted in the field of thyroid disorders of pregnant
females, the definition of influence of thyroid gland dysfunction on
maternal and neonatal health still remains actual. The mentioned
topics draw specific interest in the aspect of prognosticaiton of
complications and unfavorable outcome.
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Aim of the study - to define the specificities of gestation period
and determine the prognostic risk of obstetric and perinatal com-
plications in pregnant females with thyroid pathology.

The study was performed at the base of “David Gagua Clinic”
Ltd. Prospective, open controlled study design was applied. Based
upon the referral to the clinic, 292 pregnant females with thyroid
pathology were involved in the main group.

The control group involved 58 conditionally healthy pregnant
females of reproductive age. Thyroid status had been monitored
accoding to trimesters during the whole period of prgnancy and
1 month following the delivery. The health state of neonates was
assessed by international protocols.

To define the confidence interval for relative ratio between
quantitative data of compared groups, x>, P and RR indices were
calculated, and its critical level was considered to be 0.05. The
risks ratio with defining of the data was determined for obstetric
and perinatal complications.

120 (41.4%) of pregnant subjects demonstrated hypothyroidism, 104
(35.6%) - isolated hypothyroxinmia, and 13 (4.5%) - hyperthyroid-
ism. High levels of anti-thyroid peroxidase antibodies were observed
in 54 (18.5%) of cases, nodular gout was found in 38 (13%) patients,
5 (12.3%) of which was associated with hypothyroidism and 9
(23%) - with isolated hypothyroxinemia. Correcting treatment was
administered to all pregnant subjects during the pregnancy period.

Based on the analysis of acquired data, the high probability of
prengancy-related nausea/vomiting and iron-deficiency anemia was
demonstrated in the population of pregnant females with thyroid
pathology, especially in those with hypothyroidism and isolated
hypothyroxinemia. The prognostic risk of early spontaneous abor-
tion, premature delivery and obstetric surgical interventions was
statistically significant in pregnant females with hypothyroidism. The
relative ratio for low neonatal weight, maternal iron deficiency ane-
mia in postpartum period, abnormal weight gain and chronic lower
limb venous disorders were high in the aspect of perinatal outcomes.

Thus, despite of timely diagnosis and adequate treatment, thy-
roid pathology revealed in the gestational period is related with
particular risk for development of obstetric and perinatal com-
plications, which indicates on absolute necessity of pregravid
preparation and achievement of euthyroid state at preliminary
stage of pregnancy planning.

Keywords: pregnancy, thyroid pathology, obstetric and perinatal
complications.

PE3IOME

MMPOTHO3 PUCKA AKYIIEPCKUX U NEPUHATAJIb-
HBIX OCJIO)KHEHUM Y BEPEMEHHBIX C TUPEOU/I-
HOM IUCO®YHKIMEMR

Mopuunianze H.A., Tkemeaamsuau b./1., Farya T.JL,, larya I A.
000 «Knunuka /lasuoa Iacyay, Tounrucu, I pysus

B cTpykType akylepcKUX U NMepHHEOHaTaJbHBIX 3a00JIeBaHui
3HAYUTECJIBbHOC MECTO IMPUHALJICIKUT Tl/lpeOl/I)lHOi/Jl [MaToJIOTUH

marepu. HecMoTpst Ha MHOXECTBO UCCIIEIOBAHUH, IIPOBEICHHBIX
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B TUPEOJIOrUH OEPEeMEHHBIX, 10 Ceif IeHb 0CTASTCs aKTyaIbHBIM
YCTaHOBJICHHE BIUSHUS AUC(YHKIMU [IUTOBUIHOM JKeJie3bl Ha
COCTOSIHUE 3/I0pPOBbsI MATEPH M HOBOPOXKICHHOI'O C TOYKH 3PEHUs
MPOrHO3UPOBAHUS OCJIOKHECHUH 1 HEOJAroHae)KHBIX HCXOJIOB.

Ilenbto uccnenoBanus SBUIOCH ONpEEIeHUE 0COOCHHOCTEM
IMPOTEKaHus recralu U puckKa aKyLLlepCKI/IX U NIC€PHUHATAJIbHBIX
OCJIOXKHEHHH y OEPEMEHHBIX C TUPEOHJHON TUCHYHKINCH.

Hccenenosanue BemonHeHo Ha 6aze OO0 «Kimmnuka JlaBuna Iarya.
IIpoBeneHo MPOCIIEKTUBHOE, OTKPHITO-KOHTPOIUPYEMOE HCCIIEN0-
BaHwue 292 GepeMEHHBIX ¢ YCTAaHOBJICHHOW THPCOUTHOM MATOIOTHEH
(ocHoBHas rpymmna). KoHTponbHYO IpyIiny cOCTaBUIN 58 YCIOBHO
370POBBIX OEPEMEHHBIX PEMPOLYKTUBHOIO Bo3pacTa. MOHUTOPUHT
THUPEOUIHOTO cTacyca IO TPUMECTpaM NPOU3BONMICS B TEUECHUE
BCEro Ieprofa OEpeMEHHOCTH M Ha NPOTSHKEHUH Mecsla Iocie
ponoB. CocTosiHUE 310pOBbS HOBOPOXKIECHHBIX OLICHUBAJIOCH B CO-
OTBETCTBUE C MEXKAYHAPOIHBIMU l'lpOTOKOJ'laMPI.)IJ'lﬂ YCTaHOBJICHUSA
JOCTOBEPHOCTHU CBA3HU MEKIY KOJIMYCCTBECHHBIMU ITOKA3aTCIICIIAMU
CpaBHHMBAEMbIX TPy paccuutanbl > 1 RR, 3a ypoBeHb I0CTOBEP-
HOCTU npuHsTO 3HaueHue p<0,05. YTto kacaercs akyLIepCcKuX U
MIEPUHATAJIBHBIX OCJIOKHEHHH OIpelieJIeHO COOTHOIICHUE PHCKOB
C OIpe/IeIeHHeM I10Ka3aTeleH.

VYV 120 (41,1%) GepemeHHBIX OOHapy>keH THHOTUpPUO3, y 104
(35,6%) nzonupoBaHHasl TUIOTUPOKCUHeMUs, a Y 13 (4,5%)
- TUIIepTHPe03. BHICOKUI TUTP aHTUTEN 110 OTHOILEHUIO K TUpPe-
ouHOMY nepokcuaasmy 3adukcuposat y 54 (18,5%) sxeHuuH,
y3110B0ii 300 - y 38 (13%) naruenToB, u3 Kotopsix 5 (12,3%) Obutu
aCCOLMUPOBAH € I'MIIOTEpuo3oM, a 9 (23%) ¢ n3oaMpoBaHHOM
THIIOTUPOKCHHEMHUEH. Y BCeX NAllMEeHTOB OCHOBHOM IPyIIIIbI B Te-
yeHue 0epeMEHHOCTH IIPOBOIMIIOCH KOPPUTHPOBAHHOE JICUCHHUE.
Amnanus IIOJIYYCHHBIX NaHHBIX BBISIBUJI BBICOKYHO BEPOATHOCTH
Pa3BUTHS Keje30-AeHULIUTHON aHEMHH B TIOMYISILIMU OepeMeH-
HBIX C THPCOMIHOM TTATOJIOTHEH, 0COOCHHO BO BPEMSI TUIIOTEPHO3a
nu 1430nnp03a1—u—10ﬁ TUIIOTUPEKCUHEMHUH, a TAKKE CTATUCTUYCCKU
JIOCTOBEPHBIN MPOTHO3 PUCKA MPEKAECBPEMEHHOIO MpeKpalie-
HHsI OEPEMEHHOCTH, MPEXKICBPEMEHHBIX POIOB M aKyILIEPCKOTO
BMELIATCJIbCTBA Y OOJIBHBIX C T'ANoOTEPUO30M. C Touku 3pCHUA
MIEpUHATAIBHOTO MCXO0/a POJOB BBICOKUM ObUI PUCK POXKACHUS
JICTE C MaJIbIM BECOM, Pa3BUTHS KEIe30-ACHUIUTHON aHEMUN
Marepeil B IoC/IepoJOBOM NEPUOJIE, TATOIOTMYECKUN pOCT Beca
U XpOHUYECKOE BEHO3HOE 3a00JIeBaHNE HIKHUX KOHEUHOCTEH.
Pe3ynbraThl NpoBeIEHHOTO UCCIIEJOBAaHUS O3BOJISIOT 3aK/IIOUUTD,
YTO HECMOTPs Ha CBOEBPEMEHHYIO JUArHOCTUKY U aJIeKBAaTHOE
JIeYeHe TUPEOUTHOM MaToJIOrHH, BEISBICHHON BO Bpems Oepe-
MEHHOCTH, 4aCTO Pa3BUBAIOTCA aKyHICPCKUE U IIEPUHATAIIbHBIC
OCJIO)KHEHMS, YTO JUKTYeT He0OXOUMOCTb IPErpaBuAHON MO~
TOTOBKHU Ha 3Tall€ IJIaHUupOBaHUsA 6€peM€HHOCTI/I " JOCTHXXCHUA
3YTUPOUIHOTO COCTOSHHUS.

“9boydy

bodgobm  ©s  39Mm0bo@omy@o  aommyargdgdols @olgol
3MHmybmbodgos Mm@ 9ddo modgmowgeo olggbdioomn

6. Im@boansdyg, d. BygdgensTgoao, m. 3539, ©. O3S
3L ,,000800 go ol ge00bo s mdoanolio, ods®mgganm
©goeoll momgmoygm Jsmmemmyosls 3603gbgemgsbo

GO0 256939086905 Lodgebm ©s 3gMobgmbs@omymdo
5350md0lL LAMYJHYHsTo. MmObgmmns nodgmomeanem-
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30530 BoBodgdygm ggmggoms Lod@sgmmol doygbgosgsw,
33y o gomygdo @hgds Qodmoligdodo xodzgaols
ol ybdool aogangbols wswagbs wgwols s sboendm-
bdoanols xsb6dBmgenmdol dpamdsmgmdsby. swbodbyano
Logombgdo goblsgnom@gdyge gy@omgdsl 0dlobydgdls
3°009mg5950Ls s vMs3gmomlisndgom asdmbsgsgmols
3003bmbodgdols mgoglsb@olon.

YHmIol dobobo ogm  gglBoEool Jodwobs@gmdol me-
30LgdMgdgdol, saMgmgg Lodgsbm s 3gMmobs@omeymo
350095950l 3GMabmbygmo Goligol woygbs mody-
000 3smmeemyool IJmby Mm@y gdJo.

YHmIs gbdgees 3L ,,0og0m gopagol” janobogol do-
boby. hoBodws 3MmL3gddaeo, mos JnbBMmMmEomgdomo
330 ggs. geobogs@o Imds@mgosbmdols Loggydggan by
doM0ms© x9x8do Boghom 292 mdbygmo wswygbogno
MOAJOIOLIYEO  3SNMEDIZ00M.

Logmb@®mamm  xaado gog@mosbs Mg3dmeedao-
g0 sbsgol 58 Jodmdomsw KxsbdGmgemo m@byano.
000 gmEg-@o  LAsAygbol Inbodm@obao Fodogomws
B®03gbRM o0l Jobgogomn Mm@OLY@mdol gsbdogenmdsdo
©s 3IM305MMI0sh gMmo mgol Fgdwgy. sbog dmdogns
xobdOmgarmdol dpgmds@mgmds Bobrgdmes Lsg@me-
Yo@obm 3GMEM M gdol dJobgogom.

YgbowsMgdgmo  xa9R9o0l Gomegbmddog dshggbg-
dangdl @0l 3ogdodmols Lobmmdol wslowygbow
aodmmngmomos x?,P o RR, @mdmols 3@o@ogye 3609-
3b9emds dohbgyes 0,05. Lodgobm s 3gMmobs@omeymdo
3500995950 d0doMm goblobmgdyamo ogm @oliggool
Ygnom©gds dohggbgdegdols aoblsbwg@om.

120 (414%) 0@yl smgbodbgdmws 3o 3mmomgmbo, 104
(35,6%) - 0beEodgdgmo 3o 3mmodmJbobgdos, 13 (4,5%) -
30390000 9mbo.  moGgmogmo  3gMmJlowsbols dods@m
SbBobbgyagdol dowsgo GoGmo psxgodbodos 54 (18,5%)
‘Ygdonbgggsdo, ggobdmgsbo hoggo gsdmyganobos 38 (13%)
353096 b, o056 5 (12,3%) sLmEo®gdgaro ogm do 3mmom-
9mbmsb, 9 (23%)- 0bmeodgdgen 3o 3mmo®mdlbobgdoslmasb.
doGomsEo  x39R0b yggems 353096AL m@lyamdol 3g-
0030 9H>OIdMES To3mMga0Mgdgeo I3g@bommmds.

doegdgao  dmbo39dgdols gosboemobgdols Loegydggenby
3odmgmobps mAbymmns ®3obsgnocodgdo obgdool
35630050930l oo SE@dsMMbS  MOMGMOYEO  Jo-
0MEMA00m MAOLY@NS 30390 s(30580,356Ls 370G gdbom
303m0m0Mgmbols ©s 0bmamodgdygao do3mmodmJlob-
9d00L EAML. 30 3m00Ggmbom ssgoEgdym Mm@y gddo
3odmgmobes m@OLymmdols smgyer gooby IgVysg-
Bob, boswmggo Fdmdos@mdols s Lodgebem homgggdols
bEo@dob@oggdom Lodfdgbm @olgo. 3g@obs@ogyg@o
3dmboganols mgoglab@olon domogno ogm oty Fo-
6ol sboendmdo@ms ©sds©gool,ddmdos@mmdols dgdwamd
3gdomedo gools M3obowgnocod o sbgdool, Fmbols
3smm@myog®o IsBgdols s Jggos goydgdols JOmbo-
3900 3969M0 ssgemgdols bggo®omo Fogno.

5900300, MALYmmdol EOHML asdmgmgbogro mody-
MOEYE0  3SNMEMA0, EAMIE  ©0sabml@ogols s
>09d3o@ 900 33g@bosgmdol doybgogew, ©ozegdocg-
dgeos  bodgebm ©s 39Mmobs@omydo  go®myamgdgools
QBm®doMgool aoM3g9ae Golgmsb, B3 mAObgmMmdols
©5398d5M9d0L 9Ao3byg 3G gyMogog®o dmdbowgdol s
99modmopygeo  Jpgmds@gmdols dJow{ggol oyEomgo-
edsby dgByggegol.

SIUAEMUOJIOIUA, CTPYKTYPA U AJITOPUTM BEAEHUS BEPEMEHHBIX KEHIIIUH
C DKCTPATEHUTAJIbHOM MMATOJIOTMEN TEPAITEBTUYECKOI'O ITPO®UIA

'bauyeBa U.B., 'Ymo6etaauna H.C., ’bpersanze-Tagarapu H.C., 'Ilansirnna A.A., 'baiianasauna b.H.

'Kap 1 20cydap 7] y YRY 2P , Kagpeopa erymp i Ne 3, Pecnyobnuxa Kaszaxcman;
Meouyunckuii ynusepcumem um. asuoa Teunouanu, Tounucu, I pysus

ExxenneBno oxono 800 KeHIIMH BO BCEM MHUpPE YMHUPAIOT MO
MIpUYHMHAM, CBSI3aHHBIM ¢ OepeMeHHOCTHIO U pogaMu. 99% Bcex
CITyJaeB MaTepPUHCKON cMepTH 3a()MKCHPOBAHO B Pa3BUBAIOIINXCS
crpaHax [8]. Ota mpobiema He pelieHa 1 aKTyalbHa B SKOHOMH-
yeckH pa3BUThIX cTpaHax: B CIIIA, rae exeroqHo pacxomyercs
oKoJ10 60 MHJIIMapAOB JOJUIAPOB Ha aKyNIEPCKYIO CIykOy, OT
TSDKEITBIX OCIIOKHEHUH OepeMeHHOCTH 1 posioB B 2014 1. moru6iio
1200 xennmmH. Eme 60 000 6epeMeHHBIX HYKJaIHCh B 9KCTPEH-
HOM TOCTIMTAJIM3AIMHU B CBS3U C Pa3BUTHEM WIN 000CTpEeHHEM
TSDKeTIbIX 3a0oneBanuii [17,26]. B cTpykType npuunH 1eTaib-
HBIX MCXOIOB aKyNIEpCKUX (TIPSMBIX) M HKCTPAreHTHAIBHBIX
3a00JIeBaHN1/COCTOSHII 3HAUUTEIHHYIO POJIb HTPAET IKOHO-
MHYECKOE U COollMalbHOE pa3BuTue cTpansl. B 3anannoi Ke-
HUWY, TAe MaTepUHCKasi CMEpPTHOCTH BBICOKast (488 ciryuaeB Ha
100 000 xwuBsbIx neteit B 2013 1.), a JOCTYITHOCTE aKyIIEPCKOH
CITy>KOBI KpaifHe HU3KasA, 1/3 cMepTelIbHBIX HCXOJI0B CBS3aHa

© GMN

C HOpSAMBIMU aKyLIEpCKUMHU NpuuuHaMu. OcTajabHbIE CIydau
o0ycoBiIeHb! 3a00I€BaHUSIMI BHYTPEHHUX OPraHoB (IIEYCHb,
MOYKH, CEPJEeYHO-COCYJUCTasl CUCTEMa, aHEMHUH Pa3IU4HOIO
reresa) u nnpexnusamu (CIIUJ/BUY, manspus, TyGepkyies)
[18]. Apropamu [19,20] BbIsiBIEHO, UTO B MEKCUKE C ypOBHEM
MmarepuHckoi cmepTHOoCcTH 230 Ha 100 000 >xuBbIX gereil B 2013
T. 86,9% ciry4aeB 00yCIIOBICHEI aKyIIEPCKUMH IPHINHAMHY, U3
HUX Ha recTo3bl npuxonutcs 36,2%, ocTaabHbIC CBA3AHBI C 3a-
0oJIeBaHUSIMU BHYTPEHHUX OpraHoB: 42% - KapJHOMHOIIATHH,
15% - sunokpunonartuu, 10% - mHEBMOIATUH, TacTPONATUH
n Hedpomatuu 1o 8%, 6% - HapyHIeHUsT KPOBOOOpAIEHS,
4% cocTaBHJIM peBMAaTHUECKHE 3a00JIEBAHUS U OCIOXKHEHHS
aHecTte3uy, aHadumakcus u Tpasma - o 2%. lllysamosa M.I1. n
co0aBT. [10], n3yuas recTo3sl Kak IPUYUHY MAaTEPUHCKON cMepT-
HocTU B Poccuiickoii @enepanuu, BBIABUIN, UTO IOAABIISIONIEE
GonpIIMHCTBO yMepmux skeHnuH (80-84%) nmenn skcTpare-
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HuTaNbHY10 narojoruto (II'T]), a cBoeBpeMeHHas TUarHoCTUKa
noMora Osl IpeaoTBpaTuTh nopsaaka 50% ociaoxuenui [22].

Cornacuo Bulletin of the World Health Organization [14], Bo
BCEM MHPE HaMETHJICS NMPOrPecC B CHIIKCHUU MaTEPUHCKOM
CMEPTHOCTH, OJTHAKO €¢ IOKa3aTesb MPOJOJIKAET OCTaBaThCs
BE€CbMa BBICOKHM. HaJm'-me XPOHUYECCKHUX TEPANECBTUYCCKUX
3a0oneBaHuil y OepeMeHHbIX (CaxapHblid [uadeT, apTepuanbHas
TUNEPTCH3UA, omnpel-u/le) OKa3bpIBACT 3HAYMUMOC BJIMSIHHC HaA
TEUeHHEe I'eCTAl[IOHHOTO IMpoliecca U Pa3BUTHE OCIOKHEHUIT
npu poaax. Campbell K.H. u coast. [15], uccnenosasiire B
1995-2003 rr. B Hpto-Mopke BiIusHMe MaTEpUHCKON 3a00eBae-
MOCTH Ha MaTCpI/IHCKy}O CMEPTHOCTD ITPU poaax, BbIABUIIN DAL
3a00JIeBaHM, MOBBIIIAIOIINX €€ PUCKU: JICTOYHASI THIIEPTECH3US
(ckoppekTpoBaHHOE OTHOWeHue maHcos - OIL 65,1; 95% no-
BepuTeNbHbIN nHTepBai - JAU 15.8-269.3), npesknamrcus win
sknamrcun (ckoppekruposannoe OL 8,1; 95% U, 5.5-12.1),
XpOoHHUYecKas runeptonus (ckoppexruposanHoe O 7,7; 95%
JAN 4.7-12.5), oxupenune (ckoppekruposannoe OL 2,9 ; 95%
JIN 1.1-8.1), mpenrectariioHHO# AradeT (CKOPPEKTUPOBAH-
Hoe OIII 3,3; 95% JI1 1.3-8.1), BUY (ckoppekTupoBaHHOE
Ol 7,7; 95% AU 3.4-17.8). Takum oOpa3om, jerounas
TUIIEPTCH3MUs, KaK NCXO/ 3a00IeBaHUI CepACYHO-COCYAUCTOMH
U OpOHXO-JIETOYHOH cucTeM, B 65 pa3 yBelWuyuBala ILAHC
cMepTH MaTepu Bo Bpems pomoB. Small M.J. u coar. [23],
U3y4YaBIIKE NMPUYMHBI PA3BUTUS KPUTUYCCKUX COCTOSIHUH y
OepeMEeHHBIX, TPEOOBABIINX HX HAXOXKICHUE B OTACICHHUU
peanumanuu U uHTeHcuBHOU Tepanuu ¢ 2005 mo 2009 rr. B
Duke University Medical Center noka3aiu, 4To 3a0osieBaHHs
cepzla sBJISIIMCh OCHOBHOW MPUYUHOM HAIIPABJICHUS HKEHILUH
B OTACJICHHUC HHT@HCMBHOﬁ TEpanuu. ABTOpbl CUUTAKT, YTO
3TOMY CIIOCOOCTBYET JOCTYIHOCTH MEPEOBbIX TEXHOJIOTHII B
KapAMOXUPYPIHH, POCT YHCIIA CIy4acB HACTYIUICHHS OepeMeH-
HOCTH B MO3HEM BO3pacTe, HAJIMYKME BPOXKICHHBIX OPOKOB,
caxapHOro auabera, OKUPEHUs, apTEePUIIbHON THIEPTEH3UH Y
xeHuH. [Tonqo0HbIe JaHHBIe O IUPOKOM PAaCIpPOCTPaHSHUH
U HEraTUBHOM BIIMSIHUM MaTEPUHCKOH 3a00/1eBa€MOCTH Ha
TEYCHUEC U UCXO/ bl I'€CTAlIITMOHHOIO Ipouecca l'lO.]'ly'-leHbI n B
JIPYTUX 3MUAEMHONIOIMYECKUX HccaenoBanusax [12,13,16].

HHTepecHbI pe3ynbrarhl HAOMONCHHH 3a OepeMeHHBIMU B Poccnii-
ckoit deziepaliyu: 1o JaHHBIM POIOBCIIOMOTATEIIbHBIX YUPEKICHUH
r. Bure6eka 3a 2007-2011 rr, B 73% city4aeB OepeMeHHOCTb IIpOTe-
kana Ha (ore DI 'TI. Hanbonee uacto oOHapyK1BaIKCh 3a00IeBaHUs
I TOBH/THOM JKeJIe3bl, aHEMHH, NH(EKIIUHA MOYEBBIBOLIINX Ty TEH,
pexe - aprepuanbHasi runeprensust. Habmonanach TeHISHIMS K yBe-
JIMYCHUIO KHal’laHHOﬁ I1aTOJIOTHH 3a CUET y.]'ly'-ll.L[eHPIS[ JUArHOCTUKU
MaJlbIX aHOMAJIMI pa3BUTHS cepata [6].

HcenoBoii C.IL. u coaBr. [2] npu NpoBeACHUH aHAIM3a CIIy4aeB
OIIEPATUBHOTO POJIOPA3PELIECHHUS (KKECAPEBO CEUCHHE) BBIABIICHO,
4T0 B 26,6% CIlyuaeB PUCYTCTBOBAJI XPOHUUECKHI TUETOHE(DPHT,
B 16,5% — merabonuueckue HapyieHus, B 8,9% — XpoHHYeCKHe
3a00J1eBaHUs JKEITYIOYHO-KUIIIEUHOTO TPaKTa (XPOHUYECKUH ra-
CTPUT, XPOHUYECKHUI XOIeUCTHT, BUpycHsli renatut B u C), 7,6%
COCTABHJIM MATOJIOTHIO IIUTOBHIAHOM YKeJe3bl (SHAEMUYCCKHUIT 300,
ayTOMMYHHbIH TUPEOUIUT) U OPraHoB AbIxaHus. Bo Bpems 6epemen-
HOCTH Y 3THX K€ MAIMEeHTOK B 46,8% cilyyaeB IMarHOCTUPOBAHA
yMepeHHas aHemus, B 15,25% — aprepuanbHasi rUIepTeHs3us, B
8,9% — octpas pecriparopHast BupycHas naekims, B 1,3% ciryda-
€B — recTallMOHHbIN uadeT. ComacHo pe3ysbTaraM HCCIICIOBAaHUM
Kemxebaesoit I'1O. u coasr. [3] no pacnpocrpanennoctu OI'TI B
Pecmyonuke Kazaxcran, 68,6% GepeMeHHOCTEH TIPOTEKAIOT C JKe-
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ne3onehuiTHOU aneMuei, 30% NPUXOMUTCS Ha AHEMHEO TSDKEITON
crenieny, Ha (oHe kotopoit 14,5% citydaeB pooB IpoTEKatu ¢
HECBOEBPEMEHHBIM OTXOKICHUEM OKOJIOIUIONHBIX BOM, 9,1% - co
c1abOCTBIO POIOBOM ACATEIHHOCTH.

B 2013 r. mox srunoit BO3 BeimyIieH OroisieTeHb, B KOTOPOM
BEAYIIMMHU CIICLIHAIUCTaMU O6Cy)K}13J'[}OTCﬂ BOIIPOCHI MaTCpUH-
CKO 3a0011€BaeMOCTH ¥ CMEpTHOCTH. Bee aKcnepThl eAnHbl BO
MHCHHHU O 3HAYUMOCTH CHMIKCHHA MaTepHHCKOﬁ CMEPTHOCTH,
U ONAaCHOCTH WTHOPHUPOBAHUs MaTEPUHCKOI 3a00ieBaeMoOCTH,
KOTOpast SIBJSIETCS HE TOJIBKO MpeATedel pa3BUTHs HeOnaronpu-
STHBIX HCXO10B 6epeMeHHOCTI/l, HO U l'[pPI'-lPIHOﬁ HWHBAJIMJHOCTHU U
HH3KOI'0 Ka4€CTBA KM3HH KCHIIIUH. U ecan TEPMUH MaTCPUHCKasA
CMEPTHOCTh YHU(PHUIIMPOBAH, TO K MOHSITHIO MaTEePUHCKOH 3a00-
JIEBAEMOCTH HE HaWICH €AMHBIN IOIX0/1. DKCTepTaM ObLIO Mpe/i-
JIOXKEHO pa3paboTaTh eIUHbIH HHCTPYMEHT OLIEHKH MaTepPUHCKON
3a00JIeBaEMOCTH, C ITOMH LETIBI0 CHOPMHUPOBAH MEKTyHAPOIHBIH
npoext EURO-PERISTAT [21].

BOJ'[])I_]_[afl qacTb I/ICl'IOJ'lI)SyeM])IX JUIL CTaTUCTHUYCCKOI'0O aHaJiu3a
JIAHHBIX ITPEIOCTABIICTCS aKyIIEPCKO-THHEKOIOI NUECKOM CITy>K00H,
TOI/Ia KaK JICUCHUE DKCTPAreHUTAIBHOMN MATOJOTHH MPOBOIUTCS
HpeHMyU.[eCTBeHHO CricnuaimcraMm TE€ParcBTUICCKOro l'lpO(bHJ'lS[,
K COXAJICHUIO, 3TH JAaHHBIC BKJIFOYAKOTCSA B HUTOTOBBIC OTYCTHI
OrpPaHUYEHHO.

Ilenbro maHHOTO HMCCIEAOBAHUS SBUJIOCH MOJNy4YeHHE Oojee
TOYHOI MH(OPMALIMK O MPEBAICHTHOCTU U CTPYKTYpe IKCTpa-
TeHUTAJIbHOU MaTOJNIOTHH Y OEpEMEHHBIX.

Marepuan u MeToabl. /115 pelieHus IOCTaBICHHON LIeNHU po-
BEJICHO MCCIIEI0BAHNE CPE/IN HAXOSIIIMXCS HA YUETe KEHIIUH 1/
WK 0OpaTHBIINXCS 32 MEIULIHCKON TIOMOIIIBIO K CHeLHaInCTaM
TEpareBTHYECKOr0 M aKyIIepPCKO-THHEKOJIOTHYECKOTO POQHIIs
Ha aMOy/IaTOPHOM U CTAalJMOHAPHOM 3Tarax.

HccnenoBanue npoBoaAMIIOCh B 2 JTarna:

I oram: nmonepeyHoe/CKPUHUHIOBOE KOrOPTHOE 00CIeI0BaHKe
OepeMEHHBIX, COCTOSIINX Ha y4eTe H/UIIH 00PAaTHBILUXCS 32 aM-
OyJIaTOPHOH U CTAlIMOHAPHOM OMOLLBIO B JIeUEOHbIE YUPEHK ICHUS
r. Kaparan el (O6nactHas kiuHuueckast 0osibHuIa, [lonuknnauka
Ne 3, Toponckoii LEHTp NEPBUYHON MEAMKO-CAHUTAPHOM ITOMO-
mu) 3a 2012-2014 rr.

- PETPOCIEKTUBHOE HCCIIeOBaHUE OOpalieHUH OepeMeHHBIX
3a cKkopoil MeauuuHckoi momoinso (CMII) B 2012-2013 rr.
(mannpie OONAaCTHOW CTAaHUUU CKOPOH MEAMLIMHCKOW MTOMOIIM
r. Kaparansi);

II oram — pa3paboTKa MPaKTUIECKUX PEKOMEHAIUI.

B CKpHHUHIOBOM/IIONIEPEYHOM HCCIICAOBAHUH MIEPBOTO dTara
OpUHAIN ydacTtue 742 GepeMeHHBIX, JIaBIIUX COIllachue Ha
yuacrue. Cpennuit Bozpact cocraBui 28,4+5,5 net. 51% ob6cine-
Iyemblx Haxopunuch Ha Il tpumectpe, 33,4% - Ha II. KoroprHoe
HCCIIeI0BaHIE HPOBOAMIIOCH 110 CIIELHMAIBHO pa3paboTaHHoM «CKpH-
HHHT-TIPOrpPaMMe BBISIBIICHHSI 9KCTPareHUTAJIbHOM 1aToJIorHH y Oe-
peMeHHBIX» (naniee CKpUHHUT-TIPOrpamMMa) ¢ IPUMEHEHHEM MeTozia
AHKETHOTO0 onpoca. JletanbHoe onycaHne METOAUKH IIPOBEICHUS 1
00paboTKy MaHHbIX npezcTaBieno Ymoeranunoi H.C. u coasr. [1].
CKpHHMHT-TIpOrpaMMa BKITFoUasia 6 mpoguiieii: He(poIorniecKui,
reMaToJIOrMUeCKUH, KapAHOPEeBMATONOI MUECKHUIL, TaCTPO3HTEPOIIO-
TUYECKHH, SHIOKPUHOIOIHUECKHH, ITyJIbMOHONOrnuecKuit. Kasxprii
npouIIbHBINA CUMIITOM OlieHHBacs B 6ayutax or 0 1o 6 xak 1o,
TaK 1 Ha GoHEe TeKyIeld GepeMEHHOCTH, KOTOPbIe CyMMHUPOBAIIHCH
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B TIpeJiesax OJHOTO IPOMUIS U SBISUINCH KPUTEPUEM BKIIIOUCHUS
JKEHILIMH B ONPEJEIICHHYIO IPYIIITY PHCKa: TPyIIa HU3KOTO PUCKA —
ot 6 10 12 6amos, cpearero — ot 12 1o 18, Beicokoro — dosee 18.
ITpu cymme 6aju1oB MeHee 6 OepeMEHHbIE CHUTAINCH OTHOCHTEIBHO
3n0poBeiMU. CpeziHee BpeMsl aHKeTHpoBaHus 20 MHUHYT, 3aTpyl-
HEHUIi P OTBETAX Ha BOIPOCHI Y PECIIOHACHTOB HE BO3HHUKAJIO.

PerpocnextuBHblii aHanu3 opranusaunu CMII 6epeMeHHBIM
npoBoauics 1o yuetHoit ¢popme Nell0/y «Kapra BbI30Ba cTan-
IIUM CKOPOIl MEMIIMHCKOM TIOMOIII (YTBEPKIECHA IPUKa30M H.0.
Munnctpa 3npaBooxpanenust Pecryonmku Kasaxcran Ne 907 ot
23.11.2010 roza), ¢ UCIIOIB30BaHUEM KOMIIBIOTEPHON IPOrpaMMBbl
«AJUC». JIns nomydeHust neTaabHOro aHanusa Bb3oBoB CMIT k
OepeMEeHHBIM [0 HO30JI0THUECKUM (hopMaMm, B KOMITBIOTEPHYIO [PO-

rpammy «AJIMC» nepBbIM IUarH030M BBOAMWIIOCH HHTEPECYIOLIee
3a00JeBaHKe, BTOPHIM — OEPEMEHHOCTB; 3aTEM IIEPBBIM THArHO30M
yKa3bIBaJIaCh OEPEMEHHOCTb, a BTOPBIM - IAHHOE 3a00JICeBaHNUE, YTO
IO3BOJIWJIO, CyMMUPYSI 1Ba IIOJTyYEHHBIX pe3y/IbTara, U3y4UTh YHCIIO
BBI30BOB OEPEMEHHBIX IO 3a00JIEBaHHIO.

Ha Bropom srame, Ha OCHOBAaHHMHU PE3YJIBTATOB MPOBEACHHOTO
UCCJICZIOBAHUS M JaHHBIX JIMUTEPATYpPbl, MPEAJIOKEH alrOPUTM
Benenust 6epemeHHbIx ¢ DI'TI TepaneBTHueckoro npous.

Pe3yabTarsl M ux o0cy:xaenue. [lonyueHnsle B pe3yasrare uc-
cienoBanus ganHbie 1o pacrpenenenuto O mo TepaneBTuye-
CKHUM Hqu)I/IHHM CKpHHl/IHFOBOFO HUCCJICO0OBAaHUA Hpe}lCTaBHeHbI
B Tabsmue 1.

Tabauya 1. Cmpyxkmypa II'TI no mepanesmuyeckum npo@uiam y 6epementsbix no 0aHHbIM CKPUHUHS-NPOSPAMMbL

HaszBanue npoduis
CKPHUHMHIOBOM NPOrpaMMbI

o 6epeMenHOCTH

Ha ¢one 6epemenHocTH

Hedposoruueckuii

44,2%

39,1%

Huskuii puck

(95% C1:40,6-47,7%)
37,2%

(95% Cl1:35.6-42,6%)
23,7%

Cpenuuii puck

(95% CI;33.7-40,8%)
6,7%

(95% CI:20.7-26,9%)
8, 7%

Bricokuit puck

(95% CI:5.1-8,9%)
0,3%

>

(95% CI:6.9-11.1%)
7%

I'emaTonornueckmii

(95% CI:0.01-1,1%)
39,8%

(95% CI:5.3-9,1%)
41,2%

b

Huskuit puck

95% CI:36_62-43.40 0)

1%

95% CI:3767_44'90 0)

2%

Cpenuuii puck

(95% CI:21.1-28,3%)
13,8%

(95% CI:24.1-30,6%)
11,5%

Bricokuit puck

(95% CI:11.4-16,5%)
0,9%

(95% CI1:9.3-14.1%)
2,6%

TI'acTposuTeposiornyeckuii

(95% CI:0.4-2,1%)
28,8%

(95% CI:1,6-4%)
38,8%

Huskuii puck

(95% C1:25,6-32,3%)
25,3%

(95% Cl1:35,3-42,4%)
24,4%

Cpenuuii puck

(95% CI:22,3-28.7%)
2%

5

(95% CI:21,4-27,7%)
11,2%

Bricokuit puck

(95% CI:2.1-4.8%)
0,2%

(95% CI:9,1-13,7%)
3,.2%

DH/IOKPHUHOJIOTHYECKU I

(95% CI1:0.01-1,1%)
20,3%

(95% CI:2.1-4,8%)
9,9%

Huskuii puck

(95% CI:17,6-23,.5%)
13,1%

95% CI1:7,8-12,3%)
6,7%

Cpenuuii puck

(95% CI:10,7-15.8%)
5,6%

(95% CI:5.1-8,9%)
2,6%

Bricokuit puck

(95% CI:4.2-7,7%)
1,6%

(95% CI:1,6-4.0%)
0,5%

KapauopesmaroJiornueckuii

(95% C1:0.9-2,9%)
1 0

,1%

(95% C1:0.2-1,5%)
1 0

»1%

Huskuii puck

95% CI:866-13.2° 0)

,6%

(95% CI:16E)9-22.80 o)

8%

Cpenuuii puck

(95% CI:7,6-12%)
0,7%

(95% CI:11,4-16,5%)
4,5%

Bricokuit puck

(95% CI:0.3-1,7%)
0,5%

(95% CI:3,1-6,.3%)
1,4%

IIyabmoHoIOTHYECKUIH

(95% CIL:0.2-1,5%)
8,4%

(95% CI:0.7-2,6%)
7,3%

Huskuii puck

(95% CI1:6,5-10,7%)
9,6%
(95% CI:706-11 9%)

(95% Cl1:5,6-9.5%)
13,8%

Cpenuuii puck

,6%

(95% CI:11,4-16,5%)
4.5%

>

Bricokuit puck

(95% CI:0.3-1,7%)
0,5%
(95% CI1:0,2-1,5%)

(95% CI:3,1-6,.3%)
1,4%
(95% CI:0,7-2,6%)
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52 xenuuHsl (7%; 95% Cl1:5,4-9,1%) Bouuiu B rpymmy 340po-
BBIX T10 BCEM MPOQHIISM KakK /10, TaK K BO BpeMst OEpEMEHHOCTH.
Haubonee pacnpocTpaHeHHBIMU TePaeBTHISCKUMU MPOGUIIS-
MM Ha (oHe OEpPEeMEHHOCTH I10 JaHHBIM CKPUHHHT-TIPOTPAMMBI
SIBJSUTHCH reMarosornueckuii 41,2%, nepponorunueckuii 39,1%,
ractposHTeposiornyeckuii 38,8%. Takast TMHAMHKA reMaToJIOT U -
4ecKoro npoduist 00yciioBieHa aHEMUYECKHM CHHAPOMOM. B
52% aHeMusi BCTpEYAETCs B pa3BUBAIOIIMXCS CTpaHax, B 23%
- B pa3BUTHIX. [l10X0€ IMTaHKe, HEeJI0CTATOYHOE MTOCTYILUICHHE
JKeJie3a u jlpyl"I/IX MUKPOSJIEMEHTOB, MaJIApHUs, aHKUJIOCTOMO3
N HIUCTOCOMO3 SABJISIFOTCSL Han60nee YaCTbhIMU IPUYUHAMHU aHE-
mun; BUY-uHOeKIMs 1 reMarioOnHOMATHH - TOTIOJHUTEIbHbIC
(hakTopbl €€ BOSHUKHOBEHHsI. B pa3BuBaromuxcs cTpaHax, rjie
AHEeMHUYECKHUI CUHAPOM AocTUraeT 75%, sHaeMuuecKkue mnpo-
OJIeMBI BMECTE C HeaIeKBaTHBIM IIUTAaHUEM CIIOCOOCTBYIOT pas3-
BUTHIO aHEMHUH - CAMOI pacpOCTPAHCHHO ATOJIOTHH CPEAH
6epementbix [11,24]. Cpenu 3a6os1eBaHmii HePOIOTHYECKOTO
npoduiIst OMHUM U3 TPO3HBIX 3a00JICBAaHUN SIBISICTCS MTUEIIO-
He(QPUT, BCTPEYaeMOCTh KOTOPOTO y OEpeMEHHBIX COINIaCHO
JTAaHHBIM Pa3HyYHBIX aBTOpOB HabiomaeTcst oT 9% mo 12%, a
10 JaHHBIM aKyLIePCKO-TMHEKOJIOTHYECKOro CTaloHapa — B
33,8%, sBISASICH OAHUM M3 HauOoJiee CePhe3HbIX OCIONKHEHUN
6epemennoctH [7,25].

Cpenu Beex npodueit, cormacHo CKpHHHHT-TIpOrpaMMe, IpeBa-
JIMPOBAJIM KaTErOPHHU «HU3KUX pUCcKoBy. Ha hone GepemeHHOCTH
4acToTa BCTPeYaeMOCTH O0Jiee BBICOKMX PUCKOB yBEIIMYUBAIIACh,
3a MCKJIFOYCHUEM SHIOKpUHOI0rH4eckoro npoduist. Hexoropsie
JIMIA U3 KaTETOPUH «HH3KOTO PHCKa» U «CPEIHEro PHCKa» 10
0GepeMEeHHOCTH, BO BpeMsi OEPEMEHHOCTH MEPEXOHIN B IPYIIITY
GoJiee BEICOKOTO PUCKA MK B IPYIIILY «310POBBIX». Y 20% obcre-
JIyeMBIX BCTpeJasach HaTojorus AByx npoduieii, y 5% — tpex,
y 2% — ueTbIpex u Oonee.

HccnenoBanue odparnaemoctu 6epemenHbix 3a CMIT nokasano,
4to 3a 2012 1. 3aduxcupoano 10159 ciyuaes (41% ot uncia
Bcex Oepemennbix Kaparanamuckoii obmactu — 24536), 3a
2013 r. — 10690 ciryuaes (45% ot 23505). 32 2012 1 2013 rr.
3a CMII no moBoy 3a0oneBaHUi TepareBTHUECKOTro Mpoduiis
o6parunock 1070 (4,3%) u 1646 (7%) 6epeMeHHBIX KESHILIHH,

EOie sHIL KPORI H KPOBETROPHBLY OPIAHOR
Bomesnn rmasa i yxa

BomezHin SHAOKPIHHOM CHCTeMED
Bripycntte rudexumm

BomesHI KoL

Tlarxirieckie paccTpoliicTBa

Bone 3HIT KOCTHO-MBILIEYHOTT CTICTeMED
MHOKeCTReHHEIE TPABMEL OAOTTL,

I exanoHHEre I MapaznTapHEe GOMe3HIL
JIoKams HAL TPABMA

Bones I cHeTeMsl KpoROOSPALIEHTA
BomesHIT OpraH ok MIIIEBAPeHILL

BomesHIt HepBHOM CHCTeMET

BonesHn MOYEEEIROTANIEN CHCTEME

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

cooTBeTCTBeHHO. Cpeniu BCeX BBI30BOB IIEPBOE MECTO 3aHUMa-
a1 6oste3nu opranos asixanust (Puc. 1): 2012 . — 28% ciyuaes,
2013 . — 30%. Cpexnu Gone3Hell OpraHOB JbIXaHUSI CKOPYIO
MEIUIMHCKYI0 IIOMOIIb Yallle OKa3biBajgu 1o mnosopy OP3,
OPBMU u ux ocnoxuenuii. UMeroTcs JaHHBIE O HETaTHBHOM
rausiau OPBU Ha Teuenue 6epemenHoctu: B 1,3 pasa varie
PErucTpUPOBAIOCH IEPUHATAIBHOE TOPAKEHHUE LIEHTPATBHOM
HEPBHOW CUCTEMBI C Pa3jIMYHOI CTENEHbIO HapyIICHUsS MO3-
TOBOI'0 KPOBOOOPAILCHHS M BBIPAKEHHOCTHIO LIepeOpabHOM
umeMuy; B 1,3 pasa yaiie - BpOXKICHHbIC IIOPOKU Pa3BUTHS
y miozna; B 1,4 pasa yame - 3afepXxKka BHYTPUYTPOOHOTO
pas3BuTus mioaa; B 1,6 pa3 vamie — HespenocTs 1ioaa [9]. B
Vkpaure B 2009 u 2010 rogax Ha pone OPBU norudno 53 u
39 OGepeMEeHHBIX KCHILIUH, COOTBETCTBEHHO [4,5].

Ha BTopoM MecTe — 0O0JIC3HH MOUYEBBIBOASIICH CHCTEMBI:
2012 r. — 19,6%, 2013 1. —17,2%. Ilpuunnramu obpalieHmii 3a
CMII npu naTosorud MOYEBBIBOIAIIMX MyTEH SBISUINCH THE-
JOHEPPUT (OCTPBIN, XPOHUICCKHIA), TOYCUHAS KOJIMKA, [IUCTHT,
MoueKaMeHHas 00Jie3Hb. boje3Hu opraHoB muIEBapeHUs B
0011ell HO30JI0TMYECKON CTPYKType oOpalieHuii 6epeMeHHbIX
B 2013 r. Haxonuiuch Ha TpetbeM Mecte (14%), uto Ha B 3,6%
oonbire, yeMm B 2012 1. [Ipu 3TOM, 3HaUMTEIBHAS OJIA CPENU
HNPUYUH 00paIaeMOCTH MPUXOAMIACH HA TacTPUT, IYOACHHUT,
OCTPBIH XOJIELUCTHUT, OCTPbIH NaHKpeaTut. Yucio odpaieHuii no
HOBOJy 3a00JI€BaHMI HEPBHOW CHCTEMbI YMEHBIINIOCH Ha 1,6%.

Y4uThIBas OJTyYCHHBIE JAHHBIE, C LEIIbIO YITyUIlIeHHUS KOHCYIIb-
TaTUBHO-AMArHOCTUYECKOH U JIe4eOHOM oMo OepeMEHHBIM,
HAMH COCTAaBJICH QJIFOPUTM BBISIBJICHUSI PUCKOB U OKa3aHUsI Me-
JquIuHCKoM oMoty 6epemensbiM ¢ OI'TT (Puc. 2).

Ocrtpas OI'TI B mpeanoxeHHO cxeme onpezieneHa Kak BIepBble
BO3HHUKIIAs y paHee 340POBOI JKEHLIMHbBI U JCIUTCS Ha IBE
TPYIIBI: CBS3aHHYIO M HECBsA3aHHYIO ¢ GepeMeHHOCThI0. He
CBS3aHHAs ¢ OEPEMEHHOCTBIO IATOJIOTUSI MOXKET OTHOCHTHCS K
nrobomy Kiaccy 6omesneit. Ocolyro rpymiry COCTaBIIseT OCTpast
OI'TI, cBa3aHHas1 ¢ 6epeMEHHOCThI0, 00yCIIOBIEHHAs aHATOMUYe-
CKHUMHU, (bl/ISPIOJ'IOFl/ILleC](I/IMI/I, 6I/IOXI/IMI/I‘-[eCKHMI/l HN3MCHCHUSIMU,
HPUCYLIMMHU CaMOH OEPEMEHHOCTH.
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Puc. 1. Cmpykmypa npuuun obpawenus depemennvix 3a CMII no nozonozuueckum epynnam
6 ounamuxe 3a 2012-2013 22 ¢ Kapazanouncxoti obracmu 6 %
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HaGnionenne YrmyGneHHoe TocnuTanuzanna B
THHEKONOroM H o0cnenoBaHne, npodunbHbIi
ceMeiiHBIM Ha0MoIeHHE COBMECTHO CTalHoHap

BpauoM/ TepanesToM € NPOQHIEHEIM

CICHHATHCTOM

* DI'TI-Dxempazenumanvras namomnozus

Puc. 2. Aneopumm 8ulsigNeHuUs: pUCKOG U OKA3AHUSL MEOUYUHCKOU NOMOWU OepeMeHHbIM

Hcnions3oBanne pa3paboTaHHOTO aITOPHTMA BBISIBICHHS PHCKOB
n BefieHMs1 GepeMeHHbIX keHIHH ¢ DI'TI (ocTpble 1 XpoHHUe-
ckue 3a00J7€BaHUS U COCTOSTHMS, CBSI3aHHBIE U HECBS3aHHBIC C
0epeMEeHHOCTBIO), MO3BOJIUT CHCTEMAaTH3MPOBATh MMEIONIHECs
JTaHHBIE, OIIPEIETIUTE TPYIITY PHCKA, OCYIIECTBUTH UM depeHIn-
POBAHHBIH ITO/IXO]T K BEICHUIO OEPEMEHHBIX M M30€KaTh Pa3BUTHS
ocnokHeHHH. OO0CHOBaHHBIM SBIISIETCS OCYIIECTBICHHE MYITh-
THIUCHUIUTHHAPHOTO TOIX0/[a: aKyIIep-THHEKOIOT - CeMEHHBIH
Bpad (TepamneBT) — CHENUAINCT — MAI[HEeHTKA.

BeiBoasr: B crpykrype OI'T] o 1aHHBIM IPOBEASHHOTO CKPHHIH-
roBoro uccienoBanus B Pecryonke Kasaxcran nmuaupyior mpu-
YHHBI, CBI3aHHBIC C TEMATOJIOTHUECKUMH 1 He()POIOTHIECKAMH
poMIIMH KaK B BHJE MOHOTIPO(MIIEHBIX, TaK U B COUCTAHHN.
Bone3nn opraHoB JbIXaHUS, MOYEBBIIETUTEIBHON CUCTEMEI SIB-
JISFOTCS HanboJiee 4acToi MpIIMHOM oOparieHnii 6epeMeHHBIX 3a
CKOpOH MEIMITMHCKON MOMOIIBI0. AHAJIN3 OJTyIeHHBIX TaHHBIX
TI03BOJIMII pa3paboTaTh aTOPUTM BBISIBIICHHS PHCKOB M OKa3aHHs
MEIUIIMHCKOH moMony 6epeMeHHbIM ¢ DI TI.
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SUMMARY

EPIDEMIOLOGY, STRUCTURE AND ALGORITHM OF
MANAGEMENT OF PREGNANT WOMEN WITH EXTRA-
GENITAL PATHOLOGY OF THERAPEUTIC PROFILE

'Bacheva 1., 'Umbetalina N., Bregvadze-Tabagari N.,
'Shalygina A., 'Baidildina B.

'Karaganda State Medical University, Kazakhstan, °D. Tvildiani
Medical University, Thilisi, Georgia

Purpose of the study - the study of the extragenital pathology
(EGP) structure in pregnant women according to the requests
for medical help.

The screening survey was attended by 742 pregnant women. Average
age was 28,4455 years. Aretrospective analysis of the causes of calls
to pregnant ambulance carriages was carried out for 2012-2013. On
the basis of obtained data was suggested an algorithm of pregnant
women with EGP management. In the structure of EGP in one profile
led hematology - 306 cases (41.2%), followed by nephrology - 290
(39.1%) and gastroenterology (38.8%) - 288 cases, respectively. In
the structure of requests for emergency medical care for pregnant first
place occupied by respiratory diseases (2012 r - 28%, 2013- 30%),
followed by urinary system diseases (2012 - 19.6% 2013 - 17.2%r
). Obtained data formed the basis for the algorithm to identify risks
and provide medical care for pregnant women with extragenital
pathology. In the structure of the screening study prevailed hematol-
ogy profile diseases, and respiratory system diseases often were the
reason for emergency medical care. The result of this study became
the creating of the algorithm for medical care delivery.

Keywords: prevalence, structure, extragenital pathology in
pregnant women, emergency medical care.
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SIMUAEMHUOJIOTIUA, CTPYKTYPA U AJITOPUTM
BEJAEHUSI BEPEMEHHBIX )KEHIIIWUH C 3KCTPATE-
HUTAJBHOM MATOJIOTMEN TEPAIIEBTHYECKOI'O
NPOPUJIA

'bauesa M.B., 'Ymoeraauna H.C., ’bpersaaze-Ta6arapu H.C.,
"IMansiruna A.A., 'baiiquabauna b.H.

!Kapazanounckuil 20cy0apcmeenHuiti MeOUYuHCKULl YHUGepcu-
mem, kagedpa eHympennux donesteil Ne3, Pecnyonuka Kazax-
cman,; *Meduyunckuil ynusepcumem um. JJasuda Teunduanu,
Tounucu, Ipysus

Ilenpro mccnemoBaHUs SBHIOCH M3yUEHHE MPEBATCHTHOCTH
1 CTPYKTYPBI 3KCTPAareHUTAIBHON MaTONOTHH Y OepEeMEHHBIX
JKEHIIMH 110 JaHHBIM 00paIieHni 3a MeIUIUHCKOH TOMOIIIBIO.

B ckpuHHHTOBOM 00ClieOBAaHWU NMPUHUMAIH ydacTue 742
O0epemenHbIX. CpeHHiA Bo3pacT coctaBmi 28,4+5,5 net. [Ipo-
BE€JICH PETPOCIEKTUBHBII aHATH3 IPHINH BEI30BOB K OepeMeH-
HBIM KapeThl CKOpOoi MeauiuHcKoi nomomu r. Kaparannasr 3a
2012-2013 rr. Ha ocHOBaHMY MOTYYCHHBIX JaHHBIX MPEITIOKEH
ANTOPHUTM BeJCHHSI OEPEMEHHBIX JKSHIIMH C SKCTPAreHUTAIb-
Hou maronorueit (3I'T1).
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Ilo maHHBIM CKPHMHHMHIOBOIO HccliefoBaHUs B cTpykrype OI'TI
[0 OZHOMY HPOGUIIIO JTHIUPOBAJ TeMaTONIOrHIeCKUi Mpoduib
- 306 (41,2%) ciiyuaes, 3atem Hedponornueckuii — 290 (39,1%)
U racTposHTeposoruueckui - 288 (38,8%) ciyuaes. CoueranHast
naToJIorys 0osee YeMm 1o ABYM HpoduiisiM BeisiBieHa oT 2 10 20%.

Ha ocHoBaHMY IPOBEAEHHOTO UCCIIEA0BAHUS CIEAYET 3aKIFOUUTD,
410 B cTpyKType DI'Tl 10 JaHHBIM CKPMHUHIOBOI'O UCCIIECIOBAHUS
B PecniyOnmke Kasaxcran TuanpyroT Ipu4nHbL, CBSI3aHHbIE C Te-
MATOJIOTMYECKUMH U He(pPOJIOrHIeCKUMH NPOQHIIIMU KaK B BUE
MOHONPO(QHIBbHBIX, TAK M COUYETaHHBIX. Bolie3HN OpraHoB JbIxa-
HUsI, MOYCBBIJICIIMTCIILHON CUCTEMBI IBUJIUCh HanOoJiee YacTon
IpUYUHON OOpaleHuil OepeMEeHHBIX 3a CKOPOH METUIIMHCKOM
IIOMOILBI0. AHAJIU3 ITOJyYEeHHbIX JaHHBIX MT03BOJIMII Pa3padoTaTh
QJITOPUTM BBISIBIICHUSI PUCKOB U OKa3aHUSI MEUIIMHCKOH TOMOIIH
6epemennbiM ¢ DTTI.
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RISK FACTORS OF CLEFT LIP AND PALATE IN GEORGIA

12Chincharadze S., 'Vadachkoria Z., *Mchedlishvili I.

Thilisi State Medical University, ' Department of Surgery Direction of Child and Adult Stomatology (Dentistry) and Prevention
of Stomatological (Dental) Diseases, *Department of Epidemiology and Biostatistics Direction of Public Health, Georgia

Maxillofacial congenital malformations take distinguished place
in congenital abnormalities by their occurrence and severity.
From this group of malformations cleft lip and palate (orofa-
cial clefts) are the most common. Risk factors having influence
on the development of such pathologies are divided into sev-
eral groups: genetic, behavioral and unfavorable environmental
factors. The latter two include tobacco and alcohol excessive
consumption, contracting infectious diseases in the first trimes-
ter of pregnancy, presence of chronic diseases, use of various
therapeutic drugs before or in the early period of pregnancy,
unfavorable ecology, exposure to chemicals, etc. [2,5,10,12,14].
From the above-mentioned factors the genetic factor should be
mentioned first. The major role of the factor in the development
of thesemalformations is demonstrated through: more intensive
distribution of orofacial clefts among individuals of Caucasian
race in comparison with Negro race [4], high probability of its
occurrence when the birth defect is present in one of the parents
[3], or in cases of close relative marriages [6].

© GMN

There is no consensus with regard to behavioral and unfavorable
environmental factors and their impact on the frequency of cleft lip
and palate. Role of smoking in the development of this pathology
before and during the first trimester of pregnancy can be brought
as an example. According to many scientists, there is a close statistical
association between these two events [1,9,15]. However, based on a
number of studies, other scientists have not revealed any association
[11,13]. The situation is similar with regard to other risk factors.

We consider that one and the same factor has influence of dif-
ferent intensity on the development of cleft lip and palate that
is likely to be attributed to genetic peculiarities of population,
living conditions, social and economic status, traditions, etc.
Therefore, we consider it important to identify a factor or a set
of factors, which along with the genetic factor contribute to the
development of orofacial clefts. Knowledge of the factors con-
tributing to the development of this pathology is fundamental
for implementation of effective preventive measures.
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The aim of our study was to identify those risk factors, which
are in correlation with the occurrence of cleft lip and palate in
Georgia.

Material and methods. In order to pursue the set-up goal, we
carried out a case-control study. The main group was composed
of 4lwomen who gave birth to newborns with orofacial clefts
(cleft lip and/or palate) in Tbilisi maternity houses during 2015-
2016. Upon receipt of a notification from the maternity house
about the birth of a child with this malformation, the information
regarding the possible risk factors was collected using a spe-
cial form. At the same time in the same maternity house similar
information was collected from 61 healthy newborns’ mothers
who served as controls.

The following information was collected from the newborns’
mothers: consumption of tobacco and alcohol and its intensity a
month prior to and during I trimester of pregnancy, contracting
of infectious diseases in the same period, concomitant chronic
diseases or other pathologies, parental drug use, use of treat-
ment medicines, history of stressful situations, parental age, so-
cial status and level of education. If parents or close relatives
had birth defects, parents of such children did not participate in
the study.

In case of parental smoking intensity of tobacco consumption
was divided into three levels: mild smoker — if a parent smoked
1-5 cigarettes daily, moderate smoker - from 6 to 10 cigarettes
per day, and heavy smoker—when parent smoked 11 or more
cigarettes per day. Intensity of alcohol consumption by parents
was divided into 3 levels as well: mild - if a parent consumed
any kind of alcohol once a week, moderate - if consumed twice
a week, and heavy consumer - when alcohol was consumed 3 or
more times per week.

Family economic status was divided into two groups: unsatis-
factory and satisfactory. Families, which were on social care and
received support from the state, or their income was less than the
average consumer basket, belonged to the unsatisfactory group.

In order to assess a role of possible risk factors on the develop-
ment of cleft lip and palate, bivariate analysis was conducted at
the first stage of the study. Odds ratio (OR) was calculated for
each factor. Statistical significance of the results was evaluated
by 95% confidence interval (95% CI). The next stage was the
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identification of those risk factors, which statistically signifi-
cantly correlated with congenital defects. Multivariate analysis
was conducted using a multiple logistic regression model. Con-
clusions were based on the standardized (adjusted) odds ratio.

Statistical analysis was performed with SPSS v.16.

Results and their discussion. We have studied impact of 11 risk
factors on the development of cleft lip and palate. Results of the
bivariate analysis of the data are shown in Table 1. Statistically
significant association was found between contracting of infec-
tious disease during the first trimester of pregnancy and orofa-
cial clefts in newborns: OR = 2.56, 95% CI: 1.05-6.24. History
of influenza and upper respiratory tract infections was the most
frequent among mothers of children with cleft lip and palate;
herpes and cytomegalovirus infections, enteroviral infection,
chlamydia and others were identified as well.

The second factor, which also had a statistically significant
effect, is presented by noncommunicable diseases, especially
chronic diseases, such as goiter, diabetes mellitus, hypertension
(OR = 2.43, 95% CI: 0.82-7.77). Use of medicine during the
first trimester of pregnancy had a statistically significant impact
on the development of cleft lip and palate (OR= 3.65, 95% CI:
1.30-10.20). Pregnant women most often consumed antibiotics,
followed by L-Thyroxine, medications against diabetes mellitus
and hypertension.

Strong positive correlation was revealed between the develop-
ment of congenital clefts and stressful situations in families
(OR = 8.82, 95% CI: 2.32-33.50) , as well as with regard to
the risk factor - hard economic conditions (OR = 2.43, 95% CI:
1.04-9.23). These two factors often interrelate, as unfavorable
economic conditions quite often create conflicts and/or stress-
ful situations in families. Besides, difficult economic conditions
prevent a pregnant woman from balanced diet and consumption
of protein- and vitamin-rich products.

In our cases maternal smoking during the first trimester of preg-
nancy had no effect on the development of cleft lip and palate. It
should be noted that frequency of smoking was quite low among
mothers of babies with birth defects as well as among moth-
ers of healthy babies. Out of mothers of children with orofacial
clefts only 2 indicated smoking during pregnancy, whilst out of
healthy children’s mothers — 4, nevertheless, all of them were

Table 1. Influence of various factors on the development of cleft lip
and palate based on the case-control study results (Bivariate analysis)

Exposure factor OR 95% CI
Infectious Diseases 2.56 1.05-6.24
Noncommunicable diseases 2.53 0.82-7.77
Use of medicine 3.65 1.30-10.20
Severe economic condition 2.43 1.04-9.23
Stress 8.82 2.32-33.50
Tobacco smoking by mother 0.72 0.13-4.11
Tobacco smoking by father 0.59 0.21-1.30
Alcohol consumption by mother 1.05 0.47-2.33
Alcohol consumption by father 0.68 0.31-1.51
Mother’s age <20 and >30 0.57 0.25-1.30
Frequent abortions (3 and more) 1.10 0.34 - 3.66
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Table 2. Influence of various factors on the development of cleft lip
and palate based of the case-control study results (Multivariate analysis)

Exposure Factor OR 95% CI
Infectious diseases 2.10 0.77-5.70
Noncommunicable diseases 2.88 0.83-9.97
Use of medicine 2.22 0.77-10.41
Severe economic condition 1.14 0.45-2.84
Stress 7.76 1.93-31.33

mild smokers. These findings might be explained by the fact that
an absolute majority of smokers in the country is presented by
males, as well as the fact that the majority of women commonly
try to refrain themselves from smoking while getting pregnant
or beforehand.

Similar situation was observed when we studied the influence of
alcohol. In our case, association was very weak (OR = 1.05, 95%
CI: 0.47-2.33). In contrast to tobacco use, in the group of cases
as well as in the group of controls, almost a half of the women
indicated consumption of alcohol during the first 12 weeks of
pregnancy. However, it should be emphasized that consumption
of alcohol, as a rule, was common in both groups with a fre-
quency of once a week or less, for example during holidays in
a little amount. In such a case, women mainly consumed wine
or beer. Thus, in our case all enrolled in the study women were
mild alcohol consumers that led to the obtained results.

No significant effect was observed in the study of the infuence of
fathers” smoking and alcohol intake habits on the development
of the congenital pathologies under study (OR = 0.59, 95% CI:
0.21-1.30 and OR=0.68, 95% CI:0.31-1.51, correspondingly).

Similarly, no statistical association was revealed between ma-
ternal age and cleft lip and palate development (OR = 0.57,
95% CI: 0.25-1.30), though many authors have established
such association in their studies. The same is applicable to
the association between the number of abortions and the de-
velopment of orofacial clefts, no significant association was
revealed in our study.

Thus, based on the bivariate analysis of our study results it was
determined that the following factors contribute to the develop-
ment of cleft lip and palate: contracting diseases (both: infec-
tious or noncommunicable) during the first trimester of preg-
nancy, taking medications during this period, hard economic
condition and stressful situation in families.

At the second stage we conducted a multivariate analysis. We
included in the analysis those factors, which were found to have
association with the development of orofacial clefts based on
the bivariate analysis, in particular: infectious and noncommuni-
cable diseases, use of medicine, stress and hard economic condi-
tion. The results are shown in Table 2.

As we see, stressful situations in the families of pregnant women
during the first trimester of pregnancy had the most significant
impact on the development of orofacial clefts (standardized OR
=17.76, 95% CI: 1.93-31.33). There is a positive correlation be-
tween the birth defect and contracting of infectious or noncom-
municable diseases during this period.

© GMN

Thus, based on the multivariate data analysis of the case-control
study results we can conclude, that stressful situations in the
family of the pregnant woman play the most significant role in
the development of orofacial clefts. Other factors such as con-
tracting of infectious or noncommunicable diseases in the first
trimester of pregnancy as well as the use of therapeutic drugs
have some impact on the development of the pathology.
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SUMMARY

RISK FACTORS OF CLEFT LIP AND PALATE IN
GEORGIA

12Chincharadze S., 'Vadachkoria Z., 2Mchedlishvili I.

Thilisi State Medical University, ' Department of Surgery Direc-
tion of Child and Adult Stomatology (Dentistry) and Prevention
of Stomatological (Dental) Diseases, *Department of Epidemiol-
ogy and Biostatistics Direction of Public Health, Georgia

A case-control study was conducted to reveal risk factors for cleft
lip and palate. The main group consisted of 41 mothers of infants
with orofacial clefts (cleft lip and/or palate) who were born in
Thilisi maternity houses during 2015-2016. The control group
was composed of 61 mothers who have given birth to healthy
babies in the same maternity houses. Information on possible risk
factors was collected using a special form. In order to evaluate a
role of these risk factors, bivariate analysis was conducted at the
first stage of the study. Odds ratio (OR) was calculated for each
factor, significance of the results was evaluated by calculating 95%
confidence intervals (95% CI). At the next stage of the study the
factors significantly correlated with the development of orofacial
clefts were identified and multivariate analysis was performed
using a multiple logistic regression model.

According to the study results stressful situations in the families of
pregnant women play the most significant role in the development
of cleft lip and palate with standardized (adjusted) OR=7.76, 95%
CI: 1.93-31.33. Other risk factors such as contracting infectious or
noncommunicable diseases during the first trimester of pregnancy
as well as use of medications during this period have some impact
on the development of these malformations (OR=2.10, 95% CI:
0.77-5.70; OR=2.88, 95% CI: 0.83-9.97 and OR=2.22, 95% CI:
0.77-10.41, correspondingly).

Keywords: cleft lip and palate, pregnancy, stress.
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PUCK-®AKTOPHI BPOXKJIEHHOW PACIIEJIMHBI
BEPXHEM I'VBbI 1 HEGA B I'PY3UHA

L unyapanze C. /., ! Bagaukopua 3.0., 2Muenmmmsuiu U.M.

"Tounucckuti 20cyoapcmeennvliit MeOUYUHCKUL YHUeepcumen,
odenapmamenm Xupypeuu Hanpasienusi Cmomamono2uu oemei
U NOOPOCMKO8 U NPOPUIAKMUKU CMOMAMONIOSUYECKUX 3a00-
Jesanull; 2oenapmamenm MuUOeMUONO2UY U OUOCIAMUCTIUKY
Hanpasnenus: 06uecmeennoco 300posws, I pysus

J171s1 BBISIBIICHHS pHCK-(DaKTOPOB BPOXKACHHOM PaCIIEIINHBI BEpX-
Hell ryObl 1 HeOa MPOBEACHO MCCIIEIOBAHNE CITYYail-KOHTPOJIb.
OCHOBHY!0 I'pymniy cocraBuia 41 MaTh, 1€TH KOTOPBIX POAMINCH
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B pOnMIbHBIX qoMmax T. Towmucu B 2015-2016 rT. ¢ marosorueit
- pacluenuHa BepxHel ry0bl, paciiennHa HeOa U CoueTaHHbIC
pacuienuusl Ty0sl 1 Heba. KoHTponbHyto rpymniy coctaBuia
61 marthb 310POBbIX HOBOPOXKACHHBIX, POAUBIIUXCS B TEX KE
POAMIIBHBIX AOMax B TO ke Bpems. CO0p HeoOXoaMMOM HH-
¢dopmannu o pakTopax pUcKa OCYIIECTBISUICSA C IMOMOIIBIO
criennaabHOM aHKeThl. J{JIsl OLeHKH posin 9TUX (aKTOPOB Ha
MEePBOM 3Tale MpOBeAcH OMBApUALMOHHBIA aHAIN3 U IS
Kaxa0ro (hakropa paccuuTanbl cooTHouieHue mancos (OR)
U JIOBEpUTENbHBIA MHTEpBal ¢ 95% nocroBepHocThio. Ha
CJIEAYIOIEM JTalle BbIACICHBI (PaKTOPBI, KOTOPHIE HAXOAMIHChH
B KOppeJ’[S{LlHOHHOﬁ CBsA3M C BPOXACHHBIMU pacliCJIMHaMU U
IIPOBEJCH MYJIbTHBApPUALIMOHHBIN JIOTHYECKUH perpeCcruBHBIHI
aHaJIM3 IOJyYEHHOTO MaTepuara.

B pesysbrare npoBeIeHHOTO aHaIM3a YCTAHOBIICHO, YTO Pa3BUTHE
BPOXKICHHO paciieIHbI BEpXHEH T'y0Obl U HeOa, B OOJBIIHHCTBE
CJIly4aceB BBI3BAHO CTPECCOBOW CUTyallMeil B CEMbe JKECHIIMHBI
BO BpeMsi ee OepeMEeHHOCTH, CTaHIapTH3upoBaHHbIi (adjusted)
OR=7.76, 95% CI: 1.93-31.33. B pa3BuTHu JaHHOH MaTOJIOTUU
OIIPE/ICNICHHYIO POJIb UIPAIOT TAKIKE NMEPEHECCHHbIE HHPEKIUH
B 1iepBoM TpuMectpe bepemennocti (OR=2.10, 95% CI: 0.77-
5.70); nannune HenHpeKIMOHHbBIX 3a00neBanuii (OR=2.88, 95%
CI: 0.83-9.97) u MenuKaMEHTO3HOE JIEUEHUE B 3TOM IEpPHOJE
(OR=2.22,95% CI: 0.77-10.41).
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Recently, specialists from many countries of the world have
observed an increase in the prevalence of dentofacial anomalies
in children and adolescents, which, in particular, is associated
with urbanization processes and environmental degradation [4].
According to WHO, the incidence of dentofacial anomalies in
the world is 92% [1]. One of the most common anomalies of the
dentofacial apparatus in the late interchangeable occlusion is the
violation of occlusion in the sagittal direction, namely, class II,
according to Angle’s classification [7]. For the timely treatment of
this pathology in the pubertal period, the early detection is neces-
sary [9]. However, the results of epidemiological studies in dif-
ferent regions and countries are contradictory [1,2,6-8,11], there
is insufficient information on the structure of class II, anomalies
according to Angle’s classification with different types of lower
jaw growth among 10-13 years old children. This necessitates a
further study of the prevalence of dentofacial anomalies.

Purpose of the study - to study the structure of dentofacial
anomalies in children and adolescents in Sumy city and Sumy
oblast (Ukraine) by their applying. To identify the dentoalveolar
morphological peculiarities of the occlusion in 10-13 years old
patients with anomalies of class II, according to Angle’s clas-
sification with different types of lower jaw growth.

Material and methods. A retrospective analysis of 2236 out-
patient dental cards of urban and rural patients with orthodontic
pathology, which applied to the regional children’s clinical dental
clinic (Ukraine), was conducted. Patients were divided into three
age groups: 6-9 years old (early mixed occlusion) - 592 children;
10-13 years old (late mixed occlusion) - 1180 children; over 13
years old (permanent occlusion) - 464 persons (Fig. 1).

The form of dentofacial anomalies was established according to
the Angle’s classification. Open and cross occlusions were divided
in separate groups.

In addition, 76 patients with class II, anomalies according to
Angle’s classification aged 10-13 years were examined in the
clinic to determine the type of lower jaw growth. Children under-
went an X-ray study, diagnostic models were made. In practical
orthodontics, the most widely X-ray method of research is used
[10], especially orthopantomography, which allows to carry out a
detailed diagnosis, to select the strategy and tactics of orthodontic
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intervention, to control the stages and the final result of the treat-
ment, depending on the direction of growth of the dentofacial ap-
paratus, it allows the doctor to give a long-term prognosis [3,12].

m 6-9 years
20,75%

H 1013 years

over 13 years

Flg. 1. The classification of patients by age

Orthopantomographic examination was performed to determine
the type of lower jaw growth according to the procedure described
by R. Reinhardt and others [13] (Fig. 2). All patients were di-
vided into five groups, taking into account the type of lower jaw
growth: group I - 21 patients with a neutral type of growth (L Go
= 12345°), group II - 11 children with vertical growth (L Go>
128°), group III - 9 patients with horizontal type of growth (L. Go
<118"), group IV - 9 children with combined (neutral with vertical)
type of growth, group V consists of 5 children with a combination
of neutral and horizontal type of lower jaw growth. Total 152
measurements were made.

On the diagnostic models of the jaws, to determine the degree of
the severity of morphological changes, the biometric indicators
were calculated, since they are an important criterion for choosing
a treatment tactics [5]. Morphometric examinations were carried
out on 55 control-diagnostic models of the jaws of patients with
a late mixed occlusion with dentofacial anomalies of class II ac-
cording to Angle’s classification by the method of Linder-Hart,
Korkhaus. Total 220 measurements were made.

The statistical processing of the material was carried out accord-
ing to parametric criteria (mean value - M, standard error - m),
statistical significance of the difference between the indices of two
independent groups was carried out according to the parametric
criterion (Student) using the statistical program package AtteStat
10.8.4. for MS Excel. Statistically significant differences were
considered when p <0.05.
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Fig. 2. Determination of the type of lower jaw growth

Results and their discussion. In the structure of dentofacial
anomalies in patients of Sumy city and Sumy oblast, applying
for orthodontic care, it is characteristic for all age groups that in
a significant majority there are anomalies of individual teeth and
dental curves (class I according to Angle’s classification) and that
is ranged from 67.95% to 77.87% of cases (Fig. 3).

A total 0f 2236 (6-13 years and over)

3,67%  635%
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On orthopantomograms it was found that in a significant number
of examined patients the value of the jaw angles was 123£5°,
which corresponds to the neutral type of lower jaw growth (Table).

The neutral and combined types of growth were leading in boys,
in girls more often the neutral (L Go =123 £5°), vertical (L. Go>
128°) and horizontal (L. Go <118°) types of lower jaw growth
were observed.

Among the patients with the combined growth types a combina-
tion of neutral and vertical types of lower jaw growth was revealed
in 63.16%, and a combination of neutral and horizontal types of
growth was revealed in 36.84% of cases.

In the biometric study of the control and diagnostic models of
the jaws, a symptom complex of morphometric indices of dental
curves with dentofacial anomalies of class Il according to Angle’s
classification, depending on the type of lower jaw growth, was
established.

For patients with a neutral type of lower jaw growth, the width of
the upper dental curve between the canines averages 31.72+0.25
mm at a norm of 32.47+0.25 (p=0.05) and a lower one aver-

3.89% “ = [ class ages 25.86+0,43 mm at a norm of 24.40+0.40 mm (p<0.01);

' in the region of the first premolars on the upper jaw it averages

B 1T class 33.89+0.54 (p=0.001), on the lower jaw - 34.17+0.61 (p<0.001)

14,85% at a norm of 37.05+0.58 mm and 37.05+0.58 mm respectively.
B IIT class It was found that the width in the region of the first permanent

¥ open occlusion

H cross occlusion

Fig. 3. The structure of dentofacial anomalies in 6 - 13 years
old children

With regard to occlusion anomalies, in the age group of 6-9 years
old patients (early mixed occlusion), the most common is an open
occlusion (7.44%), which can be explained by the presence of a
large number of various harmful habits at this age.

At a later age (late period of mixed and permanent occlusion),
there is a decrease in the number of patients with open occlusion
and class IIT anomalies according to Angle’s classification, which
is most likely due to the elimination of bad habits at an earlier
age and the eruption of permanent teeth.

The occlusion anomalies of class Il according to Angle’s classification
progress with age, and their percentage increases almost 9 times (from
2.87%up to 19.18%) both in 10-13 years old children and in patients
older than 13 years in comparison with the early mixed occlusion.

molars of the upper jaw is 45.05+0.78 mm at a norm 0f48.35+0.78
mm (p=0.01), of the lower one it is 46.24+0.56 mm at a norm
of 48.35+0.78 (p=0.05); the length of the frontal segment of the
upper dental curve is 20.53+0.33 mm (p=0.001), of the lower
dental curve - 15.1+0.4 mm (p=0.01) at a norm of 18.26 = 0.26
mm and 16.29+0.25 mm respectively.

For patients with a vertical type of lower jaw growth, the follow-
ing results were obtained: the width of the upper dental curve in
the region of 3/3 teeth is 33.86+0.67 mm (N=32.44+0.47 mm)
(p=0.05), upper dental curve - 26.25+0.49 mm (N=24.44+0.47
mm) (p<0.01); the width between 4/4 teeth on the upper jaw is
33.940.54 mm (N=36.36+0.60 mm) (p=0,01), on the lower jaw —
34.1£0.66 mm (N=36.36+0.60 mm) (p=0.05). Transversal dimen-
sions in the region of 6/6 teeth on the upper jaw are 43.95+0.69
mm (N=46.69+0.84 mm) (p<0.01), on the lower jaw - 44.52+0.50
mm (N=47.25 + 1.07 mm) (p = 0.05); the length of the frontal
part of the upper jaw is 19.12 = 0.52 mm (N =47.25 = 1.07 mm)
(p <0.05), of the lower jaw - 13.9 £ 0.41 mm (N = 15.9 £ 0.35
mm) (p=0.01).

Biometric study of the control and diagnostic models of the
jaws of patients with horizontal growth showed that the width
of the upper dental curve between the canines averaged 31.61

Table. Types of lower jaw growth in children according to orthopantomograms

Neutral growth type Vertical growth type Horizontal growth type Combined growth type
Sex

n % n % n % n %
Boys 17 22.37 5 6.58 4 5.26 12 15.79
Girls 11 14.47 10 13.16 10 13.16 7 9.21
Total 28 36.84+5.53 15 19.74+ 4.56 14 18.42+4.47 19 25+ 4.98
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+0.53 mm at a morn 0f 32.90 + 0.53 mm (p = 0.05) and of the
lower one - 25.524+0.29 mm at a norm of 24.47 + 0.43 mm (p
<0.05); in the region of the first premolars on the upper jaw
it is 33.59 £ 0.61 mm (p = 0.001), on the lower one - 32.28 +
0.36 mm (p <0.001) at a norm of 36.99 = 0.68 mm and 36.99
+ 0.68 mm respectively. It was established that the width in
the region of the first permanent molars of the upper jaw is
43.42 + 0.68 mm at a norm of 47.2 + 1.41 mm (p = 0.01), of
the lower jaw - 43.77 + 0.17 mm at a norm of 47.2 = 1.41 (p
= 0.05); the length of the frontal segment of the upper dental
curve is 20.97 £ 0.38 mm (p = 0.001), of the lower one it is
14.78 £ 0.39 mm (p = 0.01) at a norm of 17.73 = 0.5 mm and
16.03 + 0.44 mm respectively.

For children who have a combination of neutral and vertical
type of lower jaw growth, it is typically the following: the width
of the upper dental curve in the region of 3/3 teeth is 33.70 +
0.14 mm (N =32.92 + 0.28 mm) (p = 0,05), of the lower one
-26,94 + 0,46 mm (N = 24,76 £ 0,68mm) (p <0,01); between
4/4 teeth on the upper jaw - 34,84 + 0,61 mm (N = 36,97 +
0,74 mm) (p = 0,01), on the lower jaw — 34.77 + 0.37 mm (N
=36.97 £0.74 mm) (p = 0.05). Transversal dimensions in the
region of 6/6 teeth on the upper jaw are 45.37 + 0.82 mm (N
=48.24 £ 0.97 mm) (p <0.01), at the lower jaw - 45.72 £ 0.51
mm (N =48.24 + 0.97 mm) (p = 0.05); the length of the frontal
region of the upper jaw is 19.83 + 0.62 mm (N = 18.34 £ 0.27
mm) (p <0.05), of the lower jaw -15.32 £ 0.25 mm (N = 16.23
+0.31 mm) (p = 0.01).

Under the combination of neutral and horizontal type of lower jaw
growth, it was established the following: the width of the upper
dental curve between the canines averages 32.44 + 0.37 mm at
anorm of 33.78 + 0.59 mm (p = 0.05) and of the lower one it is
23,14 0.52 mm at a norm of 24.42 + 0.57 mm (p <0.01); in the
region of the first premolars on the upper jaw - 33.16 £+ 0.69 mm
(p =0.001), at the lower jaw - 35.16 £ 0.63 mm (p <0.001) at a
norm of 37.1£0.57 and 37.1 £0.57mm respectively. It was found
that the width in the region of the first permanent molars of the
upper jaw is 44.28 + 0.39 mm at a norm of 47.36 + 0.63 mm (p
=0.01), of the lower one - 44.12 + 0.61 mm at a norm of 47.36 +
0.63 mm (p =0.05); the length of the frontal segment of the upper
dental curve is 20.66 = 0.55 mm (p = 99.9), of the lower - 15.76
+0.37 mm (p=0.01) at a norm of 18.22 £ 0.89 mm and 16.56 +
0.24 mm, respectively.

Conclucion. Orthodontic care in the Sumy Oblast Children’s
Clinical Dental Clinic is mainly used by children from 10 to 13
years old. The anomalies of individual teeth and dental curves
were leading in all age groups (71.24%).

Among the occlusion anomalies in 10-13 years old children, a
significant proportion falls on the class II according to Angle’s
classification (19.18%).

A third of 10-13 years old patients, with class II anomalies ac-
cording to Angle’s classification, has a neutral type of lower
jaw growth (36.84 + 5.53%), horizontal and vertical types of
growth are 18.42 + 4.47% and 19.74 + 4.56% respectively. The
combination of neutral and vertical type of lower jaw growth
occurs in 1.7 times more often than the combination of neutral
and horizontal types.

© GMN

In all groups, a characteristic symptom complex of morphological
changes in the dental curves of the upper and lower jaws of differ-
ent severity was established. The most pronounced morphological
changes are observed in the group of patients with a horizontal
type of lower jaw growth.
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SUMMARY

DEPENDENCE OF MORPHOMETRIC PARAMETERS OF THE DENTAL OCCLUSION
ON THE TYPE OF THE LOWER JAW GROWTH IN CHILDREN
WITH CLASS II, DENTOFACIAL ANOMALIES WHO LINE IN THE NORTHERN UKRAINE

!Galich L.V., ’Kuroedova V., 'Lakhtin Yu., 2Galich L.B., 'Moskalenko P.

'Medical Institute at Sumy State University, *Higher State Educational Institution “Ukrainian Medical Dental Academy”’, Ukraine

The aim of the work was to study the structure of dentofacial anoma-
lies in children and adolescents in Sumy city and Sumy oblast, to
identify dentoalveolar morphological peculiarities of the occlusion
in 10-13 years old patients with class I, anomalies according to
Angle’s classification with different types of lower jaw bone growth.

A retrospective analysis of 2236 outpatient dental cards of urban
and rural patients with orthodontic pathology was conducted.
Patients were divided into three age groups: 6-9 years old (early
mixed occlusion) - 592 children; 10-13 years old (late mixed oc-
clusion) - 1180 children; over 13 years old (permanent occlusion)
- 464 persons; besides 76 patients with class II, anomalies accord-
ing to Angle’s classification aged 10-13 years were examined. To
determine the type of lower jaw growth, the children underwent
orthopantomographic examination, diagnostic models were made
and biometric indicators were calculated to determine the severity
of the morphological changes.

It was established that anomalies of individual teeth and dental
curve dominated in all age groups (71.24%). Among the occlu-

sion anomalies, a large part falls to class Il anomalies according
to Angle’s classification (19.18%). A third of these patients have
aneutral type of lower jaw growth (36.84+5.53%), horizontal and
vertical types of growth reach 18.42+4.47% and 19.744+4.56%, re-
spectively. The combination of neutral and vertical type of growth
of the lower jaw occurs in 1.7 times more than the combination
of neutral and horizontal. The most pronounced morphological
changes were observed in the group of patients with a horizontal
type of lower jaw growth.

When planning treatment and prophylactic measures among
patients of the orthodontic profile, it is necessary to take into
account the peculiarities of both the prevalence of pathology in
the region and the morphological changes of different severity in
the dental curves of the jaws.

Keywords: dentofacial anomalies, prevalence of dentofa-
cialr anomalies, class II according to Angle’s classification,
growth of jaws, types of jaw growth, orthopantomography,
morphometry.

PE3IOME

3ABUCUMOCTDb MOP®OMETPUYECKHUX TAPAMETPOB ITPUKYCA
OT THUIIA POCTA HUKHEM YEJIOCTH Y MALIMEHTOB CEBEPHOI'O PETMOHA YKPAWHBI
C 3YBOUEJIOCTHBIMHA AHOMAJIMAMM 11, KJTACCA 11O SHIUIIO

Taauy JI.B., *Kypoenosa B./1., JIaxtun F0.B., 2T'anuy JI.B., 'Mockajienxo I1.A.

'Meouyuncruii uncmumym CYMCKo20 20Cy0apcmeeHHo20 yHugepcumema,
’Buvicuee 2ocydapcmeentoe yuebnoe 3a6edenue  VKpaunckas MeOUyuHckas cmomamonozuieckas akademus”’, Ykpauna

Llenpto MccnenoBaHus SBUIOCh M3yUEHUE CTPYKTYphI 3yboue-
JIIOCTHBIX aHOMAaNUH y AeTeit m moapocTkos ropoga Cymsl
CyMckoit 00acTH ¥ BBISBICHUE 3y00aJIbBEOISIPHBIX MOP]O-
JIOTUYECKHUX 0COOEHHOCTeN MpHKyca y manuenToB 10-13 net
¢ anomanuamu II; kmacca mo DHIIIO ¢ pasHBIM TUIIOM POCTa
HIDKHEH YelTtoCTH.

[IpoBesieH peTpOCHeKTHBHBIN aHanmn3 2236 aMOyIaTOPHBIX CTO-
MATOJIOTMYECKUX KapTOUeK I'OPOJICKUX U CENIbCKUX MAIUEHTOB C
OPTOAOHTHYECKOH mMmartosiorueif. IlarmeHTs! OblIM pa3zieneHsl Ha
TPU BO3pACTHBIE I'PYMIBL: AETH B BO3pacTe oT 6-9 ser (paHHUI
CMelIaHHBII npHKyc) - 592; 10-13 ner (mo3nHU cMeUIaHHBIH
npukyc) - 1180 mereif; Bbie 13 et (MOCTOSHHBIN NPHKYC) - 464;
KpOMe TOro, 00CIIe10BaHO 76 MAlMeHTOB C aHOMATUSAMU II, kimacca
no OHnmo B Bo3pacte 10-13 ner. Jlns onpeneneHus TUMa pocTa
HIDKHEH YeNTIOCTH JETSM IMPOBEICHO OPTOMaHTOMOIrpadHIecKoe
HCCIIeZIOBaHNEe, U3TOTOBJIEHbI IUArHOCTUYECKHUE MOZICNH U [0 HUM
paccuuTaHbl OMOMETPUYECKHE TOKA3aTeNH ISl BBIABICHHS CTEIIEHN
TSDKECTH MOP(OJIOTHIECKUX H3MEHEHHH.

38

YCTaHOBIEHO, YTO BO BCEX BO3PACTHBIX IPyIIax JOMUHUPO-
BaJI aHOMAJIUH OTAEIBHBIX 3y00B 1 3yOHBIX psiaoB (71,24%).
Cpenu aHOMaJUil IpUKyca 3HAYUTEIbHAS YaCTh IIPUXOTUTCS
Ha II xiacc mo Ourmo (19,18%). YV TpeTn 5THUX MaINEeHTOB
HaOirofaeTcs HeHTpaJbHBINH THII pOCTa HIKHEH YeNIOCTH
(36,8445,53%), ropu30HTANBHBINA ¥ BEPTHKAIBHBIH THIIBI PO-
cra coctaBmwm 18,42+4,47% wu 19,74+4,56%, COOTBETCTBEHHO.
CoueTaHue HEUTPaIbHOIO U BEPTUKAIBHOIO THUIIOB POCTa HIXK-
Hel yemTrocTH BcTpedaercs B 1,7 pa3a Gobline, 4eM coueTaHHe
HEHTPaIBHOTO C TOPU3OHTANBHEIM. Hambonee BBIpaskeHHEIE
Mop(osornyeckne U3MEHEeHHsI HaONIOgalInuch B IpymIe ma-
LIUEHTOB C TOPU30HTAIBHBIM THIIOM POCTa HIKHEH YEIIOCTH.

[Tpu mrannpoBaHuy 1e4eOHO-TIPOPHITAKTHIECKIX MEPOIIPUSITUH
Cpear MAIMeHTOB OPTOJOHTHYECKOro MpodmiIs HeoOXoxuMo
YUYHUTBIBaTH OCOOCHHOCTH KaK PaclpoCTPAHEHHOCTHU ITaTOJIOTUH
B PErHoHe, TaK U MOP(OIOTNIECKHIE H3MCHEHHS 3yOHBIX PSIOB
YeI0CTe! pa3sHOH CTENEHH TSKECTH.
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MICROBIOLOGICAL ASPECTS OF THE ORTHODONTIC TREATMENT

Zharmagambetova A., Tuleutayeva S., Akhmetova S., Zharmagambetov A.

Karaganda State Medical University, Department of Childhood Dentisrty and Surgical Dentistry,
Faculty of General Medicine and Dentistry, Kazakhstan

Today, the prevalence of dental diseases remains high [6,9,13].
Dentoalveolar anomalies are one of the first places for the preva-
lence after dental caries and periodontal disease [1,4,14,18]. The
high prevalence of dentoalveolar anomalies requires detailed
diagnostics and rational treatment and prevention. To treat den-
toalveolar anomalies, both removable and non-removable treat-
ment methods are used. Orthodontic devices applied eliminate
dentoalveolar anomalies, normalize the dental system function,
provide the aesthetic needs of the patient, increase the life qual-
ity in general. However, the orthodontic appliance in the mouth
worsens conditions for its self-cleaning, complicates the teeth care
and makes an environment favorable to the soft tooth deposit.
In this regard, there is a high microbial contamination of teeth
surfaces and orthodontic appliances covering their extensive soft
deposit that, in turn, leads to a demineralization of tooth enamel.
In addition, there is change in the mouth microflora composition,
which presents an increase in the number of pathogenic and op-
portunistic microorganisms, disbacteriosis mouth events. These
factors contribute to the high prevalence of dental caries and
inflammatory periodontal diseases. Therefore, being a panacea
to treat dentoalveolar anomalies, the orthodontic appliance at
the same time, have an adverse impact on the oral cavity state,
but also on the organism as a whole, which requires further and
careful study. On this basis, at the orthodontic treatment, various
© GMN

fundamental researches are held such as cytological, microbio-
logical and others [2,8,10,15].

In modern dentistry, preventing dental caries is very important,
which is aimed at reducing the number of bacteria and increasing
the tooth resistance to various influences, as the major causative
agent of dental caries is the opportunistic pathogenic oral micro-
flora and its metabolic products. The research results show that the
orthodontic treatment changes the qualitative and quantitative oral
microflora composition: increases the number and frequency of
the isolation rate of particular species, finds mouth atypical micro-
bial strains, the symbiotic microflora ceases to perform barrier role
for non-residents, pathogenic staphylococci and yeast-like fungi
actively vegetate. According to Patack N.E. et al, and Pramod S.
et al. [16,17] the microbial contamination creates conditions for
developing inflammation in paradontium edge. It is also known
that when wearing orthodontic appliances in the oral cavity, there
is an increased amount of Streptococcusmutans, Candidaalbicans,
Lactobacillusspp., Enterobacteriaceaespp., which are a key link
in developing teeth demineralization and periodontal diseases.

Clinical and microbiological studies by several authors have
shown that using orthodontic appliances leads to a statistically
significant increase in the percentage of bacteria containing the
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black pigment, a change in the environmental oral situation, a
domination of periodontal microorganisms. The orthodontic
appliances have changed the mouth microflora. It is confirmed
the intensive propagation of yeast-like fungi on the oral cavity
mucosa when wearing appliances [5,7].

Researchers [12] have found that by using removable appli-
ances Candida, in particular Candidaalbicans are prevalent in
the mouth. It is known that when treating with a removable
appliance, streptococci, staphylococci, anaerobic bacteria have
been identified on tooth biofilms. Nevertheless, most of them
have Enterobacteriaceae met and Lactobacillusspp family [5]. It
is also shown that the growth of microorganisms during wearing
removable appliances is contributed by the lack of oral hygiene,
that is timely mandatory tooth brushing has not been carried out,
the appliance care rules have not been respected - no cleaning of
the machine [11].

In the literature, the majority of works is devoted to the study of
the microbial landscape with fixed orthodontic treatment. Despite
the obvious relevance, the formation problem of opportunistic and
pathogenic microorganisms when treating dentoalveolar anoma-
lies with a removable orthodontic appliance remains understudied.
Determining the obligate and facultative oral microflora during
the orthodontic treatment with a removable orthodontic appliance
in its various phases is still relevant to prevent dental caries and
periodontal disease.

The research aim was to investigate the influence of the removable
type of orthodontic treatment of patients aged 12 with dentoal-
veolar anomalies on the mouth microbiocenosis.

To achieve this aim the following objectives were identified:

- Examine the oral hygiene state in orthodontic patients

- Study the microbial oral landscape at all stages of the orthodontic
treatment on the basis of microbiological examination methods.

Material and methods. The dental examination was performed
in 100 patients aged 12 with dentoalveolar anomalies.

The dental examination was carried out by polling and survey
using a standard set of dental tools at artificial light.

The dental examination included assessment of the oral hygiene
state by the OHI-S index (Green J.C., Vermillion J.R., 1964)
[19]. In determining the oral hygiene state, teeth were stained
with the Schiller-Pisarev solution to identify plaque, and a visual
assessment of the availability of hard dental plaque on the teeth
and the surface covered by them were carried out. The hygienic
state was determined at all stages of the orthodontic treatment.

The microbiological examination was performed in 100 patients
at all stages of the orthodontic treatment. The microbiological
examinations included determining obligate and facultative
plaque microflora in the lateral and anterior dental arcades, and
in paragraphs of orthodontic appliances retention.

Sampling material were taken by warning the patient not to
clean the teeth and aids in day of sampling taking. Delivery of
sampling to the bacteriological laboratory was carried out in the
transport medium Amies (Himedia), followed by inoculation of
the following culture media: blood agar (staphylococci, strepto-
cocci); egg yolk high salt agar (staphylococci, bacilli); Endo’s
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medium (enterobacteria, non-fermentative Gramm-negative
bacteria); Sabouraud medium (yeast-like fungi, yeast); MPC-2
medium (lactobacillus, streptococcus lactic acid); thioglycolic
medium (clostridium, bacteroides, fusobacterium). Cultures were
incubated during 18-24 hours at a temperature of 37°C, Saburo
medium - about 3-5 days at 28°C. Staining was carried out by the
method of Gram-Gins and Storm, with evaluation of morphologi-
cal and tinctorial properties of microorganisms.

For identification of microorganisms bacteriological research
method was used. The initial culture was carried out according
to the Gould’s method on meat-and-peptone agar, blood agar,
Sabouraud agar, Lacto agar, Endo agar. Identification of isolated
microorganisms was conducted up to genus on MALDI apparatus
(Germany).

Statistical analysis was performed using standard software
SPSSv22.0 for Windows. Descriptive statistics was performed for
all analyzed parameters, depending on the type of the variable.
Qualitative characteristics were presented in the form of shares
(%) and absolute numbers. Quantitative features were described
as the average value and standard deviation.

Results and their discussion. During the dental examination of
100 children with dentoalveolar anomalies before orthodontic
treatment it was found that the average hygienic index OHI-S
(Green J.C., Vermillion J.R.) [19] was M=1,2, SD=0,4, which
says about satisfactory oral hygiene. During orthodontic treatment
worsening state of oral hygiene was noted - M=2,1, SD=0,3, after
orthodontic treatment of children the improvement in parameters
was observed (Fig. 1).
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Fig. 1. Indicators of oral hygiene during orthodontic treatment

Analysis of microscopy results showed that the quantitative
composition in smears of all patients surveyed varied depending
on the period of orthodontic treatment. During the treatment there
was an increase of certain strains of microorganisms. At all stages
of the treatment permanent contaminants such as Lactobacillus
spp., Streptococcus spp. and Staphylococcus spp were allocated
(Figs. 2,3,4).

As shown in the figures 2,3,4, during the orthodontic treatment,
in surveyed smears in addition to the reducing the number of
permanent contaminants Lactobacillus spp., Streptococcus spp.
and Staphylococcus spp., the representatives of Candida albicans,
Staphylococcus aureus, Streptococcus mutans genera prevailed in
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the amount compared to the beginning of orthodontic treatment,
which corresponds to the literature. Also during that period of
treatment Streptococcus piogenius, neisserial and others were
seeded. The structure of the microbial landscape of the oral cav-
ity in the surveyed children in carriage of the resident flora was
manifested by increase in quantitative and qualitative indicators
of Staphylococcus aureus. During research of the degree of colo-
nization of pathological niches formed during wearing removable
orthodontic appliances by staphylococci the high isolation rate
of Staphylococcus aureus in oral cavity was set. The frequency
of isolation of bacteria by Staphylococcus aureus, which is an
important component of the microflora of the mouth and a sig-
nificant etiological factor in the development of dental caries and
periodontal disease, was M=16,1% SD=4,3.
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Fig. 2. Microbial landscape during orthodontic treatment: change
of streptococci
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Fig. 3. Microbial landscape during orthodontic treatment: a
change of staphylococci and lactobacilli
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Fig. 4. Microbial landscape during the orthodontic treatment: a
change of bacteroides, veylonella and candida

Oral health condition after orthodontic treatment was improved
to M=0,7, SD=0,2, which corresponds to a satisfactory level.

Conclusions. It was found that in the surveyed children with
dentoalveolar anomalies the microbial associations were repre-
© GMN

sented by lactobacilli, various types of streptococci, staphylococci,
yeast-like fungi. In the oral microflora during orthodontic treat-
ment there was a sharp increase in the dominance of opportunistic
and pathogenic microorganisms representatives, and a high level
of colonization of aerobic and anaerobic microorganisms. The
quantitative and qualitative analysis of the composition of the
isolated bacteria revealed a significant increase in the number of
Candida albicans. Also Streptococcus mutans and Staphylococcus
aureus were dominant. Thus, the results of microbiological studies
indicate a change of oral microbiocenosis in patients undergoing
orthodontic treatment, which indicates that during orthodontic
treatment the risk of dental caries development and periodontal
disease is increasing.
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SUMMARY

MICROBIOLOGICAL ASPECTS OF THE ORTHODON-
TIC TREATMENT

Zharmagambetova A., Tuleutayeva S., Akhmetova S.,
Zharmagambetov A.

Karaganda State Medical University, Department of Childhood
Dentistry and Surgical Dentistry, Faculty of General Medicine
and Dentistry, Kazakhstan

An orthodontic appliance in the mouth worsens conditions for its
self-cleaning, complicates the teeth care and makes an environ-
ment favorable to the soft tooth deposit, in turn, leads to the teeth
enamel demineralization. In literature, the majority of works are
devoted to the study of the microbial landscape with fixed orth-
odontic treatment. Despite the obvious relevance, the formation
problem of opportunistic and pathogenic microorganisms when
treating dentoalveolar anomalies with a removable orthodontic
appliance remains understudied.

The research aim was to investigate the influence of the removable
type of orthodontic treatment of patients aged 12 with dentoal-
veolar anomalies on the mouth microbiocenosis.

The dental examination and microbiological study was conducted
to 100 children aged 12 with dentoalveolar anomalies. The dental
examination included assessment of the oral hygiene state by the
OHI-S index.

The microbiological research was conducted in the following
sequence: the bacterioscopy smear of plaque, stained by the
Gram and Burri method with the assessment of morphological
and tinctorial properties of microorganisms.

The statistical data analysis was performed using SPSS v22.0
forWindows program.

The dental examination showed that the oral hygiene state varied
according to the orthodontic treatment stage. During the orth-
odontic treatment the OHI-S Index was 2.1 score, indicating a
satisfactory oral hygiene level.

The microbiological study showed that persistent contaminants
were lactobacilli, streptococci, staphylococci, and yeast-like fungi.
However, the treatment showed a decrease of normal flora level
and the increase in number of Candidaalbicans, Staphylococ-
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cusaureus and Streptococcusmutans, that was a trigger in the
development of dental caries and periodontal disease.

During the orthodontic treatment, children with dentoalveolar
anomalies are at high risk of dental caries and periodontal disease.

Keywords: orthodontic treatment, microbiocenosis, tooth deposit,
microorganisms.

PE3IOME

MUKPOBUOJOI'MYECKHE ACIIEKTBI OPTOJO0TH-
YECKOI'O JIEYEHUSA

Kapmaramoerosa A.I., Tyaeyraesa C.T., AxmeroBa C.b.,
Kapmaramoeros A.I.

Kapaeanounckuii 2ocyoapcmeennbvlil MeOUYUHCKUL YHUBEPCU-
mem, Kageopa cmomamono2uu 0emcKo2o 803pacma u Xupyp-
2UYecKoll cmomamono2uu, Gaxkyiemem ooujet MeOUYursl u
cmomamonoauu, Pecnyounxa Kasaxcman

Hanuuue B monoct pra OpTOLOHTHYECKOTO armapara yxynmaeT
YCJIOBUS €€ CAMOOUHILICHHS, OCJIOKHACT YXO 32 3y0aMM U CO31aeT
YCIIOBUS, OAaronpusTCTBYIOLIME OTIOKEHHIO MATKOro 3yOHOTro
HaJIeTa, 4To, B CBOIO O4Yepe/lb IPUBOAUT K JIEMUHEPAIU3aLuM 3Ma-
71 3y00B. BOJBIIMHCTBO MCClIeOBAaHUM MOCBSIIECHB! H3yUCHUIO
MHKpPOOHOTO Meii3aka MPH HECbEMHOM OPTOOHTHYECKOM JICUCHUH.
Hecmorpst Ha 04eBUIHYIO aKTYaJIbHOCTb, IIPOOJIEMa pacpocTpaHe-
HHSI YCJIOBHO-TIATOTEHHBIX M MATOT€HHBIX MUKPOOPTraHU3MOB MPH
JICUCHHUH 3y00UEITFOCTHBIX aHOMAJINI Ha ChbeMHOM OPTOIOHTHYECKON
anmaparype 0cTaeTcsi HeOCTaTOYHO U3Y4YEHHOM.

Lenbro uccneoBaHus SIBUJIOCH M3yYCHUE BIMSHHS CHEMHOTO
BHJIa OPTOAOHTUYECKOTO JICYCHHUSI MAIIUSHTOB B Bo3pacTe 12 et ¢
3y004EIIIOCTHBIMU aHOMAJIMSIMU Ha MUKPOOUOIIEHO3 TIOJIOCTH PTa.

Cromaronoruaeckoe 00celoBaHUe 1 MUKPOOHOJIOTHYECKOE HCCIIe-
JIoBaHHUE POBOAMIOCH 100 1eTsM ¢ 3yO0UeIIOCTHBIMU QHOMAJTHSAMHU
B Bo3pacte 12 jer. CTomaronornyeckoe 00cieJoBaHIe BKITIOYAIIO0
OLIEHKY COCTOSIHMSI TUTHEHBI IOJIOCTH pTa 1o uHaekcy OHI-S.

MuxkpoOuonoruueckoe ucciae0BaHue IPOBOIMIOCH B CIEAYIO-
IIeH MOCIIe0BaTENbHOCTH: OAKTEPHOCKONHUS Ma3Ka U3 3yOHOTo
HaJleTa, OKpalleHHOro 1o Metoxy I'pama u Byppu ¢ ouieHxoit Mmop-
(onoruyeckux U THHKTOPHAJIBHBIX CBOMCTB MUKPOOPTraHU3MOB.

Craructuueckast 00padoTKa JaHHBIX OCYILECTBIAIACH C UCIIONb-
3oBaHueM nporpammbl SPSS v22.0 for Windows.

CToMaTONIOrMYeCcKoe 00CIIEI0BaHUE I0KA3aJI0, YTO COCTOSHUE
TUTHEHBI MTOJIOCTH PTa MEHSIOCh B 3aBUCHMOCTH OT 3Tara OpTo-
JOHTHUYCCKOI'O JICUCHUS. BO Bperl OpTOJlOHTI/l'-{eCKOFO JICUCHUS
ungexc OHI-S cocraBun 2,1 6asna, 4To CBHACTEILCTBYET O He-
y)lOBJ'IeTBOpI/ITeH]:HOM ypOBHe T'UT'UCHBI IMOJIOCTU pTa.

MukpoOHOI0ruIecKoe UCCIISI0BAaHHUE TTOKA3AJIO0, YTO ITOCTOSIHHbBI-
MU KOHTAaMHUHAHTaAMU SIBJISSTFHOTCS HaKTO6aKTepI/II/I, CTpeHTOKOKKI/I,
CTAQHUIOKOKKH M IPOKENono0Hbie TprObl. OIHAKO, BO BpEMsI
JICYEHHSI OTMEYAJIOCh CHIDKEHHE YPOBHs HOPMO(IIOPHI U yBEINH-
yenue konmudyectBa Candida albicans, Staphylococcus aureus u
Streptococcus mutans, 4To sIBISETCS [IyCKOBBIM MEXaHU3MOM B
pa3BUTHU Kapueca 3y0oB 1 3a00J1eBaHUil HapoOIOHTA.
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Bo BpeMs OpTOZOHTHYECKOIO JIeueHHs Yy JieTell ¢ 3ybouentocT-
HBIMHM aHOMAJIUSIMU UMEETCSI BHICOKHM PHUCK pa3sBUTHA Kapueca
3y0O0B 1 3200JIeBaHUI TAPOIOHTA.
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ACUTE VIRAL BRONCHIOLITIS IN INFANTS (REVIEW)
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Bronchiolitis is the most common reason for hospitalization of
children in many countries, challenging both economy, area and
staffing in pediatric departments. Bronchiolitis is an acute lower
respiratory tract infection in early childhood caused by different
viruses, with coughing, wheeze and poor nutrition as the major
symptoms. A substantial proportion of children will experience
at least one episode with bronchiolitis, and 2- 3% of all children
will be hospitalized with bronchiolitis [34,37].

There is no uniform definition of bronchiolitis, and no definite
age limitation. The American Academy of Pediatrics (AAP)
underlined that bronchiolitis is a clinical diagnosis, recognized
as “a constellation of clinical symptoms and signs including
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a viral upper respiratory prodrome followed by increased
respiratory effort and wheezing in children less than 2 years
of age” [34].

Epidemiology

RSV is the most frequent cause of bronchiolitis in infants and
young children and accounts in the United States alone for ap-
proximately 125,000 hospitalizations and 250 infant deaths every
year. Global estimates by the World Health Organization indicate
that RSV accounts overall for more than 60% of acute respiratory
infections in children. Furthermore, RSV is responsible for more
than 80% of lower respiratory tract infections (LRTIs) in infants
younger than 1 year. [32]
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RSV infection is the second largest cause of mortality, after
malaria, in infants outside the neonatal period and causes up to
200,000 deaths per year worldwide [20, 27]. In the UK there are
approximately 30,000 hospitalizations (1-3% of the entire birth
cohort) and over 900 pediatric intensive care unit (PICU) admis-
sions per year [13].

However, the epidemiology of RSV differs widely across lati-
tudes and meteorological conditions. For example, at sites with
persistently warm temperatures and high humidity, RSV activity
tends to be continuous throughout the year, peaking in summer
and early autumn. In temperate climates, RSV activity is maximal
during winter and correlates with lower temperatures. In areas
where temperatures remain colder throughout the year, RSV
activity again becomes nearly continuous. Thus, RSV activity in
communities is affected by both ambient temperature and absolute
humidity, perhaps reflecting meteorologic combinations that allow
greater stability of RSV in aerosols. Morbidity and mortality of
RSV disease are higher in premature infants and in infants with
chronic lung disease (eg, bronchopulmonary dysplasia, cystic
fibrosis, and interstitial lung diseases) or hemodynamically sig-
nificant congenital heart disease. Because preterm infants miss
the third trimester window during which the placenta expresses
Fc receptors mediating the transfer of maternal IgG to the fetus,
they are born with reduced humoral protection against infection
and reach lower nadir concentrations of maternal IgG. This is
compounded by T-cell-mediated responses that are inefficient
because T cells also mature primarily during the last trimester
of pregnancy [32].

Approximately 20% of children develop bronchiolitis during
their first year of life, and studies from the USA have found
increasing rates of bronchiolitis (188/1000 infants in 1996/97 to
265/1000 in 2002/03) in this age group [16, 39]. In a large study
from England the admission rate for all infants with bronchiolitis
below 12 months of age was 24.2 per 1000 [25]. Another study
from the UK underlines that the mortality rate for bronchiolitis
in children below 12 months is low and falling, from 21.5to 1.8
per 100 000 children (age 1 to 12 months) from 1979 to 2000,
reflecting improvements in paediatric intensive care [31].

The most common etiologic agent is RSV (60-80% of cases), but
rhinovirus, adenovirus, coronavirus, influenza and parainfluenza
virus, and human metapneumovirus, as well as Mycoplasma pneu-
monia, Chlamydophyla pneumoniae can also be responsible [22,
34,41, 45 ]. Dual infections are reported in 20-30% of children,
most commonly with RSV and either HMPV or rhinovirus, but
whether concomitant infection modifies the severity of bronchi-
olitis is not known [4].

Pathogenesis and Pathophysiology

Transmission of RSV infection occurs through inoculation of the
nasopharyngeal or conjunctival mucosa with respiratory secre-
tions from infected individuals. The virus remains viable on hard
surfaces for up to 6 hours, on rubber gloves for 90 minutes, and on
skin for 20 minutes. This prolonged survival highlights the need
for hand washing and contact precautions as an essential (and
cost-effective) practice to limit the spread of infection, especially
in clinic settings. The incubation period ranges from 2 to 8 days,
and immunocompetent individuals can shed the virus for up to
3 weeks, although on average this is limited to approximately
8 days. However, viral shedding from immunocompromised
individuals can continue for several months because intracellular
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replication is not effectively contained by specific cell-mediated
immunity. RSV infection starts in the nasopharyngeal epithelium
but then spreads rapidly by intercellular transmission through
the lower airways, reaching the terminal bronchioles, where the
replication of this virus is most efficient. Direct pathologic con-
sequences of lytic viral replication include sloughing of necrotic
epithelial cells, which exposes the dense subepithelial network
of nociceptive nerve fibers, forming the afferent limb for the
cough reflex. Mucous secretions increase in quantity and viscos-
ity and tend to pool because of the loss of ciliated epithelium,
resulting in widespread mucous plugging. This constellation of
acute inflammatory changes that form the immediate response to
exponential viral replication in the bronchioles leads to airway
obstruction and air trapping, producing the classic clinical triad
of polyphonic wheezing, patchy atelectasis, and bilateral hyper-
inflation. However, disease severity and duration are primarily a
function of the immune response mounted by the host. Innate im-
mune mechanisms provide the respiratory tract with a first barrier
against the establishment of a productive infection. Subsequently,
specific humoral and cell-mediated immunity play a critical role
in clearing the infection and attenuating its course. Although this
response does not result in complete protection against subsequent
infection, it decreases their severity. In infants, higher titers of
maternally derived RSV neutralizing antibody are associated with
a much lower risk of hospitalization due to RSV, and this protec-
tive effect can be replaced or enhanced in high-risk infants by
passive prophylaxis. Cytotoxic T lymphocytes are central in the
control of active infection and viral clearance, which explains why
immunocompromised individuals with deficient cell-mediated
immunity experience more severe and prolonged RSV disease
and shed the virus much longer.[32]

Clinical Manifestations

After RSV infects the upper respiratory tract there is an incubation
period of 2-8 days before clinical symptoms occur. Viral replica-
tion in the nasopharyngeal epithelium usually leads to mild coryzal
symptoms. Within 1-3 days RSV infection spreads to the lower
respiratory tract causing cough, dyspnoea and cyanosis. It is not
clear why some infants go on to develop lower respiratory tract
signs while others do not, but there is some evidence that reduced
lung function or a genetic predisposition may play a role in both
term and prematurely born infants [9, 46.]. Clinical examination
findings include prolonged expiration, wheeze, crepitations and
signs of respiratory distress. In addition, infants may present
with only apnoea, especially those born prematurely, those with
bronchopulmonary dysplasia or those less than 3 months old [34].
Risk factors for more severe disease include premature birth,
chronic lung disease, haemodynamically significant congenital
heart disease, age less than 3 months, neuromuscular disorders
and immunodeficiency. Infants seen in primary care with marked
respiratory distress, oxygen saturations less than 92% on air,
significantly reduced feeding, clinical dehydration or a history of
apnoea require referral to hospital for consideration of hospital
admission [5].

Typically, the infection starts with signs and symptoms of mucosal
inflammation and irritation of the upper respiratory tract (conges-
tion, rhinorrhea, and sneezing). In the next few days, the clinical
status evolves with involvement of the lower respiratory tract
manifested by cough and increased work of breathing with use
of accessory respiratory muscles to overcome the increased resis-
tance of obstructed airways. Many of the clinical manifestations
of airway obstruction are driven by the immune response against
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the virus rather than by viral replication and direct cytotoxicity.
Therefore, wheezing and other typical signs of bronchiolitis may
be reduced or even absent in immunosuppressed patients and be
replaced by rapidly evolving parenchymal infiltrates that can
lead to acute respiratory distress syndrome. Inspection reveals
respiratory distress ranging from minimal to profound respira-
tory failure associated with a variable degree of nasal flaring and
intercostal retractions. Auscultation reflects the vibration of con-
ducting airways generated by turbulent airflow and is remarkable
for a prolonged expiratory phase, diffuse polyphonic wheezing,
and coarse crackles (rales) scattered throughout the lung fields.
Pulse oxymetry and arterial blood gas analysis detect moderate
to severe hypoxemia derived primarily from the perfusion of
respiratory units that are poorly ventilated because of mucous
plugging (ventilation-perfusion mismatch). Progressive carbon
dioxide retention and respiratory acidosis signal the development
of respiratory muscle fatigue and evolving respiratory failure that
require ventilator assistance. Infants are usually more severely
affected and may also develop lethargy, fever, poor feeding, and
otitis media, whereas older children typically manifest symptoms
of the upper respiratory tract but may also develop tracheobron-
chitis. Apnea is a well-known complication of RSV infection in
infants, and its incidence is as high as 20% in infants younger
than 6 months who require hospitalization. When present, apnea
usually is an early event that precedes lower respiratory tract
signs and symptoms, suggesting the involvement of reflex neural
activity triggered in the upper airways. The highest incidence of
apnea occurs in premature infants and in infants younger than 1
month, probably because of the relative immaturity of ventilatory
control. In most cases, however, apnea is self-limited and does
not recur with subsequent infections [33].

No formal scoring system for the severity of bronchiolitis exists,
but a suggestion for the grading into mild, moderate and severe
bronchiolitis based on guidelines from New Zealand and Scotland
[2, 6, 40]. In a study including children with bronchiolitis from
an out-patient clinic, the resolution of symptoms took more than
14 days in 40% of the children, and approximately 10% had
symptoms after 4 weeks [39]. The median length of hospitaliza-
tion in a large study including children below 12 months was
only one day [25], and in a Norwegian study the mean length of
hospitalization was 80 hours [36].

Risk factors for bronchiolitis are male gender, a history of prema-
turity, young age, being born in relation to the RSV season, pre-
existing disease such as bronchopulmonary dysplasia, underlying
chronic lung disease, neuromuscular disease, congenital heart
disease, exposure to environmental tobacco smoke, high parity,
young maternal age, short duration/no breastfeeding, maternal
asthma and poor socioeconomic factors. However, the majority
of children hospitalized for bronchiolitis have no underlying
condition [25, 39]. The same conditions may also be risk factors
for a more severe course.

Work-up

Acute bronchiolitis usually does not require investigations [34].
Viral antigen tests usually have only a small predictive value,
the identification of specific agents can be limited to the hospital
setting, where it can reduce use of antibiotics, number of investi-
gations and length of hospitalization [10]. RSV infection should
be confirmed by a nasopharyngeal aspirate and can be useful for
infection control purposes [7]. A positive viral test could be useful
to exclude bacterial infections in infants with bronchiolitis and
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fever during the first few months of life. However, a prospective
study of 218 patients excluded serious bacterial infections in
young infants with fever [21]. In the majority of cases, the diag-
nosis of bronchiolitis is clinical. Blood gas measurement to detect
hypercapnia is indicated only in critical cases [6].

Mansbach et al. demonstrated that a pulse oximetry level of 94%
could be related to an increased likelihood of hospitalization [22].
All the admitted infants should receive barrier nursing, to avoid
nosocomial spread of infection [7]. Chest radiography is not
usually recommended as a routine test, but it can be more useful
in children with high or prolonged fever, low oxygen saturation,
underlying cardiopulmonary disease or mechanical ventilation
[8]. Differential diagnosis may include gastroesophageal reflux,
laryngotracheobronchomalacia, pertussis, foreign body aspira-
tion, vascular ring and other mediastinal obstructions or other
congenital lung diseases, but it is very seldom necessary.

Management

Despite relentless attempts to identify pharmacologic strategies
to improve the clinical course and outcomes of this infection, the
most effective management remains limited to the supportive care
measures discussed above. There is no solid scientific evidence
supporting the use of any pharmacologic agent currently available.

A conservative approach to treatment seems adequate in the major-
ity of children, especially for the youngest ones (<3 months) and
treatment is mainly supportive [26]. Patients can deteriorate for
2-3 days after the onset of the disease but then start to improve,
therefore hospital admission could be arranged if there is no im-
provement and supplemental treatments should then be considered
[36.]. An important decision is whether to admit the patient to
hospital and what are the indications for admission, candidates
being severe disease, very young age, or important comorbidities.
Apnea is a very important aspect of the management of young
infants with bronchiolitis.

Low values of oxygen saturation are representative of a higher
risk of hospitalization and, in these cases, hospitalization itself can
be more prolonged, so administration of oxygen is recommended
for values of SpO2 <90% [35]. It is crucial to monitor oxygen
saturation continuously during treatment, but monitoring can be
slowed down or suspended as the child improves [34].

Maintaining hydration is an important part of the care of infants
with bronchiolitis. The respiratory distress due to increased work
of breathing may cause inadequate feeding and eventually lead
to poor hydration. Further, tachypnoe and fever increases fluid
loss, potentially worsening the dehydration, so adequate hydra-
tion is fundamental [18, 26, 28]. Oral feeding may be sustained
and breastfeeding should be encouraged [30]. Enteral feeding by
gastric tube, as boluses or continuously, should be started if the
infant will not suck [29] as it can improve the nutritional status of
infants and can be a direct route for breast milk administration [1].
However, it can interfere with breathing in compromised infants
and intravenous fluids (IV) are preferred in these cases to reduce
the risk of aspiration [28].

The current guidelines recommend that the amount of fluids
should not exceed 100% of the usual daily requirement to avoid
fluid overload [18, 29 ]. Monitoring of body weight, urine and
serum osmolarity and electrolytes may therefore be useful in these
cases [26]. Inhaled normal saline (0.9%) can be administered to
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increase clearing of mucous [30], although it is not suggested in
current guidelines and reviews [26, 34, 39].

Antivirals

The only antiviral agent ever licensed by the FDA for the therapy
of severe RSV infections is ribavirin, a synthetic nucleoside ana-
log with broad in vitro virustatic activity. Unfortunately, by the
time the infection manifests clinically in vivo, most of the viral
load has already been cleared, and the disease process is driven
primarily by inflammatory mechanisms largely independent
from viral replication. After some initial encouraging data from
industry sponsored studies, a series of randomized trials were
unable to demonstrate any short- or long-term improvement in
the clinical course of bronchiolitis, leading to a rapid decline and
virtual disappearance of ribavirin use in this setting. Therefore,
inhaled ribavirin is no longer recommended for routine treatment
of RSV infection, although it may be considered in select immu-
nocompromised individuals, who can continue to shed virus for
several months because replication is not limited by host defenses.

Currently, there is no known role for antiviral therapy in bronchi-
olitis and therefore no indication for ribavirin, either nebulized
or intravenous [3]. Continuous positive airway pressure (CPAP)
may improve respiratory failure and help avoid intubation of
patients in the Intensive Care Unit. In cases where nasal CPAP
is not sufficient, proper mechanical ventilation can be applied
[19]. Children with severe bronchiolitis (especially those with
bronchopulmonary dysplasia), who do not improve despite me-
chanical ventilation, can benefit from extracorporeal membrane
oxygenation [22].

AAP not recommends using chest physiotherapy for infants and
children with a diagnosis of bronchiolitis [34]. Gentle nasal suc-
tion to keep the air passages clear could be beneficial in infants
with copious secretion [7].

Bronchodilators.

Albuterol does not provide consistent benefit in the treatment
of RSV infection and should not be administered to infants and
children diagnosed as having bronchiolitis. A brief trial with
objective evaluation of the response may be warranted, but this
therapy should be discontinued if no improvement occurs because
of the significant adverse effects, including tachycardia, tremor,
hypokalemia, and hyperglycemia. These adverse effects can be
amplified and become life-threatening in patients with underly-
ing lung or heart disease, also due to the interaction with other
commonly used therapies (eg, diuretics). Other inhaled selective
b-agonists, such as levalbuterol, have no demonstrable advantage
over albuterol in humans despite preliminary data in rodent models
that suggest potential benefits.[32].

Inhalation with adrenaline may reduce mucosal swelling, which
has led to frequent use in infants with bronchiolitis. However, a
clinically important, significant effect has been documented for
neither adrenaline nor beta-2-agonists. Studies on short-term ef-
fects show conflicting results. A recent Cochrane review concludes
that inhaled (racemic) adrenaline does not improve important
clinical outcomes such as length of hospital stay or the use of
supportive care in moderate to severe bronchiolitis inpatients
[14]. This is supported by a recent large Norwegian randomised
controlled trial (RCT) of 404 infants [36]. In this study, treatment
“as needed” rather than on a fixed schedule resulted in less inhala-
tions, shorter hospital stay, less use of supplemental oxygen and
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less ventilatory support. The effect was predominantly seen in
children <3 months (25 hours reduced hospital stay), which also
tended to have a negative effect of adrenaline compared to saline,
supporting a conservative approach particularly in this age group.
Adrenaline is therefore not recommended as a standard treatment
in infants with bronchiolitis, but a trial might be performed in
children >3 months, with critical evaluation of effect with respect
to continuation of administration. Beta-2-agonists are not recom-
mended for infants with bronchiolitis [12]

Corticosteroids.

Neither systemic nor inhaled corticosteroids have consistent
benefit in the treatment of acute RSV disease or in the prevention
of post-RSV wheezing. [17, 33]

In particular, a systematic review of 13 trials of corticosteroid
therapy in 1,198 children with viral wheezing ages 0 to 30 months
concluded that this therapy lacks any significant clinical benefit
compared with placebo and is not indicated for this patient group.
The findings of this meta-analysis have been complemented by a
number of more recent individual studies that have reached more
or less the same conclusions.[32].

Another area of concern derives from safety considerations. In
fact, viral bronchiolitis typically occurs during the first year after
birth and coincides with a critical phase of rapid lung growth.
The safety of corticosteroids during this developmental window
is virtually unknown, and corticosteroids are not approved by the
Food and Drug Administration (FDA) for use in the treatment of
bronchiolitis or asthma in the first year after birth. Therefore, on
the basis of current and extensive scientific evidence, corticoste-
roids are not recommended for routine use in the treatment of acute
bronchiolitis. It has been argued that virus-induced wheezing in
infants and young children could be the early manifestation of
persistent asthma and therefore warrant the use of corticosteroids
for the secondary prevention and control of asthma. However,
in general young children without an atopic phenotype who
wheeze in response to viral infections show a poor response to
corticosteroids, and even children who will ultimately develop
chronic asthma are usually unresponsive to this therapy when they
develop virus-induced wheezing during their first years after birth.

Antimicrobials

Antibiotics should be used in patients with bronchiolitis only
when specific evidence of coexistent bacterial infection is present.
Such coinfections are uncommon, so antibiotic therapy may be
justified in some children with bronchiolitis who require intuba-
tion and mechanical ventilation for respiratory failure [Shawn].
Although, latest research shows that Clarithromycin prevents
human respiratory syncytial virus-induced airway epithelial re-
sponses by modulating activation of interferon regulatory factor-3
and significant reduction in RSV-mediated IL-8, CCLS, IFN-B
and -A production [43].

Oxygen

Oxygen should be administered in hypoxic infants with bron-
chiolitis, and administered via nasal cannulae or a face mask
[26]. However, there is no consensus on what level of oxygen
saturation (SpO2) oxygen support should be aiming at, and no
randomized controlled trials have compared alternative oxygen
supplementation regimes. In the UK, oxygen is commonly given
to achieve a Sp0O2 0f 92-95%, while the AAP recommends a limit
of SpO2 of 90% in otherwise healthy children [6, 34]. The AAP
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guidelines also recommend a reduced level of monitoring as the
infants improve [34].

Nutrition

Oral feeding may be sustained in milder cases, if needed by small
volume frequent feed, and breastfeeding should be encouraged.
Through GT feeding, infants may achieve a better nutritional
status and nitrogen balance, which may be beneficial for recovery,
and may be a route for giving expressed breast milk [29]. Feeding
by GT may be given as boluses, or continuously in case of major
respiratory distress [26]. Currently there is not sufficient evidence
for or against the use of GT feeding in infants with bronchiolitis
and in a recent large study from Australia no differences in major
outcomes were found between the two methods [28]. However,
feeding by GT has been increasingly adopted, and used as routine
in Norway, New Zeeland and Australia [2].

Inhaled normal saline (0.9%) is commonly used for children with
bronchiolitis to increase clearing of mucous, and is included as
placebo in many studies evaluating the effect of bronchodilators or
hypertonic saline. However, we are not aware of any randomised
study comparing normal saline with no treatment, and normal
saline is not suggested in current guidelines and reviews [26, 34,
39]. Consequently, no recommendations can be given.

Inhaled hypertonic saline

Because of the paucity of therapeutic options available, recent
literature has focused on novel therapies, such as hypertonic
saline, for the management of bronchiolitis. Since the pathol-
ogy of bronchiolitis involves airway inflammation and mucus
plugging, improving mucus clearance should be beneficial in
resolving bronchiolitis.

Hypertonic saline shifts the flow of water into the mucus layer
by osmosis, reducing submucosal edema, reducing viscosity
of mucus, improving mucus clearance, and rehydrating the air
surface liquid.[23]. The updated AAP guidelines support the use
of hypertonic saline nebulization for infants and children hos-
pitalized for bronchiolitis, except in the emergency department
(ED). This recommendation was made based on evidence from
randomized controlled trials with inconsistent findings in the ED
setting. For this article, we have reviewed the current literature
and the rationale behind the AAP recommendations for hypertonic
saline in the management of bronchiolitis. [34].

Hypertonic saline was shown to be more effective than normal
saline (NS) in improving bronchiolitis clinical scores in some
studies [24,44].

In the ED setting, both saline preparations, hypertonic or normal,
were effective in reducing bronchiolitis scores [15,42]. The de-
termination by the AAP that hypertonic saline is not effective in
this setting is intriguing in light of the effectiveness of both forms
of saline (NS and hypertonic saline) in these trials.

In some studies noted that LOS for patients who received hyper-
tonic saline was shorter than for those given NS [24,44], although
according to other authors there was no difference between saline
preparations in terms of LOS. [11, 38]. This may reflect a benefit
from any saline intervention, whether hypertonic or NS, since no
comparison was made to patients who were not placed on a saline
preparation. A comparison to patients who were not enrolled in
these studies, carried out during the same bronchiolitis season,
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may be helpful in delineating the role of any saline preparation
in the management of addition, LOS is a difficult outcome to
correlate with the efficacy of an intervention as a result of its de-
pendence on many factors according to institutional or caregiver
situations. It would be helpful to study LOS using this method
in more trials. The AAP guidelines stipulate that a LOS that is
expected to last for 72 hours or longer may justify the use of
hypertonic saline, a determination that may be clinically chal-
lenging to make.

Prevention

Currently, passive protection against RSV is achieved successfully
through injection of the humanized monoclonal anti-RSV anti-
body palivizumab. Palivizumab was licensed by the US Food and
Drug Administration in June 1998. There are 3 clear statements of
the AAP about prevention of RSV bronchiolitis: clinicians should
not administer palivizumab to otherwise healthy infants with a
gestational age of 29 weeks, 0 days or greater; clinicians should
administer palivizumab during the first year of life to infants
with hemodynamically significant heart disease or chronic lung
disease of prematurity defined as preterm infants 21% oxygen
for at least the first 28 days of life; clinicians should administer
a maximum 5 monthly doses (15 mg/kg/ dose) of palivizumab
during the RSV season to infants who qualify for palivizumab in
the first year of life [34].

Hand hygiene

Secretions from infected patients can be found on beds, crib railings,
tabletops, and toys. RSV, as well as many other viruses, can survive
better on hard surfaces than on porous surfaces or hands. It can remain
infectious on counter tops for >6 hours, on gowns or paper tissues
for 20 to 30 minutes, and on skin for up to 20 minutes. It has been
shown that RSV can be carried and spread to others on the hands
of caregivers, so all people should disinfect hands before and after
direct contact with patients, after contact with inanimate objects in
the direct vicinity of the patient, and after removing gloves [34].

Conclusion.

Bronchiolitis is the most common reason for hospitalization dur-
ing infancy, being a burden for the child and family, and bearing
huge costs for the healthcare systems. Acute bronchiolitis is
characterized by viral upper respiratory prodromes followed
by increased respiratory effort, wheezing and diffuse bilateral
crackles; the most common etiologic agent is RSV. The diagnosis
of bronchiolitis is mostly clinical and usually does not require
investigation. The main principles for treatment include minimal
handling, maintenance of oxygen saturation, fluid balance and
nutrition. Other therapeutic options are inhalations normal saline
or hypertonic saline, but the evidences for their use are sparse.
CPAP and heated humidified high-flow nasal cannulae are com-
monly used in those with respiratory failure, but more high-quality
studies are needed to prove their efficacy. Very few children may
be in need of mechanical ventilation.
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SUMMARY
ACUTE VIRAL BRONCHIOLITIS IN INFANTS (REVIEW)
IChkhaidze 1., 2Zirakishvili D.

!Tbilisi State Medical University; °M. Iashvili Central Children
Hospital, Thilisi, Georgia

Bronchiolitis is a common condition in children less than 2 years
of'age and is a leading cause of infant hospitalization. Acute bron-
chiolitis is characterized by acute wheezing in infants or children
and is associated with signs or symptoms of respiratory infection;
the most common etiologic agent is respiratory syncytial virus.
There is a lack of consensus regarding the clinical definition of
acute viral bronchiolitis in children and hence the management
varies across the globe. Usually it does not require investigation,
treatment is merely supportive and a conservative approach seems
adequate in the majority of children, especially for the youngest
ones. Managing bronchiolitis, both in the outpatient and inpatient
setting remains a challenge to the treating pediatrician. Several
recent evidence-based reviews have suggested that bronchodila-
tors or corticosteroids lack efficacy in bronchiolitis and should
not be routinely used. The cornerstones of the management of
viral bronchiolitis are the administration of oxygen and appro-
priate fluid therapy, and overall a “minimal handling approach”
is recommended. Inhaled adrenaline is commonly used in some
countries, but the evidences are sparse. Recently, inhalation with
hypertonic saline has been suggested as an optional treatment.
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When medical treatment fails to stabilize the infants, non-invasive
and invasive ventilation may be necessary to prevent respiratory
failure. The key to reducing the morbidity and mortality in chil-
dren with RSV bronchiolitis is through prevention of infection
through immunoprophylaxis especially in high-risk children. This
review focuses on the epidemiological, clinical, radiographic,
and pathologic characteristics, as well as the recent advances in
management of acute bronchiolitis.

Keywords: bronchiolitis, infants, respiratory syncytial virus
infection, inhalation therapy, corticosteroids.

PE3IOME

OCTPbBII BUPYCHbBII BPOHXUOJIUT Y JETEN PAH-
HET'O BO3PACTA (OB30P)

"xaumze U.I., Bupakumsuiau 1.A.

ITounucckuti 20cy0apcmeeHnblil MEOUYUHCKUL yHo8epcumen,
2Ilenmpanvnas demckas bonvnuya um. M. Haweunu, Tourucu,
I pysus

Llesnbro 0030pa SIBJISIICS aHAIN3 TEKYILLeH 1 PeTPOCTIeKTHBHOIT Ha-
YUHOI MeIMIMHCKOH JIUTepaTyphl 110 BOIPOCY pacipoCTpaHEeHHs,
naToreHesa, maTo(UU30JI0THH, KIMHHYCCKOW MaHU(eCcTaIllnd 1
JICYEHUS OCTPOTO BUPYCHOTO OpOHXMONIKUTA. BpoHXHOIUT SABIISA-
€TCsl paclpOCTpaHEeHHBIM 3a00JIEBAaHUEM JIeTeH MIIAIIE 2 JIET U
BEyIICH MPUYMHON JETCKOM rocmutanu3anuu. OcTpblit OpoH-
XHUOJUT XapaKTEPU3yEeTCs CBUCTAILIUM JbIXaHUEM y MJIAJICHIIEB
WIH JeTel M acCOLMUPYEeTCsl C NPU3HAKAMHU WM CHMIITOMaMU
pecniuparopHoit uHpekimu. Hanbonee pacnpocTpaHeHHBIM 3TH-
OJIOTUYCCKHM arcHTOM SBJISICTCA peCl'lMpaTOpHO—CHHL[HTHaHbH]:IfI
Bupyc. [lo cell 1eHb He CyILIecTBYyeT KOHCEHCyca KacaTesIbHO
KJIMHUYECKOTO ONpeJesIeHHs OCTPOro BUPYCHOI'0 OPOHXHOJIUTA
y JeTei H, CIICI0BATEIBLHO, BEICHHE OOJBHBIX B Pa3HbIX CTPaHaX
omndaercs. BpOHXHOINT, 0OBIYHO, HE TPEOYeT TOHOIHUTEIBHOTO
JIMarHOCTUYECKOrO UCCIIEOBAaHUA: JICYEHUE, B OCHOBHOM, IO~
JCPKUBAKOLIEE, U B aM6yJ'laTOprlX U CTallMOHAPHBIX YCIIOBUAX
SIBJIICTCS IPOOIeMOi 171st emuatpa. B HECKOMBKHX, OCHOBAHHBIX
Ha HOBEWIINX (paKTHUECKUX TaHHBIX, 0030pax yKa3blBaeTcs,
YTO NPUMEHEHHE OPOHXOIMIIATATOPOB MM KOPTUKOCTEPOUIOB
IpU JICYCHUH JAeTedl ¢ OPOHXUOJUTOM HedPpPEeKTHBHO U HE
JIOJDKHO HMCIIOJIb30BaThCsl PyTUHHO. KpaeyroibHbIM METOIOM B
BEJCHUHM BHPYCHOTO OPOHXHOJNUTA SIBISIOTCS KUCIOPOI M CO-
OTBETCTBYIOIIast HH(Y3UOHHASI TEPAIHs, a B [[EJIOM PEKOMEH/TY-
C€TCs «I1O0AXO0J MHHHMMAJIBHOI'O BMCHIATCIILCTBA». B HEKOTOPBIX
CTpaHax HCIOJIb3YETCA l/IHFaHﬂLII/IOHHblﬁ alp€HaJinH, OAHAKO
3¢ GEKTUBHOCTE MPUMEHEHHSI 3TOTO METOa HEJOCTATOYHO 000~
CHOBaHa. B KauecTBe JOMOIHUTENBHOTO JICUSHUS IPEI0KEHBI
MHTJSUN ¢ THIEPTOHMYECKUM PacTBOpoM. B ciywasix, korna
B pe3yJIbTare JICUCHHs] COCTOSTHHE MIIAJICHIICB HE CTAOUITH3HPY-
ercs, JJId MPEeIOTBPALICHUS JbIXaTeIbHON HEJ0CTATOYHOCTH
1es1ecoo0pa3Ho NMPUMEHEHUE WHBA3MBHOW WIJIM HEHHBAa3MBHOMN
BeHTWISILMU. CII0COO0M CHIDKEHHS TT0Ka3aTeseil 3a001eBaeMoCTH
U CMEPTHOCTH JIeTel ¢ peclupaTopHO-CUHIIUTHAIBLHBIM BUPYC-
HBIM OPOHXHOJIMTOM SIBJISICTCSI HUMMYHOIPO(MIIAKTHKA, 0COOCHHO
y JeTel ¢ BBICOKUM PUCKOM. B maHHOM 00630pe npencTaBieHbl
SMUAEMHUOJIOTUYECKUEC, KIIMHUYCCKHUE U MAaTOJIOTHYCCKUE XapaK-
TCPUCTHUKH, a TAKIKE IMMOCIICAHUE JOCTUKECHUA B JICUHCHUU OCTPOTO
OpoHXHOIUTA.
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IMPACT OF INTERNET GAMBLING ON MENTAL AND PSYCHOLOGICAL HEALTH
OF CHILDREN OF VARIOUS AGES

Khundadze M., Geladze N., Kapanadze N.

Tbilisi State Medical University, Department of Child Neurology, Georgia

Internet gambling is an urge to gamble continuously despite nega-
tive consequences or a desire to stop. The problem with internet
gambling is often defined by harm experienced by the gambler
or others, rather than by the gambler’s behavior. If the gambler
meets certain criteria, the severe dependence on internet gambling
is diagnosed as clinical pathological gambling.

Pathological gambling is a common disorder that is associated
with both social and family costs [4].

Clinicians apply DSM-5 provisional criteria for Internet gambling
disorders as mild, moderate and severe. This classification is based
on time-spent gaming and how much this compromises overall
functioning [5,6].

The clinicians can diagnose individuals with Internet gambling if they
indicate at least four of the following symptoms in a 12-month period:
1. Need to gamble with increased amounts of money in order to
achieve the desired excitement.

2. Is restless or irritable when attempting to cut down or stop gam-
bling.
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3 Made repeated unsuccessful efforts to control, cut back or stop
gambling.

4. Is often preoccupied with gambling.

5. Often gambles when feels distressed (e.g helpless, guilty,
anxious, depressed).

6. Was jeopardized or lost a significant relationship, education or
career opportunity because of gambling.

Children and teenagers tend to use Internet gambling as a medium
to socialize. Although pathological Internet gambling, spending
ever-increasing amounts of time in online activities can cause
such problems as social withdrawal, self-neglect, poor diet and
various family problems. The consequences of Internet gambling
are dramatic. They often become apparent after months of Internet
gaming and eventually engulf all aspects of the child’s life [1,8].

Above all the European Parliament should now have an opinion
about the number of hours that young children are spending in
front of the screen and in particular the age at which they start.
The European goal should be to reduce children’s daily dose to
fewer hours per day by raising awareness of parents [9].
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Eighty percent of adult brain size growth occurs during a child’s
first 3 years when they are most vulnerable to the effects of screen
media. There should be an early years buffer zone whereby this
stage of child development is “cordoned off” from premature
exposure to screen media. Parents should delay/minimize screen
watching until age 3. Parents should have no screens in children’s
bedrooms. Ideal screen time limits are 3-7 years: 0.5-1 hour per
day; 7-12 years: 1 hour per day. 12-15 years: 1.5 hours per day;
16 years and more: 2 hours per day [10].

Brain imaging studies showed that internet gaming affectes brain
regions responsible for reward, impulse control and sensory-motor
coordination. Brain activation studies revealed as well that video-
game playing involves changes in reward and loss of control and
that gaming pictures activates regions similarly to those activated
by cue-exposure to drugs. Structural studies indicated alterations
in the volume of the ventral striatum possible as result of changes
in reward. Furthermore, videogame addicted individuals associ-
ated with dopamine release similar in magnitude to those of drugs
of abuse with faulty inhibitory control and reward mechanisms.
Finally, treatment studies using functional MRI showed reduction
in craving for videogames and reduced associated brain activity.

Early childhood television exposure is severely associated with
academic, psychosocial and physical well being by middle child-
hood. The researchers concluded: the study expected the impact
of early TV viewing to disappear after seven and a half years of
childhood. However, the findings indicate that severe negative
outcomes remain after the years.

Precisely, they found that “every additional hour of TV exposure
per day among toddlers correspond to a future decrease in class-
room engagement and success at math, increased victimization
by classmates, a more sedentary lifestyle, higher consumption of
junk food and ultimately higher body mass index [3]. Between
ages of two and four even incremental exposure to television
delayed development.

Thus the aim of this study was to assess the impact of internet
gambling on children’s mental and phycological health and find
correlation between the age, duration of internet use and type of
comorbidity associated with internet gambling.

Material and methods. The study assessed 50 patients with
internet gambling (35 boys, 15 girls) from 2013 -2016 years. The
age range was 3-15 years. 15 patients were from 3-7 y of age, 20
patients from 7-12 y of age and 15 patients from 12-15 y of age.
The duration of internet gambling was assessed according to ideal
screen time limits scale. All patients underwent detailed neurologi-
cal and neuropsychological examination and assessment of IQ by
Raven’s scale. The study also assessed the patients’ anamnesis.
Among them 10 patients were preterm (born at 32-34 gestational
age), 7 were born with perinatal hypoxia, 2 with asphyxia.

In case of 4 patients the study found various degree of psychomo-
tor delay. Among them the most patients” mothers were employed
with 80%, 3-6 years old children went to kindergarten with 40%,
and others were under supervision of nurses with 20%. Screen
dependency in children related with computer or mobile device,
and with TV shows with 85% and 15%, respectively. The study
excluded all patients with mental retardation and language im-
pairment. The main problem occurring in these children were
insomnia, language delay, stuttering, behavioral disturbances,

© GMN

aggressive behavior phobias. These complaints correlated with
age of patients.

Results and their discussion. According to our results the group
of patients from 3-7 years of age exhibited sleep disturbances
such as insomnia (10 cases) and language impairment (5 cases),
mainly presented with stuttering (Fig. 1).

Age 3-7 years

Insomnia

tuttering

Number of patients

Type of disturbances

Fig. 1. The consequences of Internet gambling in children 3-7
vears of age

The complaints occurring in children from 7-12 years of age are:
tics-3; insomnia-3, phobias-3, emotional disturbances-4, daily
fatigues-5, attention-deficit-7. Some patients reported multiple
disorders (Fig. 2).
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Fig. 2. Consequences of internet gambling in children 7- 12years
of age
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Fig. 3. Consequences of internet gambling in children 12-15 y
of age

The group of children aged 12-15 years mainly revealed the fol-
lowing: poor academic performance (school neglect) -3, refuse to
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play sport games (sport neglect)-3, refuse to play music (music
neglect)-3, insomnia- 8, aggressive behavior - 7, attention deficit-
5, conflict with parents-12, coprlolalia (4 cases). Here, as well,
some patients reported multiple disorders (Fig. 3).

We assessed 50 patients with internet gambling (35 boys, 15
girls). The core problem common for all patients were internet
overuse for computer games, mobile device and other gadgets.
The main problem occurring in these children were insomnia,
language delay, stuttering, behavioral disturbances, aggressive
behavior phobias. These complaints were ranged with age of
patients. The group of patients from 3-7 years of age exhibited
sleep disturbances and language impairment, mainly presented
with stuttering. The complaints occurring in children from 7-12 y
of age are: tics, insomnia, phobias, emotional disturbances, daily
fatigue, and attention-deficit. The group of children aged 12-15
years mainly revealed poor academic performance, refuse to play
sport games, refuse to play music, insomnia, aggressive behavior,
attention deficit, conflict with parents, coprolalia.

As study presented children with internet gambling reportedly
become physically aggressive when parents try to remove them
from the computer. In case if parents change environment children
become less aggressive and they abandoned internet overuse.
Therefore the internet gambling is called playing abuse. Those
children live in their own “virtual” space far from reality. Late
night use of the Internet can cause sleep deprivation and fatigue,
which can adversely affect work performance and can result
in reversed sleep pattern and job loss [7]. Internet gambling is
also commonly associated with depression, anger problems and
anxiety disorders.

In the long term, internet gambling can cause serious health
problems. Repetitive strain injury and back ache are common
complaints. There were reports from Korea and China that internet
gambling users collapsing and dying following several days of
uninterrupted online video game playing [2]. A sedentary life-style
can increase risk of deep vein thrombosis and pulmonary embolus,
eventually leading to obesity and associated complications. Treat-
ment of internet gambling is mainly psychological. There is no
standardized treatment for internet gambling. Treatment is based
on family therapy, social skills training and addiction counseling.
During treatment programmes, patients abstain from using com-
puters; however, because they are so readily accessible, relapse
rates are thought to be high. Some clinics also provide educational
resources. These include: educational outreach programmes for
schools, hospitals and universities; on-site workshops; accredited
online home study courses; and an e-booklet guide to assessment
and treatment of internet gambling. There is no formal training for
psychiatrists yet in its assessment and treatment. Main priority is
given to family therapy, as well as Young’s behavioral strategies
is effective as a treatment plan. Young’s behavioral strategies
include: Practicing the opposite — identifying the patients pat-
tern of Internet use and doing neutral activities during that time;
External stoppers — use of external prompts, for example, an
alarm clock to remind them when it is time to stop. Setting clear
goals-reminder cards — negative consequence of Internet use are
written down on a reminder card and carried at all times. Personal
inventory — make a list of hobbies [11].
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SUMMARY

IMPACT OF INTERNET GAMBLING ON MENTALAND
PSYCHOLOGICAL HEALTH OF CHILDREN OF VARI-
OUS AGES

Khundadze M., Geladze N., Kapanadze N.

Thilisi State Medical University, Department of Child Neurol-
ogy, Georgia

The aim of the study was to assess the impact of internet gambling
on children’s mental and physical health and find correlation
between the age, duration of internet use and type of comorbid-
ity associated with internet gambling. The study assessed 50
patients with internet gambling (35 boys, 15 girls) from 2013-
2016 y. The age range was 3-15 years. 15 patients were from
3-7 y of age, 20 patients from 7-12 y and 15 - from 12-15 y of
age. The core problem common for all patients were internet
overuse by computer games, mobile device and other gadgets.
The main problem occurring in these children were insomnia,
language delay, stuttering, behavioral disturbances, aggressive
behavior phobias. These complaints were correlated with age of
patients. The group of patients from 3-7 years of age exhibited
sleep disturbances and language impairment, mainly presented with
stuttering. The complaints occurring in children from 7-12 y of age
are: tics, insomnia, phobias, emotional disturbances, daily fatigue,
and attention-deficit. The group of children aged 12-15 years mainly
revealed poor academic performance, refuse to play sport games,
refuse to play music, insomnia, aggressive behavior, attention deficit,
conflict with parents, coprolalia. Thus internet overuse affects physi-
cal and psychological aspects of child development which has to be
managed by parental and psychologist’s joint effort.
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PE3IOME

BJIUAHUE UHTEPHET-3ABUCUMOCTU HA MEH-
TAJIBHYIO U IICUXOJJOI'HYECKYIO AKTUBHOCTbD
JETEA PA3JIMYHOI'O BO3PACTA

Xynaanze M.C., I'enanze H.M., Kanananze H.b

Tounucckuii 20cyoapcmeeHHblil MeOUYUHCKULL YHUGepcumen,
Odenapmamenm 0emckou Hegponoauu, I py3us

Llenpro ncciaenoBanus SBUIOCH M3yUYEHHE BIUSHUS WHTEPHET-
3aBUCHMOCTHU Ha MEHTAJIBHYIO M IICHXOIOTHIECKYTO aKTHBHOCTD
nereii B Bozpacte ot 3 1o 15 net. Obcnenosano 50 nereit: ot 3 10
7 net - 15 manuentos, ot 7 1ol12 ner —20 m ot 12 go 15 ner— 15.
Bcex manueHToB 00BEINHSIIO JUTUTEIFHOE HAXOKACHHE 32 KOM-
MIBIOTEPOM, MOOUIBHBIM TeNe(OHOM WIIH JPYTHMH SKPAaHHBIMH
urpamu. VMccnenoBaicss HEBPOJIOTHUECKUI U TICUXOTOTHYECKUH
cratyc netei. CormacHO MOTydeHHBIM JaHHBIM, OCHOBHBIE
MIPOOIIEMBI, CBA3aHHBIE C AETCKOH HHTEPHET-3aBICHMOCTBIO BBI-
pakanuch B HAPYIICHUH CHA, pedd (JIOTOHEBPO3) M TOBEICHUS
— ¢obun u arpeccus. IIpudaeM, 3TH CHMITOMBI B Pa3IHIHBIX
BO3PACTHBIX IPYTITax MPOSIBISIINCEH MO-PA3HOMY: B TPYTIIIE JIeTeH
otT 3 107 net HanboJee YacTHIMU OBUTH HapyIIeHUE CHA U PEYH;
or 7 1o 12 metr — TUKW, HAapyIIeHHEe CHAa W BHUMaHU, (HOOHH,
SMOILIMOHAIFHOE PACCTPOMCTBO, YTOMIISIEMOCTh; OT 12 mo 15
JIeT — HU3Kas aKafeMHuIecKkasl yCIeBaeMOCTb, OTKa3 OT APYTHX
pa3BiedeHnH (CIIOPTUBHASI aKTHBHOCTbH, 3aHITHE MY3BIKON),
HapylIeHHe CHA M pedd, Ae(GUIINT BHUMAHUS W arpeccus Mo
OTHOIICHUIO K WICHAM CeMbH, OCOOEHHO B CITydae OTKa3a MM
OTpaHNYEHHUS OOIICHNS C SKPAHOM.

TakuMm o6pa3om, upe3MepHOE YBIECUEHHE KOMIBIOTEPOM H
JPYTUMH SKpaHHBIMH HTPaMU BBI3BIBAIOT HApYIICHHUS y JeTell,
KOPPEKITHS KOTOPBIX BO3MOXHA TOJIBKO IPH COBMECTHOM YCHITHH
TICHXOJIOTOB, TIEATOTOB U POTUTEICH.
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THE ROLE OF PRIMARY HEALTH CARE IN ASSESSING
AND PREVENTING HEALTH RISK FACTORS OF ADOLESCENTS IN GEORGIA

Mirzikashvili N., Baramidze L.

Thilisi State Medical University, Faculty of Public Health, Georgia

Adolescents that are 1.2 billion population aged 10 to 19 are the
most healthy population group in the world. However, the research
shows that there is still significant death, illness and diseases rate
among this group. The main risk factors prove to be alcohol and/
or tobacco use, lack of physical activity, unprotected sex and/or
exposure to violence. These can significantly influence not only
their current health condition, but more often their health in the
later periods of their life According to WHO: “promoting healthy
practices during adolescence and taking steps to better protect
young people from health risks are critical for the prevention of
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health problems in adulthood, and for countries’ future health and
social infrastructure”. [15]

Adolescence is a period during which important health behaviors
are set and it is critical to ensure that adolescents adopt healthy
behaviors. 70% of preventable adult deaths are linked to risk
behaviors that start in adolescence. [12] Therefore the health of
future adult population will depend, to large extent, on whether or
not adolescent avoid alcohol consumption, avoid tobacco smok-
ing and take up healthy diets with appropriate physical activity.
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[11] The survival, health and well-being of adolescents as well
as women, and children are essential to achieving the Sustainable
Development Goals.

According to National Statistics Office of Georgia there is 426
100 adolescents in Georgia 10-19 years old in 2016. In the recent
decade there is a significant decline of the share of the adolescent
population in the overall population in Georgia. [8] There is no
routine collection of the data on adolescents apart from specific
international and local studies, which focus on different aspects
and does not provide overall picture of the adolescents’ health.

The goal of this study was to evaluate health risk factors, specifi-
cally tobacco use and alcohol consumption among adolescents and
primary health care role in health promotions activities.

Material and methods: The quantitative survey was conducted
among 1000 adolescents interviewed across Georgia using a
standard questionnaire. Questionnaires were administered in the
schools, universities and in the streets between March-May 2014
and September- October 2014 in the vast majority of cases. The
target group was adolescents aged 11-19 years. The survey sam-
pling methodology was multi-stage probability sampling using
the following stages: cluster sampling by selected region; simple
random sampling. Response rate was more than 80%.

All information was analyzed in SPSS v21. The study was ap-
proved by the medical ethics committee of National Center for
Disease Control and Public Health of Georgia. All participating
in-school young people provided informed consent.

Results and their discussion. To the question “how many of
your friends or acquaintances smoke cigarette?” 6.3% (n=50) of
respondents answered that all of the friends and acquaintances
do smoke cigarette, 30.7%(n=245) indicated the majority, 34%
(n=271) indicated the minority, and only 13.2% (n=105) indicated
that none of their friends or acquaintances smoke cigarette.

Mone Allofthem \

13.2% 6.5%
Majority

30.7%

Minority
34%

Half ofthem
16%

= Allofthem  EMajority @ Halif ofthem  @Minority @ None

Fig. 1. How many of your friends or acquaintances smoke
cigarette?

The study shows statistically significant relation between the age
group and cigarette smoking among friends and acquaintances.
In the higher age group of adolescents, typically aged 17-19
there is a higher rate of smoker friends and acquaintances (y2=
223.184a; df=8; P<0.05).

According to the survey one third (32.1% n=256) of respondents
have tried cigarette at least once, 64.3% (n=513) of respondents
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have never tried. There is a clear distinction between age sub-
groups: only 21.2% (n=31) of adolescents between 10-13 years
tired cigarette at least once, while total 39.1% (n=99) of the 17-
19 years old young people have tried it. The rate of the smoker
adolescents increases with the age. (y2=26.519a; df=4; P<0.05).
The study also shows the relation of cigarette smoking and gender
and it is proved statistically, that male respondents used to be
more likely to smoke than females. (x2=15.318a; df=2; P<0.05).

As regards to alcohol consumption, the majority of interviewed
adolescents (90.5% n=698) stated that they tried alcohol at least
once. The 2.5% (n=19) of respondents drink alcohol without limit
and the 2.7% (n=21) - drinks frequently.

Withoutlimit ‘,5
Currently drink lS

Frequently drink I,7

00 10,0 200 300 400 500 60,0 70,0 800 90,0 100,0

Fig. 2. Did you try alcohol?

The research reveals that this no statistically significant relation
between alcohol consumption and place of residency in rural and
urban areas (}2=2.976a; df=6; P=0.812). The research shows the
similar situation regarding the cigarette smoking - (y2=3.122a;
df=4; P=0.538). The attitude of adolescents towards alcohol is
interesting: 0.8% (n=1) of 10-13 years old respondents indicate
that they currently drink, while the 3.6% (n=14) among 14-16
years old respondents and the 7.1% (n=18) of 17-19 years old
respondents indicate the same. There interrelation between age
sub-group and alcohol consumption was statistically proved
(x2=29.855a ; df=6; P<0.05).

OTHER

YES, DOCTORADVISED TO KEEP THE SAME LEVEL
OF PHYSICAL EXERCISE

YES, DOCTORADVISED TO INCREASE THE LEVEL OF
PHYSICAL EXERCISE

YESBUT 1 DO NOT REMEMBER WHEN IT WAS

NEVER

0.0 50 10.0 150 20.0 250 30.0 350 40.0
Fig. 3. Did you get any information about physical exercise?

It is ultimately important that the primary health care doctors
and other health care professionals provide information and
recommendations to young people about healthy life style, par-
ticularly about physical activity and healthy eating, risk factors
of tobacco and alcohol consumption. To the question “Did you
get any information about physical exercise? 36% (n=285) of
interviewed young people declared that they have never received
information from the doctor about the need of physical exercise,
the 29.3% (n=232) do not remember specific cases, but they are
informed about the need of physical exercise. The 24.1% (n=191)
of respondents declared that doctors advised to increase the level
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of physical exercise. The 5.9% (n=47) respondents indicate that
doctors advised to keep the same level of physical exercise. Only
29.3% (n=232) of respondents do regular morning exercise on
the daily basis. With the increase of age the adolescents are less
involved in physical activities.

To the question: “If you ever had conversation with a family doctor
about reproductive health and prevention of sexually transmit-
ted infections (such as contraception, HIV/AIDS, STIs, etc.)?”
The77.3% (n=611) of respondents indicated negative answer.

As regards to the advices for healthy eating habits, around one
third (41.3% n=331) of respondents indicate that they have never
received advice on this subject from health care professionals.

As mentioned above, adolescents are generally considered a
healthier group of population, although many problems in the
adulthood are rooted in inadequate treatment of problems in
the period of adolescence. Teenagers are acknowledged to be at
high risk of health damaging behavior including smoking, drug
and alcohol use. These behaviors may result in immediate health
problems such as injuries or sexually transmitted diseases, as well
as increasing the risk of choric diseases such as heart diseases
and cancer in later life. [14] From the public health perspective
adolescence is a very important period to focus in order to edu-
cate young people and promote healthy life style. Therefore the
primary health care professionals do have ultimately significant
role in this process.

Non communicable diseases are in the leading position among
the cases of death in Georgia as well as abroad. Chronic dis-
eases are among the most prevalent and costly health conditions.
Chronic diseases have high financial burdens on health care
system and financial burdens are likely to increase in the future,
because of expected increases in prescription drug costs as well
as chronic disease prevalence worldwide [1]. Therefore one of
the top priorities of the national healthcare policy in 2014-2020
of Georgian Government is to improve prevention and control
of non-communicable diseases “including legislative and pro-
gram initiative regarding main risk factors and threats to public
health; the facilitation of a systematic integration of screening
programmes organized at a primary health care level; actions
towards raising the awareness of the population (especially in
teens and the young generation); and development of standard
protocols at a primary health care level and their introduction in
routine practices of patient management” [2].

The results of the study are in line with international surveys that
were conducted recently in Georgia. The European School Survey
Project on Alcohol and Other Drugs (ESPAD) is an International
Survey Project implemented in more than 35 countries. Georgia
joined the Project in 2015 and became the ESPAD member
Country. According to the ESPAD data lifetime-prevalence rate
of cigarette smoking in Georgian students is 43%. Overall expe-
rience of smoking seems less prevalent among girls (30%) than
boys (54%). 18% of students have reported that they have used
cigarettes during the last 30 days.

According to ESPAD research the 21% of students had tried
cigarettes at the age of 13 or younger. In Georgia prevalence
of last month smoking among boys (26%) is almost three times
higher than among girls (9%). Regularly smokes 12% (19% boys
and 4% girls) of students. 4% of students reported that they have
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started to smoking on daily bases at the age of 13 or earlier. 60%
of students declared that it is fairly easy or very easy to get of
cigarettes if they want to do so [7].

The Global Youth Tobacco Survey was conducted in Georgia
2014. The 12.3% overall, among which 16.5% of boys and 7.8%
of girls, currently used some kind of tobacco products. The 10.0%
overall, among which 13.9% of boys, and 5.7% of girls currently
smoked tobacco. The 7.0% overall, among which 9.9% of boys,
and 3.8% of girls currently smoked cigarettes [16]. In 2014 it was
conducted another survey “Attitude of Georgian citizens towards
smoking and tobacco control policy” and 18-29 young people
were interviewed. 30% of respondents say that they currently
smoke tobacco. It should be mentioned that most smokers begin
smoking during their teens. A person who smokes cigarettes in
adolescence is more likely to progress to daily smoking and be-
come addicted than someone who experiments with cigarettes in
adulthood. Dependence on alcohol and tobacco also is correlated:
people who are dependent on alcohol are three times more likely
than those in the general population to be smokers, and people
who are dependent on tobacco are four times more likely than the
general population to be dependent on alcohol [6].

The research shows that many adolescents start to drink at very
young ages and many of them experience negative consequences.
Underage drinking is a leading public health problem in many
countries. As children move from adolescence to young adult-
hood, they encounter dramatic physical, emotional, and lifestyle
changes. Developmental transitions, such as puberty and increas-
ing independence, have been associated with alcohol use. So in
a sense, just being an adolescent may be a key risk factor not
only for starting to drink but also for drinking dangerously [10].

Nowadays in Georgia the tobacco and alcohol products are easily
accessible. According to the ESPAD-2015 in Georgia there are
85% of students (86% of boys and 83% of girls) have reported
that they have drunk alcohol at least once during their lifetime.
Most of those who have tried alcohol at least once have used
alcohol for 40 or more occasions — 22%; boys (31%) had almost
three times higher consumption levels than girls (12%). Wine is
the most common early alcoholic beverage and 64% of students
reported that they had drunk at least one glass of wine at the age of
13 or younger. 43% of students have reported alcohol use during
the 30 days immediately prior to the survey [7].

According to the National Youth Survey 21.6 per cent of 15- to
29-year-old people in Georgia claim that they are regular smok-
ers, and the majority of this group is men. A total 39.6 per cent
of men surveyed stated that they smoke on a regular basis, while
only 4.1 per cent of women stated that they smoke regularly.
Among young people aged 15-29 in Georgia, the average age at
which they start to smoke is 17.Young people in Georgia smoke
an average of 18 cigarettes a day. The proportion who said they
had drunk alcoholic beverages over the past 12 months was 63.4
per cent, while 66.8 per cent drank alcoholic beverages once a
month or less [13].

The Government of Georgia has approved Tobacco Control
State Strategy (Decree #196; 30 July, 2013) and Action Plan.
The following activities have been implemented within the State
Tobacco Control Action Plan: (1) increase of tobacco excise tax
(September 1, 2013, January 1 2015) and introduction of ad
valorem component (July 1, 2015); (2) Approval of State Health
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Promotion Program “Civil Movement for Healthy Georgia”; (3)
Training of PHC doctors in smoking cessation brief intervention;
(4) PSA campaign; [4] In addition to abovementioned, there is
a health promotion state program implemented by the National
Center for Disease Control and Public Health. The purpose of
health promotion program is to positively influence the health
behavior of individuals and communities as well as the living and
working conditions that influence their health [3].

Nevertheless, it can be concluded that at this stage the government
attempts could not achieve significant reduction of adolescent
smokers and alcohol consumption. The investment in the primary
health care should be emphasized to facilitate reduction of the
number of teenage smokers and level of alcohol consumption
among adolescents.

The National Center for Disease Control and Public Health
elaborated “Alcohol Abuse Reduction Strategy 2015”. The
Strategy describes epidemiological situation in Georgia regard-
ing alcohol consumption, including teenagers and provides rec-
ommendations that are in line with those of the Council of Eu-
rope, WHO and other international organization. The National
Strategy is focused on the main interventions: policy, legislative,
increasing public awareness, limiting access to alcohol, alcohol
price regulation, etc. [9]. In spite of Government efforts the situ-
ation remains grave. There is a need of multi-sectoral integrated
approach and increased coordination between different govern-
ment agencies and international and national programs.

In line with the WHO recommendations, The Ministry of Labour,
Health and Social Affairs of Georgia adopted the guideline on
“The key principle of the child health screening and surveillance”
in 2009. Guideline is a comprehensive set of recommendations
that provides a framework and content of preventive health ser-
vices for pediatricians and family medicine doctors.

According to the Guideline adolescents are encouraged to visit
pediatricians/family medicine doctors annually between 13-16
years. During such visits doctor should gather clinical information,
full examination, developmental assessment, special questionnaire
for parents to evaluate child development. These visits should also
include the consultation about tobacco, alcohol and drug addiction
and explanations on their potential health risks. [5]

Primary health care doctors can play a key part in teaching
young people about alcohol and drug use by talking honestly
and openly about the effects that alcohol, tobacco and drugs can
have on their health, schoolwork, and relationships. Annual visits
offer the opportunity to reinforce health promotion messages
for both adolescents and their parents, identify adolescents who
have initiated health risk behaviors or who are at early stages
of physical or emotional disorders, provide immunizations, and
develop relationships with the adolescents that will foster an open
disclosure of future health information.

Despite the Guidelines, the study reveals that adolescents in Geor-
gia do not receive sufficient information on health risk factors, as
recommended by local and international guidelines. The role of
primary health care is very limited in this process. According to
survey results primary health care professionals do rarely talk with
young people about healthy life style, health promotion issues,
that’s why the rate of teenagers who smoke cigarette and drink
alcohol is high compare with European countries.
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Conclusion. The survey indicates that more than one third of
respondents smoke tobacco and more than 90% tried alcohol at
least once. These results prove the outcomes of other international
surveys’ conducted recently in Georgia.

The increased government efforts should be acknowledges, al-
though the insufficient implementation of the international and
national guidelines should also be mentioned. There is a strong
need for strengthening government efforts in primary health care
particularly with preventive health care and public awareness
measures. It is essential that health promotion objectives are
integrated into primary health care strategies. Multi-sectoral and
integrated approach involving different government agencies is
needed to improve the adolescent health and thus to strengthen and
contribute to healthy population in the country over the years to come.
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SUMMARY

THE ROLE OF PRIMARY HEALTH CARE IN ASSESS-
ING AND PREVENTING HEALTH RISK FACTORS OF
ADOLESCENTS IN GEORGIA

Mirzikashvili N., Baramidze L.

Thilisi State Medical University, Faculty of Public Health,
Georgia

The goal of this study was to evaluate health risk factors, specifi-
cally tobacco use and alcohol consumption among adolescents
and primary health care role in health promotions activities.

The quantitative survey was conducted among 11-19 years
old adolescents. Overall, 1000 young people were interviewed
across Georgia using a standard questionnaire in 2014. The sur-
vey sampling methodology was multi-stage probability sam-
pling. All information was analyzed in SPSS 21 version. Ac-
cording to survey results 32.1% (n=256) respondents consume
tobacco; 90.5% (n=698) tried alcohol at least once. The 2.5%
(n=19) of respondents drink alcohol without limit and the 2.7%
(n=21) - drinks frequently.

According to survey results, primary health care professionals
do rarely talk with young people about healthy life style. It is
very essential to implement health promotion topics at primary
health care level. There is a need to adopt effective measures, in-
cluding launching an information campaign focusing on adoles-
cents’ awareness that tobacco use and alcohol consumption are
harmful to health. There is a need of multi-sectoral integrated
approach and increased coordination between different govern-
ment agencies and international and national programs to im-
prove the adolescent health.

Keywords: health risk factors, tobacco use, alcohol consump-
tion.
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MNPEBEHIIUSA PUCK-®AKTOPOB 310POBbs CPEIN
MNOAPOCTKOB I'PY3UHN

Mup3ukamsuiau H.I., Bapamunze JL.I.

Tounucckuii 20cyoapcmeeHHblil MeOUYUHCKULL YHUGepcumen,
denapmamenm obuecmeennozo 30pasooxpanerus, I pysus

Ilenb uccnenoBaHus — U3y4YeHUE TTOTPEOICHHS AJIKOTONIS U Ta-
OavHBIX U3/IENUi oapocTKkamMu B [py3un u pa3paboTka npeBeH-
THBHBIX MEPOIPHATHIL.

B 2014 1. mpoBeneHO HCCIETOBaHUE CPEAd MPOKUBAOIINX B
I'py3un 1000 mompocTkoB B Bo3pacte oT 11-19 ner. Bribop pe-
CIIOH/ICHTOB OCYILECTBJICH METOJIOM MHOTOCTYIIEHYaTOH Bepo-
STHOCTH.

© GMN

IMonmyueHHble JaHHBIE OOpPAOOTaHBI C MCIIONB30BAHHEM IIPO-
rpamMmel SPSS v21. B pesynberare npoBeJeHHBIX UCCIIEIOBAHUN
BBIABJICHO, uTO U3 1000 mogpoctkoB 256 (32.1%) ymorpebis-
10T TabauHble U3JIeIHst XOTs ObI pa3, 64.3% (n=513) Hukoraa He
Kypuiu. Yto xacaercst morpebienus ankorois, u3z 1000 mox-
poctikoB 698 (90,5%) X0Ts ObI pa3 ymoTpeOSUTH aTKOTOIbHBIC
HanuTKH; 19 (2,5%) pecnoHIeHTOB MOCTOSIHHO MOTPeOsioT, 21
(2.7%) — yacro.

Jlenaercst BBIBOX O HEOOXOAMMOCTH MHOTOCEKTOPAJIbHOTO HH-
TETPAHOHHOTO TOIXOAa W COBEPIICHCTBOBAHHUS KOOPIMHAIIMN
Me>1<z(y paS'J'[l/lLleIMPI HpaBHTeﬂbCTBeHHbIMI/I y'-[pe)l(lleHl/IﬂMI/l Ha-
IMMOHAJIBHBIMHU U Me)KI[yHapO)IHbIMI/I nporpammaMI/I C LICJIBKO I1O0-
BBILICHUS] YPOBHSI OCBEIOMJICGHHOCTH IOJPOCTKOB O Bpele s
37I0pPOBBsI KypPEHHsI M TOTPEOICH s CIIMPTHBIX HaruTkoB. O6parria-
€TCs BHUMAHHEC Ha HCOGXOI[I/IMOCT]) KOHT'pO.]'lﬂ 3a BBIIIOJIHCHUA le/l—
HATBIX 3aKOHOB O KOHTpOJIe MOTpedieHus Tabaka u ankorois. Ha
OCHOBAHHH BBIIICH3TI0KEHHOTO pa3paboTaHbl PEKOMEHIAINH TI0
PO IIAKTHKE BPEIHBIX MPUBBIYEK CEPIH MOJIOEHKH.
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2014 Fgeolb Po@odws Mompgbmdmogo ggemggs 11-19
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doegdygaro dmbozgdgoo wsodydogs SPSS 21 gg@bosTo.

hoBomgdgmo 3330l 993900l mobobdow,sbogysb-
©gdol 32.1% (n1=256) 3mobds®dl msddsjol ©s 90.5%
(1=698) g@mbgan 35063 aobobyxygmo sgl s gmdmano.
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gmdol bsgombgdbg ©s meddodml ©s s gmdmaols jmb-
AOm@ol 3obmbdpgdamdol sl gdsl Ggdbogydo
©o bo3obmbdpgdamm d5bols gobgomsmgdols Igdggdmdom.
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NEW METHOD OF TREATMENT OF PYOINFLAMMATORY SOFT TISSUE COMPLICATIONS
IN PATIENTS WITH DIABETES MELLITUS

Karatieieva S., Plesh I., Yurkiv O., Semenenko S., Kozlovskaya I.

Higher State Educational Institution of Ukraine “Bukovinian State Medical University:, Chernivtsi, Ukraine

Diabetes mellitus (DM) is a chronic, progressive disease charac-
terized by hyperglycemia induced by impaired insulin secretion,
action or both. Regardless of the type of diabetes, it puts patient
at high risk of tissue, organ and vessel damage. Unfortunately
the mechanisms of these damages are still not clear [1,2,5,10].
Hyperglycemia induced pyoinflammatory processes of soft tissues
occur in 40% of patients with diabetes and mortality rate remains
high—10-15%. Cellular and humoral immunity impairments lead
to rapid spread of pathogens, nevertheless local signs of inflam-
mation is not present for a long period. Because of this certain
peculiarity of the disorder it becomes hard to diagnose and begin
treatment of the disease at an early stage [3,4,8].

The leading factors in formation and progression of pyoinflam-
matory complications of soft tissues in patients with diabetes mel-
litus include: blood clots, vessel wall damage, changes in blood
hemorheological properties, impairment of lipid peroxidation
(LPO), antioxidant protection (AOP) and the oxidative modifica-
tion of proteins (OMP) [6,7,9]. It is important to search for new
methods for restoring the compensatory-adaptive processes, able
to improve the course of morphogenetic processes in diabetic
patients with pyoinflammatory complications of soft tissues.

Therefore the objective of our study is to evaluate the efficacy of
intravenous application of ozone therapy as a treatment option
for pyoinflammatory complications in patients with diabetes.

Material and methods. In total, 124 patients presenting with
pyoinflamatory complications of soft tissue and concomitant
diabetes mellitus were observed. Patients were divided into two
groups according the treatment method. The study group consisted
of 53 (42,7%) patients who received an intravenous ozone therapy
application together with conservstive and surgery treatment
(antibiotics, infusion therapy, antiplatelet agents, antispasmodics,
vitamins, insulin and other). The control group consisted of 71
(57,2%) patients, who were treated only by conventional methods.

All patients from the study group received intravenous ozone
saline into the ulnar vein through catheter in complex with
conservative and surgical treatment. Treatment period was 6-15
days. Patients from control group received only conservative and
surgical treatment.

Pyoinflammatory markers were evaluated 3 times during the
study period: at the beginning, during and after termination of
treatment. The list of markers and the way of their evaluation
are given below.

The oxidative modification of proteins (OMP) and the products of
lipid peroxidation (LPO) in plasma was determined by reaction of
2,4-dinitrophenylhydrazine with the formation of hydrazones of
characteristic absorption spectrum. The OMP rate was estimated
by the number of formed aldehyde and ketone groups. LPO was
determined by reaction with thiobarbituric acid. The method is
based on the reaction between malondialdehyde (MDA) and
thiobarbituric acid, which at high temperature and acidic pH
value proceeds with the formation of colored trimetine complex
containing one molecule of malondialdehyde and two molecules
of thiobarbituric acid. The maximum absorption of the complex
is at 532 nm. MDA content was calculated on the basis of the
molar extinction coefficient (1,56x10°M-'em™). Ceruloplasmin
(CP) was determined by the method, based on the oxidation of
p-phenylenediamine involving ceruloplasmin. Enzymic reaction
was stopped by adding sodium fluoride. The concentration of
ceruloplasmin, determined by a modified Revin method, was
judged upon by optical density value of the formed products.
To calculate the results, the obtained optical density value was
multiplied by conversion factor and in such way ceruloplasmin
concentration rate (in mg/L of serum) was found. It constitutes
205,4+13,5 mg/liter of serum.

Determination of leukocyte index of intoxication (LII) was evalu-
ated by Y.Y. Khalf-Khalif formula (1941): LIl = (4Mn + 3Yn +
2Bn + Sn)(P1+ 1)/ (L + Mn)(e + 1), where: LII- leukocyte index
of intoxication; Mn — myelocytes number; Yn — young neutro-
phils number; Bn — band neutrophils number; Sn — segmented
neutrophils number; P1— plasma cells number; L — lymphocytes;
Mn — monocytes number; ¢ — eosinophils number. According to
the author the normal LII value was 1,0+0,5.

Results and their discussion. In total, 124 patients with pyoin-
flammatory complications of soft tissues and diabetes were ob-
served. During the treatment period patients underwent following
surgical procedures: 33 (26,6%) patients underwent primary de-
bridement; disarticulation of the toes was performed in 37 (29,8%)
patients: in 11 (8,9%) cases — a big toe, in 10 (8,1%) cases — the
2" toe, in 5 (4,0%) cases —a middle toe, in 4 (3,2%) cases — the
4t toe, in 7 (5,6%) cases — a little toe; opening and draining of
abscesses of soft tissues occurred in 30 (24,2%) patients.

The study did not reveal any significant differences in neither
treatment period between study and control groups according
the changes in the activity of AOP factor — ceruloplasmin, LPO
products — malonic aldehyde and OMP (Table 1).

Table 1. LPO, OMP and AOP rates in diabetic patients with pyoinflammatory complications (M+m)

Main group n=53 Contll;o=l7%r0up
Rates before during after before during after
treatment treatment treatment | treatment treatment treatment P
Ceruloplasmin (E/g of plasma) 5,240,10 5,1+0,30 5,1£0,10 5,3+0,30 5,5+0,7 5,5+0,50 >0,05
Malonic aldehyde (mmol/l) 0,23+0,06 0,24+0,05 0,20+0,05 | 0,22+0,03 0,23+0,05 0,19+0,06 | >0,05
OMP rate (AE/ml of plasma) 2,2+0,05 2,2+0,04 2,0+0,06 1,5+0,05 1,4+0,03 1,6+0,04 >0,05
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These changes can be considered as favorable biochemical at-
tributes for the application of this treatment in diabetic patients
with inflammatory complications.

We evaluated the dynamic of toxicity markers - leukocyte index
of intoxication (LII), hematological toxicity index (HTI) and
sorption capacity of red blood cells (SCE) in both study groups.

Study showed that baseline values of LII did not differ between
the groups (p>0.05). At the beginning of the treatment mean LII
in study group patients was 3.6+0.3 (Figure 1). In the same group
mean LIT was 2.94+0.2 on the 7" day, and 1.9+0.1 on the 16" day
of treatment (r<0.01). At the beginning of the treatment mean LII
in control group was 3.6+0.2, 3.74+0.2 on the 7" day and 2.7+0.1
on the 16" day of treatment (r<0.01).

@Main group
E Control group

Lycocyte index of intoxication

I Confrol group

Main group

7" day
16" day

Fig. 1. LIl dynamics in diabetic patients with pyoinflammatory

complications of soft tissues

HTI dynamics in patients with pyoinflammatory complications
and diabetes mellitus are shown in figure 2. Baseline levels of
HTI did not differ between the groups (p>0.05). Mean baseline
levels of HTT in the study group was 8.6+0.4 and significantly
decreased on 7™ and 16™ days after treatment (mean value was
4.8+0.4 and 3.5+0.4, respectively; p<0.01). The trend of mean HTI
in the control group was 7.9+0.4 at baseline, slightly increased on
7™ day after surgery (reaching 9.0+0.4) and decreased to 5.6+0.3
on 16™ day (p<0.001).

@Main group
m Control group

Hematological toxicity index

Control group

IMain group

7h day

16" day

Fig. 2. HTI dynamics in patients with puyoinflammatory compli-
cations of soft tissues and diabetes mellitus

Normal values of HTI in healthy individuals is 0,620+0,068.
Increasing level of HTI indicates the presence of pathological
process in the body that causes development of intoxication
syndrome, while decreasing levels indicate the reduction of en-
dogenous intoxication. This index normilizes later than LII, hence
it is more specific value of endogenous intoxication.

SCE dynamics in patients with pyoinflammatory complications
and diabetes mellitus are shown in figure 3. In healthy individu-
als red blood cells absorb up to 37.1£1.43% of dye from 0,025%
methylene blue solution. Mean baseline levels of SCE in study

© GMN

group reached 47.3+0.8%. In our study, baseline levels of SCE
did not differ between the groups (p>0.05).0On the 7" day and 16th
days after treatment SCE decreased to 43.1+0.7% and 39.1+1.0%,
respectively. Mean baseline level of SCE in the control group
was 46.9+0.7%; As like LII and HTI, SCE also showed a small
increase on 7th day and decreased on 16th day after surgery (mean
values were 47.4+0.6% and 42.1+0.6%, respectively).

Contrel group
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Fig. 3. SCE dynamics in patients with pyoinflammatory complica-
tions of sofi tissues and diabetes mellitus

Conclusion. Our study demonstrated that implementation of
ozone therapy in patients with pyoinflammatory complications
and diabetes mellitus is not accompanied by negative injury
responses at the level of hemostasis parameters and blood bio-
chemical characteristics. The use of intravenous ozone therapy
in complex treatment of patients with diabetes and purulent in-
flammation of soft tissues positively effects on the postoperative
wound healing process. Therefor, ozone therapy can be used in
addition to conventional therapy in patients with pyoinflammation
complications of soft tissue and diabetes mellitus.
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SUMMARY

NEW METHOD OF TREATMENT OF PYOINFLAMMA-
TORY SOFT TISSUE COMPLICATIONS IN PATIENTS
WITH DIABETES MELLITUS

Karatieieva S., Plesh 1., Yurkiv O., Semenenko S.,
Kozlovskaya 1.

Higher State Educational Institution of Ukraine “Bukovinian
State Medical University:, Chernivtsi, Ukraine

Our study evaluated the levels of peroxide oxidation of lipids,
oxidative modification of proteins, antioxidant protection and
dynamic changes in markers of toxicity in patients with diabetes
mellitus and purulent-inflammatory complications. In total, 124
patients were enrolled in the study and were divided into two
groups according the treatment methods. Study group consisted
of 53 patients, who received intravenously ozonized saline in
addition to conservative treatment. The control group consisted
of 71 patients who received only conventional therapy. The study
period was 6-15 days. The results showed that the use of ozone
therapy is not accompanied by negative injury responses at the
level of hemostasis parameters and blood biochemical character-
istics. Furthermore, ozone therapy may have a favorable effect
on treatment outcome in patients with purulent-inflammatory
complications and daibetes mellitus.

Keywords: diabetes, pyoinflammatory complications, ozone
therapy, intoxication markers.

PE3IOME

HOBBI METOJ JEYEHUSI THOMHO-BOCITAJIU-
TEJBHBIX OCJOXHEHUM MATKHUX TKAHEN Y
HAIUEHTOB C CAXAPHBIM JUABETOM

Kapareea C.1O., [Liem U.A., FOpxuB O.U.,
Cemenenko C.B., Koznockas U.M.

Buicwee cocydapcmesentoe yuebnoe 3agedenue Yxpaumnvt «by-
KOBUHCKULL 20CYOAPCMEEHHbLU MEOUYUHCKUL YHUBEPCUMEN »,
Yepnosyul, Yxpauna

W3y4ena tuHamMuKa H3MEHEHUH [T0Ka3aTeei IepeKHCHOTO OKHC-

JICHUS JIUMUIO0B, OKUCIUTECIBHON MOTU(BHUKAIIUK OCIKOB, aHTH-
OKCH/IAHTHOI1 331U TBI K MAPKEPOB HHTOKCUKALIMH Y OOJIBHBIX Ca-
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XapHBIM I1a0€TOM C THOIHO-BOCHAIMTEIHBIMH OCJIOKHEHUSIMU.
B uccnenoBanuu npussiiii yuactus 124 nanuenra. [lauuenTs ¢
Y4YETOM METO/1a JIeUeHHs ObLIM pa3ziesieHbl Ha 1Be Ipymibl. OCHOB-
HYIO IPYIITy COCTaBUIIH 53 MalMeHTa, KOTOPBIM TIOMUMO KOHCEp-
BaTHBHOT'O U XMPYPTrUUECKOT0 JIEUSHU [TPOBOIMIN BHYTPUBEHHOE
BBEJICHHE 030HUPOBAHHOTO (hM3HOJIOTHYECKOTO PacTBOPa Uepe3
KaTeTep B JIOKTEBYIO BEHY, Kypc jiedeHus 6-15 nueil. KonTposb-
Hasl IpyIIa BKIo4aia 71 manueHTa, KoTopble HOMydan TOJIbKO
TPaJULIMOHHOE JiedeHue. Pe3ybraTsl HCCIen0BaHUS TOKa3alH,
YTO IPUMEHEHHUE 030HOTEPAIUU HE COIIPOBOXKIAETCS pa3BUTHEM
peaKLuii TOBPEXICHNS Ha yPOBHE IapaMeTPOB reMocTa3a u Ouo-
XUMHUECKHUX ITOKa3aTesieil KpoBU. ABTOPBI CTaThH, ONUPAsICh HA
IIOJTy4€HHBIE B PE3y/IbTaTe HCCIIEA0BAHNS JTaHHBIE PEKOMEHYIOT
HNpUMEHEHHE 030HOTEPAIUU B KOMIUIEKCHOM JICYEHHN OOJBbHBIX
C/J1 ¢ THOMHO-BOCIATUTEIBHBIMU OCJIOKHCHUSIMHU.
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BJIMSTHUE OJTHO- © MHOTOCOCYIUCTBIX MOPAKEHUI KOPOHAPHBIX APTEPU
HA TEYEHUE UITEMHAYECKOM BOJIE3HU CEPIIA ¥V BOJBHBIX
C CONYTCTBYIOINUM CAXAPHBIM JUABETOM 2 THITA

Crinano A.O., Kpasuys ILI., Kaasikoa O.U.

Xapvrosckuil HaYUOHANbHBIN MEOUYUHCKULL YHUSepcumenm, kageopa Hympentel meouyunst Ne2
U KIUHUYECKOU UMMYHOLO2UU U ANIep2ono2uu, YKpauna

Ha ceromusmnamii nenp caxapHbriid quabder (CL]) MOKHO CpaBHHUTH
¢ smmaeMueit. YucnenHocTs 60ompHBIX CJ eXerogHo pacreT B
TreOMETPHYECKON POTPECCHH U IO JaHHBIM MeKTyHapOIHOM aua-
Oernueckoii penepamyu (International Diabetes Federation, IDF) k
2030 r. coctaBut 552 mutH. [9]. [TarmenTts! ¢ CJ] 2 Ta cCOCTaBISIOT
TPYIITY BeChMa BBICOKOTO KapHOBACKYJSIPHOTO pHcKa. Bemymiee
MECTO CPEIH CepAEYHO-COCYAHMCTOH MATOJIOTHH B STOH rpyrie
MAMEeHTOB PHHAICKUT HieMudeckoit onesnn cepana (MBC),
B OCHOBE KOTOPOH JISKHT aTePOCKICPOTHYECKOE MTOPAKEHUE KOPO-
HapHbIX cocynoB. s mur ¢ CJ] 2 ro Tuma xapakTepHo Ooree paHHee
Pa3BUTHE aTepOCKICPOTHYECKOTO TIOPAKEHISI KOPOHAPHBIX apTepHit
(KA), 6picTpOe mporpeccHpoBaHue MpoLecca, MyJIBTHCETMEHTap-
HOCTB IIOPYKSHUSI IPEUMYTIIECTBEHHO ICTAIBHO PACTIONIOKEHHBIX
apTepuii CpeHEro U MajIoro Kamuopa [4].

Coueranne UBC u CJ] 2 tuma XxapakrepusyeTcss MHOTOCO-
cynucThiM TU(OY3HBIM aTepOCKIEPOTHUECKUM HMOPAXKCHUEM
KOPOHApHOTO pyclia C MPUBJICYCHUEM IHMCTAJBHBIX OTAENIOB,
CIIOXKHOW MOP(}OJIOTHEH CTEHO30B, €1a00il BBHIPaKEHHOCTHIO
KOJUTaTePaJIbHOTO KPOBOTOKA, MAJIBIM TUAMETPOM apTepuii (MeHee
3 MM), YaCTBIM IIOPAKEHHUEM CTBOJIA JIEBOH KOPOHAPHOIT apTepuH,
BBICOKO# 4aCTOTOH PECTEHO3UPOBAHMUSI BCIIEICTBHE H30BITOYHOTO
HEOMHTHMAIILHOTO OTBETA U HAPYILICHUH SHI0TETHAIbHOH (QyHK-
nun ipu C/I 2 tuma [6].

BrIcOKast pacrpoCTPaHEHHOCTb aTePOCKICPOTHYECKUX H3MEHEHH
MHO)KECTBEHHOTO XapakTepa y OOJBHBIX AHa0ETOM, IPEXKIE BCETO,
CBf3aHA C BIMSHHUEM TMIICPIIIMKEMHN HA Pa3BUTHE aTeporcHesa B
COCY/IUCTO# CTEHKE, PEaT3YIOTCS U3-3a TIOBPEKICHHUS SHIOTEIHS,
KOHTPOJIMPYFOLIETO POCT IVIaIKOMBILICYHbIX KIIETOK, GHOPHHOMIHN3,
TpoM600Opa3oBaHue, TPOIH(EPALUIO 1 B3PHIBHOE YCHIICHNUE OKUC-
JIUTETBHOTO CTPecca ¢ TPUTEPHON POJBEO IMTOKUHOB [2].

XpoHHUYECKasi THIEPIIIMKEMHUS SBISETCS OHUM M3 OCHOBHBIX
(bakTOpOB, MPUBOSIINX K IOPAKEHHIO COCYTUCTOH CTEHKHU IIPH
CJ. OHa yBenMYMBaET TIIMKO3WIMPOBAHUE M OKHCIECHUE Oe-
KOB, BOBJICYCHHBIX B OOMEH JINIH/OB, CHCTEMY CBEPTHIBAHHS
KPOBH U COCYAMCTOTO TeMocTa3a. 1101 BIUSHUEM T'MIEepPIIIH-
KEMHHU HapyIIaeTCs MPOAYKIUSI MaTPUKCa YH0TEIHATbHBIMH
KJIETKaMHM, 4TO IPUBOAUT K YTONIICHHIO Oa3aibHOH MeMOpa-
HBI. [TIIOKO30TOKCHYECKOE eHCTBHE BBI3BIBACT YMEHBIICHHUE
9HJIOTEINH3aBUCHMOTO pacciablieHHs: COCYI0B, POCT Ba3o-
KOHCTPHUKINH, CTUMYJISLIMIO THIIEPIIIa3UHU IV1aJKOMBILIICYHBIX
KJIETOK U pa3BUTHE aTepOCKIepo3a.

WncymunopesucrentHocTs (MP) sBsieTcst He3aBUCHMBIM (ak-
TOPOM pHCKA aTepPOCKICPOTHIECKOTO TOPa’KEHHUs COCYJ0B U B
OOJBIIMHCTBE CIy4aeB MTPaeT OCHOBHYIO POIIb B ITATOTEHE3E.
HccnenoBanust ATTOHCKUX YYSHBIX Y OOIBHBIX ¢ aHTHOTpadIIeCKH
MIOATBEP>KACHHBIM aTepOCKIEPO30M OOHAPY MM CYIIECTBOBA-
HHUE TECHOU B3aHMOCBSI3H MEXIY CTEIEHBIO PE3UCTEHTHOCTH K
HHCYIIUHY ¥ BBIPQ)KCHHOCTBIO KOPOHAPHOTO aTrepockiieposa. 1P
SIBIIACTCS IPOTHOCTUIECKIM (haKTOPOM CTETICHU BHIPAKEHHOCTH
kanpruukany KA u, o9eBUIHO, CBSI3aHa C HOBBIIICHHBIM PH-
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CKOM CepIeIHO-COCYAUCTHIX 3aboneBanunii y maruentos ¢ CJ B
TOM K€ CTETIeHH, KaK M y MalueHToB 0e3 nuadera [9].

Tenpio UCCIEAOBaHMS SBIIOCH OTPEIEICHHE BIUSHIS OIHO- H
MHOTOCOCYICTHIX TOPAKESHHI KOPOHAPHBIX apTEPHil Ha TEUCHHUE
HIIEMUYECKON 00NIe3Hn cepaa y OOMBbHBIX C COMYTCTBYIOIHM
caxapHBIM TUabeToM 2 THMA.

MarepuaJ u MeToabl. [IpoBeneHO KOMIUIEKCHOE 00CIIeIOBaHUE
75 6onpubIx UBC u CJ] 2 THma, HaXOMAIIMXCS Ha JICYCHUU B
KapAHOJIOTHYECKOM OTAeNeHHN KOMMyHaIbHOTO yUIpeskaeHHs
37paBOOXpaHEHUs «XapbKOBCKON TOPOJICKOM KIMHUYECKOH
OopHALIBI No2 75, KoTopas ABIsIETCs 0a30BBIM JICYEOHBIM yUPEK-
JeHUeM Kadeapsl BHyTpeHHeH MequIHbl Ne2 U KIMHUIECKOH
MMMYHOJIOTHU U aJUIePTOIOTHH XapbKOBCKOTO HAIHOHAIEHOTO
MEJUIIMHCKOTO YHUBEPCUTeTa MUHHCTEPCTBA 3paBOOXPAaHEHHS
YkpauHbl. B 3aBHCHMOCTH OT KOJTHYECTBA COCYIUCTHIX MTOpaxe-
HHI KOPOHAPHBIX apTEPHHi, 0 TaHHBIM KOMIIBIOTEPHOH TOMOTpa-
¢un (KT) Bce 6ompabie UBC 1 CJ/] 2 THa ObLTH pa3ieneHbl Ha
nBe rpymsl. [lepByro rpymmy coctasman 27 6omsHBIX UBC 1 C/]
2 THIIA ¢ OJHOCOCYANUCTHIM MTOPAKEHNEM KOPOHAPHBIX apTepuii;
BTOpYIO rpymmy - 48 6omeHBIX UBC 1 C/I 2 THIa ¢ MHOTOCOCY-
JUCTBIMU MTOPAKEHUSIMH KOPOHAPHBIX apTepuii. BceMm 60IbHBIM
poBeaeHa MyIbTHACTEKTOpHAs (64-cpe3oBast) KT-anrmorpadus
KOPOHAPHBIX apTepuii o goroBopy Mexxy OO0 «I'emo Mennka
XapbkoB» EBporefickuM pagrooriuecKuM HEHTPOM ¢ XapbKOB-
CKUM HaI[HOHAJIFHBIM MEIUINHCKAM YHHBEPCHTETOM.

Bcem 60nmsHBIM TpOBOIHIHN OOIEKITMHIYECKIE U HHCTPYMEHTANIb-
HBIe 00CIIeI0BaHNUS, IPU MOCTYIICHUH B CTAI[OHAD ITPOBOHIN
TPEXKPAaTHOE M3MEpPEHUE apTepUaIbHOTO JAaBICHHS 110 METOXY
C.M. KopoTkoBa ¢ HCTIOIB30BAHIEM CTAHAAPTHOTO TOHOMETPA
C MAaH)KETOH COOTBETCTBYIOIIETO AUaMeTpa (Pe3NHOBas 4acTh He
MeHee 2/3 IIHEL 1 He MeHee 3/4 OKpYKHOCTH TuIeda) B 00JIacTH
nepeaHen JOKTEeBON SIMKU Ha OZIHOM U TOM e pyKe ¢ UHTEpPBaJIOM
5-10 MUHYT B TOJIO>KCHUH MTAIIMEHTA CHAS. YPOBEHb CHCTOJIHYE-
ckoro aprepuanbHoro gasieHus (CAJl) onpenemnsmm mo 1 daze,
a ypOBEHb JHACTOIMIECKOTO aprepuanbHoro masineHus (JAJ)
mo V ¢aze ToroB KopoTtkoBa. 3a koHeUHOE (pErHCTpUpyEMOe)
NPUHUIMANN CpeAHee 3HaUCHNE U3MEPeHHI.

Wcnonp3oBanu mHAEKC WHCYIMHHOpe3ucTeHTHOCTH HOMA
(Homeostasis model assessment), KOTOPBIII pacCYUTHIBAIH 10
dhopmyre: mHCYIHH (ME/MIT) XTITIOK03a HAaTOMIAK (MMOITB/T)/22,5.
OT0T KpHUTEepHil OBIT MPEATOKEH Ha OCHOBAHUH OINPEAEIICHHUS
YPOBHSI BEPXHETO KBapTWJIS PACIPeleNICHUs JaHHBIX B HCCIIe-
nmosann NHANES II1. [Tpu uagekce HOMA> 2,77 nanueHTOB
CUUTAIIN HHCYITHHOPE3UCTEHTHBIMH.

JIn1st XapaKTepUCTHKH MacChl TeJa HCHOIB30BAH HHAEKC MaCCHI
tena (UMT), KoTopslit paccUnTHIBANICS KaK OTHOIICHHE MAacChI
Tena (kr) Kk pocty (M?). JIHarHo3 oXXHpEeHHs: CTABIIIH [IPU BEJH-
gure UMT> 30,0 kr/m?, npu UMT 25,0-29,9 kr/m? cocrosiaue
pacIeHNBaNOCh KaK H30BITOUHAS Macca Tela.
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Omnpenenenne coaepiKaHus ITMKO3HIMPOBAHHOTO FeMOIIO0NHA
B LIEJIbHOI KPOBH MPOBOAMIN (POTOMETPUYECKHM METOJIOM IO
peakiuu ¢ THOOApOUTYPOBOI KHCIOTOW C HCIOIb30BaHUEM
KOMMepUeckoi TecT-cucteMsl pupmsl «Pearent» (Ykpauna) B
COOTBETCTBUH C IPMJIaraeMoil HHCTPYKLIUEH.

YPOBEHB INIOKO3bI OIPEAEIISIN [NTFOKO300KCH AAHTHBIM METOIOM
B KallWJUIIPHOM KPOBH, 3a0paHHOM Harolak. HopmanbHbIM cuu-
TaJICsl yPOBEHb IIIOKO3BI 3,3-5,5 MMOJIB/I.

KoHueHTpanuo HHCYJIHHA ONpPEAeNsiId UMMYHO(EPMEHTHBIM
METOJOM C HCIIOJIb30BAaHUEM KOMMEPUECKOH TEeCT-CHUCTEMBI
«INSULIN ELISA KIT» («DRG», I'epmanns).

CozepixaHue COPTUIIMHA B CBIBOPOTKE KPOBH OOIIBHBIX OIIpe/ie-
JISUTH IMMYHO(GEpPMEHTHBIM METOJIOM C UCIIOJIb30BaHUEM Habopa
peaktuBoB «Human SORT 1 ELISA Kit» (CILIA). MccnenoBanus
IPOBOAUIIUCH B OHMOXMMUYECKOM OTICIIC LleHTpaJ'[bHOI‘/'I Hay4HO-
UCCIIeI0BATENbCKOM Jlaboparopru XapbKOBCKOTO HAIIMOHATIBHOTO
MeIUIMHCKOro yHusepcurera MO3 VkpauHsl.

OrmnpenaesieHre mokasareyiel JUMUIHOTO OOMeHa, a UMECHHO
ypoBHs o61ero xonecrepuna (OXC) MUMONpoOTeH10B BBICOKOM
wiotHoct (JITIBII), ypoBHs Tpuruuepunos (TI') npoBoaunu
10 CTaHAaPTHON OHOXUMHUYCCKOW METOIMKE.

Pacuer koaddunumenra areporennoctu (KAI') nposoamiu no
dopmyne Kiumosa A.M.
KAT'=(OXC-JIIIBIT)/JITIBIT;

YypOBEHb JHUMONPOTECHIOB OYEHb HM3KOM IMIOTHOCTH
(JITIOHIT)=TT7/2,2x0,45, mMonb/1;

YPOBEHb JIMNONPOTEenA0B Hu3Koi mioTHoctH (JITTHIT)=
OXC-(JITTOHIT+JITIBIT), MmMomnb/11.

OXO KI' uccnenoBanue NpoBOIWIN 110 CTaHAAPTHON METOAUKE
(X.Deitrendaym) [12] Ha ynbrpasBykoBoM ammapare RADMIR
(Ultima PRO 30, XapbkoB, Ykpauna). B M-pexume onpenessiiu
clenyromue napamerpsl jesoro xenynouka (JIK): koneuHsIit
nuactonnyeckuit pazmep (KIP, cM), KOHEUHBIH CUCTONINYECKUI
pasmep (KCP) (cm), TonmmuHy 3aaHell CTeHKH JIEBOTO KeIy104-
ka (T3CJIK, cM), TONMMHY MEXOKETyI04YKOBOM Ieperopoaxu
(TMXII, cm). KoHeuHbIlf MAaCTONINYECKUH U CUCTOIMYECKUN
o6obembl (KO u KCO, cm®) JIXK paccuuThiBaIU 110 METOLY
Simpson (1991) [10], mociie yero Berauciisum Gpakifiio BeIOpoca
(PB) JIX (%). Maccy muokapaa JOK (MMJDK) Bbruucisuiu no
dopmyse R. Devereux u coast. (1986) [8]:

1,04x[(TMIKIT+T3CIDK+KJIP)3] - [KJIP]3 — 13,6

Takxe onpenensyiu pazmep Jesoro npeacepaus (JIII, cm u
aopthl, cM). JJuactonuueckas ¢yukuus JIDK uccnenosanach
IyTEM PEeruCTPalny I0IUIEPOBCKOrO TPAHCMHUTPAIBHOTO (A~
CTOJNINYECKOro motoka. Onpeaessiii MaKCUMalIbHbIE CKOPOCTH
pauuero (E, cm/c) u mo3anero (A, cm/c) namonnenus JIK,
ux cootHomenue (E/A, oT), BpeMsi H30BOJIIIOMETPHUYECKOTO
paccnadnenus JK (iVRT, mc). CTpykTypy AMAcTOIHYECKOTrO
Hanonaenust JIDK kinaccuduimpoBain cormacHo TpaauilHOHHbIM
kputepusm (M.H.Anexun, B.I1.Cenos) [1]. [IceBroHOpManbHbIHA
THUII TPAHCMUTPAJIbHOI'O AUACTOJIUYECKOTO ITIOTOKA I/IjleHTl/l(l)PI—
LIUPOBAJIH C TOMOLIbIO MPOOKI BanbcanbBsl.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HOJ'IyLICHHbIe PEIYIIBTATHI IPEACTABJICHBI B BUIE CPEIHETO 3HAYEC-
HUS £ CTaHJAPTHOE OTKJIOHEHHUE OT cpeaHero 3HadeHus (M£SD).
Craructiieckyo 00paboTKy JAHHBIX OCYILECTBIISLIHN C IIOMOILBIO
nakera Statistica, Bepcust 6,0. OLeHKy pa3iuuuii Mex 1y rpyra-
MH IIPY pacIipe/ie/ieHuH, OIN3KOM K HOPMalIbHOMY, TIPOBOJIVIIM C
nomobto kpurepus [Iupcona. CraTuCTHYECKH JOCTOBEPHBIMU
cunrtanu paznuuus npu p<0,05.

PesyabTarhl H uX o0cy:kneHue. B xone nccnenoBanus JOCTO-
BEPHBIX Pa3IMuMii MKy BO3PACTOM, YPOBHEM CHCTOIMYECKOTO
aprepuanbHoro nasieHusi (CAJl), yactoTol cepieyHbIX COKpa-
wennit (YCC) u mynbcom y 6onbHbIX 00enx rpymn ¢ UbC u CJ1 2
THIIA C OJIHO- ¥ MHOTOCOCYUCTBIM OPAKEHUEM HE OOHAPYKEHO
(p>0,05). Tak, cpenuuii Bo3pact y OOJIBHBIX HEPBOM TPYIIIBI
coctrasui 70,60+11,10 net, Bropoii - 69,08+9,07 sner, ypoBeHb
CAJl B nepBoii rpymnmne coctaBui - 142,00+£17,89 mm pr.cT.,
BTOpOH - 150,21422,86 MM pT.cT., HCC B nepBoii moarpymnme -
88,00+25,98 yn/muH., Bo Bropo# rpymre - 88,54+13,56 ya/ muH.,
MyJbC Yy OOJILHBIX MEPBOii MOArpYMITB cocTaBm 88,54+13,56 yu/
MHH., @ y OOJIbHBIX BTOpOW moarpymmsl - 77,88+11,99 yn/mun
(p>0,05, Tabnuma.)

M3ydenue nokasaresneil yrieBoqHoro ooOMeHa, B 4aCTHOCTH,
oIpeiesieHNe TIIMKO3MIMPOBAaHHOTO TeMOIIO0OMHA, TIIFOKO3bI Ha-
tomak, UMT nocroBepHbIX paznnuuii He BbsiBUIIO (p>0,05). YV
6onpHbIX UBC 1 C/1 2 Tuna ¢ ogHOCOCYyAUCTHIM opaxeHrneM KA
UMT cocrasuin 31,96+4,23 Kr/M?, ypOBEHb NTMKO3UITHPOBAHHOTO
remornoouna - 10,70+1,42 mxmonb ¢Gpykro3sl/THb, ypoBeHb
[JIIOKO3BI Haromak - 5,8+1,61 mMmone/n. B rpymnmne 6oabHBIX
WBC u CI 2 Tuna ¢ MHOTOCOCYIHCThIM NopakenreM KA stu
MOKa3aTeJIM CYIIECTBEHHO He omindanuck: UMT=29,95+4,66
KI/M?%, ypPOBEHb IIIMKO3WIHPOBAHHOTO remorobnna = 10,86+1,84
MKMOJIb GpykTo36l/THb, ypoBeHb II0K03bI HaTOMIAK - 6,99+2,38
MmO/, p>0,05.

Wzyuenue uanekca HOMA onpeneneHo 10CTOBEpHOE €ro 10-
Beinienne y 6onpHbix UBC n C/I 2 Tna ¢ MHOrOCOCYUCTHIM
nopaxenuem KA - 5,43+2,72 B cpaBHEHUHM C IMOKa3arejieM
60apHbIX UBC u CI 2 THNa ¢ OAHOCOCYAUCTHIM NTOPAKCHUEM
KA 3,72+1,03 (p<0,05). UP npuBoaut k 60jee BbIpa3UTEIb-
HOMY U MHOXecTBeHHOMY nopaxenuto KA. ITonreepxxaenue
9TOro (hakTa MPEACTABICHO B PabOTe SIIOHCKUX YYEHBIX BO
rnaBe ¢ Schauer I.E., B KOTOpOUi BBISIBJICHO HAIHWYHE TECHOM
B3aMMOCBSI3U MEXJy CTEIICHbIO PE3UCTEHTHOCTH K HHCYJIUHY
U CTEIEHBIO BBHIPAXKEHHOCTH KOPOHAPHOIO aTepoCKieposa.
Joxa3zano, yto npu CJ] 2 tuna UP cymecTBeHHo BiuseT Ha
aTeporeHe3 NoCPeACTBOM HHAYKIMH Ba30KOHCTPHUKLUHU, BOC-
nayeHus 1 Tpom6o3a. CornacHo nosyuyeHHbIM JaHHbIM P sB-
JSIETCS TPOTHOCTUYECKUM (DaKTOPOM CTEHEHHU BBIPAXKEHHOCTH
kajpunpukanuu KA, n koaudecTBa COCYIUCTHIX MOPAKEHUH
y 6onbubIX UBC n C/1 2 Tuna [13]. Taxke, coracHO JaHHBIM
JI.B. KBuTKOBO# 1 COaBT. [7], MHOTOCOCYIUCTOE NOPAKEHUE
KOPOHAPHOTO pyciia UMeeT IPAMYI0 ¢B3b ¢ nHIekcoM HOMA
(r=0,304, p=0,0001) u BcTpeuaercs yamie y 60abHBIX ¢ IP Ha
¢one CJI 2 tuna u UBC (86%, p<0,001).

B mpoBeneHHOM HCCIIeI0BaHUM 3aCITy’)KUBAaeT BHUMAHHUS JI0-
CTOBEpPHOEC MOBBILICHNE YPOBHS copTuinHa 233,47+47,85 ur/n
u uncynuna 17,59+5,53 MxnE/mi y 001bHBIX BTOPO# FPyIIIbI,
[0 CPaBHEHUIO C OOJILHBIMU IIEPBOY TPYIIIBI, B KOTOPOi ypo-
BeHb cOpTHiIMHA cocTaBui 174,16+46,03 Hr/n v uHCYIHHA



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

Tabnuya. Buusinue 00no u mnozococyoucmulx nopasicenuii KA na meuenue uwemuuecxotl bonesnu cepoya
y bonwbnwix ¢ conymemeyrowum C/ 2 muna (M+SD)

HUBC u C/J 2 Tuna ¢ UBC u C/ 2 Tuna ¢
Tloka3aresu OTHOCOCYTHCTHIM MOPa:KeHHEM MHOTOCOCYTUCTBIM
KA (n=27) nopaxxennem KA (n=48)

Bospacr, ner 70,60+11,10 69,08+9,07
CAJl, Mm.pT.CT 142,00+17,89 150,214+22.86
UCC, yn/mun 88,00+25,98 88,54+13,56
[Tynbe, ya/MuH 88,54+13,56 77,88+11,99
HOMA, EJ] 3,72+1,03 5,43+2,72%
HMT, kr/m> 31,96+4,23 29,95+4,66
[MUKO3MIMPOBAHHBINA reMOIO0HH,(MKMOITEL (hpyKTO3b! /T Hb) 10,70+1,42 10,86+1,84
I'mroko3a, (MMOJTB/JT) 5,8+1,61 6,99+2 .38
CopruiuH, (Hr/m) 174,16+46,03 233,47+47,85%*
Wucynun, MxiaE/ vt 14,59+2.32 17,59+5,53*
OXC, (MMOTIB/1T) 4,71+1,34 5,18+1,67
XC JITBII, (MMoJ1b/11) 1,1540,22 1,214+0,17
TT, (MMOITB/I1) 1,83+1,28 2,78+0,69*
XC JITTHII, (Mmmoss/i) 2,53+1,07 3,18+1,55
XCJITIOHII, (Mmos/ir) 0,82+0,57 1,29+0,31*
KAT, (Ol) 3,42+1,31 3,37+1,53
KO, (mi) 79,00£21,18 115,00+31,29%
KCO, (m) 41,02+18,79 53,25+21,16
KJIP, (cm) 4,89+1,36 7,87+0,54*
KCP, (cm) 3,61+1,19 5,49+0,53*
OB, (%) 56,81+8,07 53,83+7,49
T3CJIK, (cm) 1,3+0,04 1,3+0,04
TMXITI, (cm) 1,2+0,05 1,21+0,04

E 0,52+0,11 0,57+0,13

A 0,60+0,07 0,65+0,14
E/A 0,80+0,12 0,84+0,27
JITI, (em) 3,49+0,76 4,07+0,41
Aopra, (cM) 3,28+0,30 3,37+0,33

* - p<0,05 npu cpasnenuu 0bex nooepynn

- 14,59+2,32 mxnE/mn (p<0,05). TToBblilIeHHe yPOBHS COPTH-
nuHa 'y 6onbHbIX UBC 1 C/l 2 THna ¢ MHOTOCOCYAUCTBIM MO-
paxeHHeM KOPOHAPHBIX apTepHil MOXKET CBUETENILCTBOBATE O
3HAYUTEJILHON POJIM JTAaHHOTO MapKepa B BEIPA)KEHHOCTH aTepo-
cKJIepoTHYecKoro mpouecca B KA 3a cuer ygacTus cCOpTUINHA
B mporeccax Tpomboo6pazosanus B KA. Tak, B ucciie10BaHHH
Ogawa K. u coaBt [11] nna3mMeHHBII ypOBeHb COPTHIMHA
JIOCTOBEPHO KOPPEIUPYET C KOJIUYECTBOM TPOMOOILUTOB y
6onpHbIx UBC n C/1 2 Tuna. [ToBblieHHe ypOBHS COPTHIIMHA
CBSI3aHO C aKTHBAIMel TPOMOOUNTOB, KOTOPBIE BOBIEKAIOTCS
B [1aTOJIOTUYECKHIA MPOLECC MYyTEM MOBBIILIEHHOTO TPOMO6000-
pa3oBaHus U MOpakeHus cocyaucroil creHku KA u, mo Bceit
BEPOATHOCTH, ABJIACTCA 3HAYUTECIbHBIM (baKTOpOM pucka s
ateporpombo3a y 6onpubix UBC 1 C/] 2 Tuna.

IToBeIIcHKME ypOBHﬂ I/IHCy.]'[l/IHa y 60.]'HJHI>IX C MHOFOCOCy}II/ICTLIMH
nopakeHusIMU KA cBsi3aHO € TeM, UTO MHCY/IUH OCYIECTBIISET
npsIMOe aTepOreHHOE ACHCTBHE Ha CTEHKU COCYIOB, BBI3bIBAs
poardepaIHio 1 MUTPAITHIO T8 IKOMBIIICYHBIX KIETOK, IPOJTH-
(eparmro GrOPoOIACTOB, AKTHBAIINIO CBEPTHIBAIOIIEH CHCTEMBI
KPOBH, CHV)KEHHE akTHMBHOCTH (ubpuHonusa. [loarepxaeHne
3TOMY HaxoauM B pabote XKypasnesoii JI.B. [3]. Takum o6pazom
FI/IHepHHCyﬂl/IHeMI/lﬂ BHOCHUT BeCOMbIﬁ BKJIaJl B pa3sBUTHUE U IIPO-
rpecCUpOBaHKe aTepOCKIIEPO3a, CIOCOOCTBYS CKIOHHOCTH K
TpoMO00OPa30BaHUIO U MOPAKCHUIO 00JIbIIIeTO KonuecTBa KA
y 6onbubix UBC u C/I 2 Tuna.
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B xozne uccnenosanus y 6onpHbix UBC 1 CJI 2 Tumna ¢ ogHo u
MHOT'OCOCYIUCTBIMU NOpakeHNsAMH KA oLleHUBaIN nokasareiu
JMIHIHOTO 0OMeHa. Y GOJIBHBIX IEPBOii M BTOPOii rpyII cpeau
TaKMX Mokasarejei nunuaaoro oomena kak OXC, XC JIIBII,
XC JIITHIT u KAT' nocTroBepHbIX pa3iuuuii He 0OHAPYKEHO
(p>0,05), xpome Takux mokasareneii, kak TI' u XC JIITOHII
(p>0,05). Y 60bHBIX ¢ MHOTOCOCYIMCTBIME MOpaXkeHusiMu KA
yposenb TT" cocraBui 2,78+0,69 Mmmons/n npotus 1,83+1,28
MMOJIb/JT y OOJBHBIX C OJHOCOCYIHCTHIM mopaxkeHueM KA,
ypoBenb XC JITIOHII y GonbHbIX BTOpO# rpynns! - 1,29+0,31
MMOJIB/JT B OT/IMYKE OT O0JIBbHBIX MepBoii rpymmsl - 0,82+0,57
Mmoitb/n (p>0,05). 3HaunTenpHOe noBbilieHue ypoBHs TT u
XC JIIIOHII urpaet 3HauuMyI0 pojib B MPOrPECCUPOBAHUU
KOPOHAPHOTO aTepPOCKIIEPO3a ¢ MOPAXKEHHEM OOJIBIIEro KOJIH-
yectBa KA. M3MeHeHust TMnUIHOTO 0OMEHa ¢ MOBBILICHUEM
ypoBust TT' u XC JITIOHII y 60sbHBIX ¢ MHOTOCOCYIUCTHIMH
nopaxeHusiMu KA noxazano u B pabore XKypasnesoii JI.B. u
coasT. [5].

IIpu comocTaBiieHMH NOKa3arejled KapJuOreMOIUHAMUKH B
rpymmnax, rae cpaBauBanu 0oabpHbix UBC n C/1 2 Tmna ¢ oqHo- 1
MHOTOCOCYAHCTBIMU TopaxeHussMu KA cyIiecTBeHHBIX pa3-
nu4ui He oOHapyxeHo (p>0,05), kpome Takux mokazaTelsel,
kak KJ10, KJIP, KCP (p<0,05). KO y 00onbHBIX ¢ MHOTOCO-
CYAUCTBIMU NIOpakeHusaMu coctasuia 115,00+31,29 mu1, mpotus
79,00+21,18 mi1 y GOIBHBIX C OJHOCOCYICTHIM MOpPaKEHHEM
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KA, KJIP Bo Bropoii rpynmne coctaBui 7,87+0,54 cMm, npoTuB
4, 89+1,36 cm nepsoii rpynnsl, KCP Bo BTOpOI#l rpynme -
5,49+0,53cm, mpotus 3,61+1,19 cM y 60bHBIX IEPBOM I'PYMIIBI
(p<0,05). ITosryueHHbIe pe3ynbTaThl MOTYT CBUJCTEILCTBOBATH
00 OTPHLATEIHHOM BIMSHUHA MHOTOCOCYAHCTBIX MOpaKeHHM
KA Ha pemonenupoBaHHe MHOKapla JIEBOIO JKEIylouKa 3a
CYeT YBEJIMYEHUsS Pa3MEepOB U IOJIOCTH JIEBOTO HKEIyH0ouKa
y 6onpHbix UBC u CII 2 tuna. ITo mapamerpam KCO, @B,
T3CJDK, TMXIL, E, A, E/ A, pa3mepa JIIT u aopTbl BO3MOXK-
HBIX U3MEHEHUH HE BBISBIICHO.

BoiBoabl.

1. AHanu3 nokasareieil yriaeBOJHOr0 OOMEHa BBISBMI yBe-
nnuenue unaexca HOMA Ha 25,40% u ypoBHS MHCYJIMHA Ha
17,05% y ©OIBHBIX ¢ MHOTOCOCYIUCTBIMH MOpaxeHusMH KA
IPH MIIEMHUYECKO O0JIe3HN Ceplilia U caxapHoM auabere 2 Tuna
B CpaBHCHHUHU C OOJBHBIMHU C OIHOCOCYIUCTBIM IOPAXXECHUEM
KOPOHAPHBIX apTepuil.

2. Couerannoe teyenne MbC n CJI 2 Thma ¢ MHOTOCOCYUCThIM
HOpaXEHUEM KOPOHAPHBIX apTepHuil ObLIO CBSI3aHO C THIIEPCOp-
TunuHemuei (233,47+47,85ur/n).

3. 3naunTtenbHoe nosbienne ypoBHs TI' u XC JITTIOHII urpaet
3HAYUTETBHYIO POJIb B IPOrPECCUPOBAHNH KOPOHAPHOTO aTepo-
CKJIepo3a ¢ nopaskeHueM Oonpuiero koanyectsa KA y 00JIbHBIX
WUBC u C/I 2 tuna.

4. Y 6onpubix UBC u CJI 2 Tuna ¢ MHOrOCOCYAUCTBIMH T10pa-
xeHusiMu KA pemozenupoBaHue MHOKapAa JICBOIO JKEJTyLouKa
IPOUCXOANIIO 32 CUET YBEIMUEHNUS Pa3MEPOB U MOJIOCTEH JIEBOTO
KEITy04Ka.
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SUMMARY

THE INFLUENCE OF MONO- AND MULTIVASCULAR
LESIONS OF CORONARY ARTERIES ON THE COURSE
OF CORONARY HEART DISEASE IN PATIENTS WITH
DIABETES MELLITUS TYPE 2

Sypalo A., Kravchun P., Kadykova O.

Kharkiv National Medical University, Department of Internal
Medicine Ne2 and Clinical Immunology and Allergology, Ukraine

The article assesses the influence of mono- and multivascular le-
sions of coronary arteries on the course of coronary heart disease
at patients with diabetes mellitus type 2.

For this purpose, a comprehensive survey of 75 patients with
coronary heart disease and diabetes mellitus type 2 was arranged.
Depending on the number of vascular lesions of the coronary
arteries, according to the data of coronary arteries computer to-
mography, all patients were divided into two subgroups. The first
subgroup included 27 patients with coronary heart disease and
diabetes mellitus type 2 with monovascular lesions of coronary
arteries. To the second subgroup were included 48 patients with
coronary heart disease and diabetes mellitus type 2 with multi-
vascular lesions of coronary arteries.

During the analysis of carbohydrate metabolism in cases of
coronary heart disease and diabetes mellitus type 2 the HOMA
index increase by 25.40% and insulin level increase by 17.05%
were revealed at patients with multivascular lesions of coronary
arteries in comparison with patients with monovascular lesions of
coronary arteries, respectively. The combination of coronary heart
disease and diabetes mellitus type 2 with multivascular lesions
of coronary arteries was associated with an increase of sortilin
level (233,47+47,85 ng/l). A significant increase in triglycerides,
lipoprotein cholesterol of very low density influences greatly
on the progression of coronary atherosclerosis with lesions of
greater number of coronary arteries at patients surveyed. At
patients with coronary heart disease and diabetes mellitus type 2
with multivascular lesions of coronary arteries the left ventricle
myocardial re-modeling occurred through the increase of left
ventricle’s size and cavity.

Keywords: coronary heart disease, diabetes mellitus type 2, le-
sions of coronary arteries, sortilin, insulin resistance.
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PE3IOME

BJIMUSAHUE OJHO- U MHOI'OCOCYJIUCTBIX ITIOPAKE-
HHUI1 KOPOHAPHBIX APTEPUI HA TEYEHUE HIIIE-
MHUYECKOM BOJIE3HHA CEPALA Y BOJIBHBIX C CO-
OYTCTBYIOIIUM CAXAPHBIM IJTUABETOM 2 TUIIA

Ceinano A.O., KpaBuyn ILI., Kaasikosa O.U.

XapvKrosckuil HaYUOHATLHBIL MEOUYUHCKUL YHUGEpCUmem, Kage-
Opa sHympenHel meouyunsvl Ne2 u KIUHUYECKOU UMMYHOIO2UY U
annepeonozuu, Ykpauta

Lenpro nccaen0BaHMs IBUIACH OIIEHKA BIMSHUS OTHO- U MHOTO-
COCYIMCTBIX MOpPaK€HUH KOPOHAPHBIX apTepuil Ha TEUEHHUE
HIIEMUYECKON OOJIe3HH cepAla y OONBHBIX C COITYTCTBYIOIINM
caxapHbIM 1uabeToM 2 THIIA.

C 9T0i1 eNbIo MPOBEICHO KOMIUIEKCHOE 00ce[oBaHme 75 O0Ib-
HBIX HIIEMUYECKOH OOJIE3HBIO Cepla U caxapHbIM IHadeToM 2
THna. B 3aBUCHMOCTH OT KOIMYECTBA COCYAUCTHIX MOPAKEHHH
KOPOHApHBIX apTepuil MO JaHHBIM KOMIBIOTEPHON TOMOTrpa-
(¢bun KOpOHAPHBIX apTepwil Bce OONBHBIE OBLIN pa3/elieHbI
Ha 2 TPYIIIBL: MEPBYIO TPYIITY COCTABUIMN 27 OONBHBIX HIIE-

MHYECKON OOJIC3HBIO CEeplla U CaxapHbIM HAOCTOM 2 THIA
C OJIHOCOCYAMCTBHIM TOPa)KEHHEM KOPOHAPHBIX apTepHii; B
BTOPYIO — 48 OOJIBHBIX HIIEMUYECKO 00JIE3HbIO Cep/ILa U ca-
XapHbIM ):[HaGeTOM 2 Tvnac MHOTOCOCYNUCTBLIMU ITOPAKECHUAMU
KOPOHApHBIX apTepUid.

AHanu3 nokasaresei yriieBog{HOro 0OMeHa BIIBHI yBEITHUECHHE
naaexkca HOMA Ha 25,40% u ypoBHS nHcynauHa Ha 17,05% y
60.]'lele C MHOFOCOCy}lHCTbIMI/I NOpaXCHUAMU KOPOHAPHBIX
apTepUil MPU UIIEMUYCCKON OONE3HHM Cepila U caxapHOM
nuabere 2 TUNA B CPABHEHUU C OOJIBHBIMU € OJJHOCOCYIUCTBIM
IOpaKEHUEM KOPOHApHBIX apTepuil. CoueTaHHOE TEYEHHUE
UIIIEMUYECKOM OOJIC3HH Cep/ila U caxapHoro auadera 2 Tuma
C MHOTOCOCYIUCTBIMH MOPXCHUSIMU KOPOHAPHBIX apTepHid
OBLIO CBSI3aHO C runepcoptuianHemuei (233,47+47,85 ur/m).
3Ha'—lHTeHbHO€ IIOBBINICHUEC ypOBHﬂ TPUTIIALEPUIOB, XOJIC-
CTEpHHA JIUIIOIMIPOTEUAOB OYCHDb Hl/I3KOI‘/)I IUIOTHOCTU HUTI'pacT
3HAYUTEJIBHYIO POJIb B IPOTPECCUPOBAHUHM KOPOHAPHOTO
aTepoCKIIepo3a ¢ MOpakeHUEM OONbIIEro KOJIM4ecTBa KOpo-
HApHBIX apTepuil y 00cCieqoBaHHBIX OOJBHBIX. Y OOJIBHBIX
HIIIEMUYECKOH O0JIE3HBIO Cep/lia U CaxapHbIM AnabeToM 2 Thmna
C MHOTOCOCYIUCTBIMH MOPQXCHUSIMU KOPOHAPHBIX apTepHid
peMoeTMpOBaHIe MHOKapAa JIEBOTO KEITy04Ka HIPOUCXOIUIIO
3a CUET yBEJIUYCHUS Pa3MepOB U MOJOCTH JIEBOTO KeTyI0UKa.
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COBPEMEHHBIE METO/IbI JIMATHOCTUKHA CYBKJIUHUYECKHUX MMPOSABJIEHUAN
XPOHUYECKOW CEPIEYHOMN HEJOCTATOYHOCTH

'Azapakm A.X., “HUBanoB I.I.,>’bynanoBa H.A., ’Cra:xanze JL.JI., "Hukonaesa M.B., Bocrpuxos B.A.

'Poccutickuil ynugepcumem Opyxcovl HAPOO08, MEOUYUHCKUL UHCMuntym, kagedpa 2ochumanshou mepanuu, Mockea;
2@I40Y BO Ilepswiit Mockosckuil 2ocydapcmeaenmviii meduyunckutl yrugepcumem um. M.M. Ceuenosa Munszopasa Poccuu,
omaen kapouonoauu HULJ,; SOI'BY JI10 «enmpanvnas 20cyoapcmeennas MeOUYUHCKas akademusy Ynpasnenus denramu
IIpesudenma PD, kaghedpa ckopoii MeOuyuUHCKo NoMowU, HEOMIONHCHOU U IKCMpemanbHot meouyunvl, Mockea, Poccus

Xponnueckas cepaeunas HepocratouHocTh (XCH) ocraercst
OJIHOH M3 aKTyaJbHBIX MpoOiieM Kapauoioruu. B tedenue mo-
cnennux 30 ner B nedeHun XCH nocTUrHYTHI ompeneiacHHbIE
yCIIeXH, UX BHEJPEHHE B KIMHUYECKYIO MPAKTHKY YITydIINIO
BBDKHBAEMOCTH OOJIBHBIX W CHU3HJIO YacTOTY OCIUTAIN3ANNH,
OJIHAKO CMEPTHOCTB CPEIN ITOH KaTerophH IaI[eHTOB BCE elle
0CTaeTCsl BRICOKOM, a MPOrHO3 — HeOnaronpusaTHeM [12,13,16].

CoracHo 1aHHBIM PoccuiCKUX 3MUIEMHOIIOTHYECKUX HCCe-
nosanwii [10], pacnpoctpanennocts XCH B o0mieid momymsiiuu
cocrasuia 7%, pu 3ToM KiInHuYecku BeipakeHHast XCH cocras-
nset 4,5%. JluarHoctika paHHUX, JOKJIMHUYECKUX NIPOSIBICHUN
XCH, HabmroaeMbIX COOTBETCTBEHHO Y 2,5% OT BCeX OONBHBIX,
KpaiiHe BaKHa ISl PAHHETO BBISBIICHUS 3TOM KaTeropuu OOJIBHBIX
Y CBOEBPEMEHHOI0 Havaja JieueHusl.

Hexoropsie Bompocs! rpaganuu XCH sBistoTCS CHOPHBIMH
[1,4]. C uensio omnpenenenust crenenu BeipaxkeHHoctn XCH B
KJIMHYKEe HanOoJee JacTo Mcnonb3yercs kiaccudukanus Hero-
Mopxexoit kapauonoruueckoit acconmanun (NYHA). ITo nanHbIM
B.C. Monceesa u coasr. [6], XCH ¢ynkumonanshsii knace (PK) 0
(o NYHA) onpenensercst mpy mopore ANCTaHIUK 6-MHHYTHOH
xonp0b1 > 551 metpa, XCH ®K I —426-550 merpoB u XCH ®K
II-301-425 metrpos, XCH ®K III — npu npoxoxaenuu 151-300
MeTpos U XCH ®K IV - menee 150 meTpos.

K mHCTpYMEHTaJILHBIM METO/IaM, UCIIOIB3YEMBIM IS BEpU(HKa-
nuu XCH, oTHOCSTCS onpesiesnieHre ypOBHsI MO3TOBOIO HATPHiA-
ypermdeckoro nentuaa (MHYII), ynsrpa3BykoBoe UcciiejoBaHne
cepaua, peHTreHorpadys OpraHoB IPyIHOI KIETKH, aHATN3 MaK-
CHMAJIBHOTO TTOTpedieHus Kuciaopoaa. OmyOIMKoBaHbl JaHHEIE
0 BO3MOXKHOCTH IPUMEHEHUSI IPOTOHHOM Macc-CIEKTPOMETPUH
BBIJIBIXaeMOT'0 BO3/IyXa, B CBSA3H C TEM, UTO KOHLICHTpAL[Ms alleTOHa
B KOHJIGHCATE BBIIIXaeMOro Bo3yxa y 60mpHbIX XCH noBbnmeHa
U IIpsIMO Koppenupyet ¢ yposaem MHVII [5].

B nocnennue roapl s yayumenus nguarHoctuku XCH ucnons-
3yeTcsl METOJ] MyJIBTHYACTOTHOH OMOMMIIETAaHCOMETPHH C IIENIbIO
OLICHKY BOJTHOTO OajlaHca M ero nepepacrpeesieHust 10 pernoHaM
[2,3,7,8,11,14,15]. BombIIMHCTBO OMYOIMKOBAHHBIX HCCIICIOBAHUN
TMIOCBSIIEHO OLIEHKe BogHOTO OanaHca y 6ombpHbXx XCH DK III-1V,
T.e. IPH y)K€ MMEIOLIMXCs HapymeHnsx runaparannu [9]. O0bek-
THBHOM orieHke coctostHust 60bHBIX XCH OK I-1I ynensercs npu-
crapHOe BHUMaHwUe (¢ BbiaenenueM 0 ¢asbl nponecca) [1,6], mis
9TOT0 HEOOXOMMBI METOJIBI ¥ ITOKa3aTeNH, 00IaJaloIHe XOPOLIeH
YyBCTBUTEJILHOCTBIO U BOCIIPOU3BOAUMOCTBIO.

EnuHOTrO MHEHVIS O TOM, HACKOJIEKO METOJT OMOMMITETAaHCOMETPUH
MOXXET COOTBETCTBOBATH ATUM TPEOOBAHUSM, B IOCTYITHOH JIUTE-
paTtype HaMH He HalJIeHO, TOITOMY IIENbI0 HACTOSIIIETr0 NCCIIEN0-
BaHUS SIBUJICS aHAJIN3 TUATHOCTUYECKUX BO3MOXKHOCTEH MeToja
OMOMMITEJaHCOMETPUH B TUATHOCTHKE HAYaJIbHBIX MPOSBICHUH
XPOHUYECKOH CepJeYHOM HeTOCTaTOYHOCTH.
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Marepuana u Metoabl. Vccnenosano 427 nun. bonpHble Ob1TH
pacrpezeneHsl B B€ OCHOBHbBIE I'PYIIIbI: KOHTPOJIbHAs IPYyII-
na - 92 ycnoBHO 370pOBBIX JHIa B Bo3pacTe oT 20 1o 60 net
U OCHOBHas rpymnna - 335 GONbHBIX C CEpPIeYHO-COCYIUCTHIMHU
3aboneBaHUsAMH B Bo3pacte oT 36 110 80 net.

ITareHTH OCHOBHOM T'PYNIMBI TOCHUTANN3UPOBAHBl B Kap-
JUOJNIOTHYECKOE OTAENEHUE, BHIPAXKEHHOCTh MPOSIBICHUM
XCH npu noctynnenun onpezaensnack kak XCH ®K I-1I mo
NYHA. OcHoBHas rpymnna Bkiarodana 55% myxdus (n=184),
41% manueHTOoB 3TOH TPyHMbl KypHiau, 59% obciaeq0BaHHBIX
OCHOBHOM TpyIMIbl CTpajalyd apTepualbHON THIEPTOHUEH,
46% — neMuueckoii 6onesHsio cepana, 36,4% — Gudbpuss-
el npeacepanit, 55% — XCH, 16% — caxapabiM fuabetom 2
THUIMA, 3a00JIeBaHUSMH JKEyA0UHO-KUIIEYHOTo TpakTa — 12%,
3a0oneBaHusAMH JeTkux — 17%.

Ilo ucteuennu rofa, MOCPEACTBOM ONPOCa MALUEHTOB T10 Tenedo-
HY, aHAJIU3HPOBAIIH CIIEYIOIIE KOHEUHBIE TOUKH HCCIIEI0BAHMS:
CITy9Jau CMEPTH, TOBTOPHbIE TOCITUTAIN3ALIUH 10 TOBOY JIEKOM-
nercanuu XCH, BHe3anHyto cepeyHy0 CMEPHOCTb.

Kputeprem BKIIOYEeHHs TAIIMEHTOB B MCCIIEI0BaHHE ObLIa BeJTy-
11ast aTOJIOTUst CEPAEUHO-COCYAUCTOMH CUCTEMBI NP FOCIIUTANH-
3aUK: CTabUIbHBIE (POPMBI HIIEMUYECKOH 00Ie3HH cepaLa, 000-
CTpEHHE apTepHaIbHOW TUIIEPTOHKH, TapOKCU3MaNbHas Gopma
GuOpHILIALINY Tpeicepauii (Ha MOMEHT ITOCTYIUICHHUS PUTM ObLT
CHHYCOBBIM). KpuTepuu nckioueHus: Haluuue HHKypaOeabHO’
HATOJIOTHH, TSDKEJble (OPMBI XPOHHYECKOH OOCTPYKTHBHON
Oone3Hu nerkux, oxxupenue Il cremenu, caxapHslii 1naber B
CTaaN¥ JEKOMIICHCAIUH, TUIIEPTHPEO03, THIOTUPEO3, AaHEMHUS,
apTepHalibHast THIIEPTOHMUS, TPOTHBOINIOKA3aHHUS K BBITIOJIHEHHIO
TECTOB C (PM3UIECKOH HArPY3KOIA.

Ju3zaitn uccnenosanus. [ atamn: GU3MKaIbHBIA OCMOT, 3XOKap-
nuorpadus, bnoxuMuIecKoe U peorpapuueckoe 00caeJ0BaHUS.
Tsoxects XCH npu mocTyIieHHH B CTAIIMOHAD OLIEHUBAIH ITyTEM
onpenenenuss PK XCH nmo NYHA.

I oTam: Ha 5 CyTKH rOCIIMTANH3AlNN TOBTOPHO BBIIOIHSIIN (HH3HU-
KaJIbHBII OCMOTP M peorpadudeckoe 00cie1oBaHue, MPOBOIMIH
6-MUHYTHBII TECT XObObI 17151 OLIEHKHU (PU3MYECKOM TOJIEPaHTHOCTH
1 00beKTUBH3ALMH QYHKIMOHABHOTO cTaryca 6ombHbIX XCH. Io
pe3ynbTaraM TecTa 6-MHHYTHOH XOABOBI Ha 5 CyTKH MOCIIE TTOCTy-
TIeHHs! OONBHBIE OCHOBHOM IPYTIIbI OBLIN Pa3/ieieHb Ha MOATPYTIIBI
¢ XCH ©K 0, XCH ©®K I, XCH ®K Il mo NYHA.

Oxokapanorpadust BEIMOIHIIACH IBAXKIBI - B IEPBBIA M MATHIA
JHY TocnuTanu3auuu Ha ammapare VIVID-7 “GeneralElectric”
(CHIA) mo ctaHIapTHOMY ITPOTOKOITY.

Jns OuomMIenaHcOMETpUH HCHonb30BaH mpudop «ABC-01
Menace» ¢ mporpamMHbBIM obecnedenueM ABCO01-0441 u
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ABCO01-038 nns ananu3a GaynaHca BOIHBIX CEKTOPOB OpPraHU3-
Ma U oueHkU ¢azoBoro ymia (DY), oTpaxaromero cocTosHue
KJICTOYHBIX MeM6paH. I/I3Mepe1-u/1$( IPOBOAUIIUCE B IOJIOKCHUN
JICKa Ha CIIMHE € pyKaMU, OTBEACHHBIMU OT TYJIOBUILIA. I/IHJJ,GKC
ruaparanuu nerkux (UIJT) paccuuteiBaics no gpopmye:

Ui = R5/R50, rae R — aKTWBHOE CONMPOTHMBIIEHUE HA YACTOTE
3onaupyromtero Toka 5 kl'u, R, — aktuBHOE compoTuBieHne
Ha yacToTe 30Haupyouero Toka 50 kI'i. Hopmsl onpenensuiuch
OTACJIBHO JUIA MY>KYHH U XXCHILINUH. Taxxe OLICHUBAJIN 3HAYCHUA
OuouMIIe[aHca TOPCa M HOT' Ha HU3KUX YaCTOTaX U BHICOKUX Ya-
CTOTax ¢ pacueToM BoaHOro Gananca u ®Y, mokaszarenu ooIei
Boxbl opranusma (OBO), xierounoit (KXK) u BHekieTouHOi
xuakoctd (BKXK).

Yposens MHVYII B mia3zme kpoBu onpeaessics Mpu MOCTyI-je-
HUM OOJIBHBIX B KapJHOJIOTMYECKUI CTAllMOHAp HA ammapare
«RocheCARDIACproBNP+ «N-terminalproBNP» Cobash 232
ot Roche ¢ wucnonp3oBanrem peaktuBoB REF 05533643190
«RocheCARDIACproBNP+ test 1 codechip» (I'epmanust).

B xaxxpoil rpynne mpoBoauiics aHaIU3 CTaHIAPTHBIX IOKa3a-
teneit OKI': ¢pukcupoBanyucy HapyLUIeHUs CEPACYHOr0 PUTMA U
NPHU3HAKU THIEPTPO(UH JEBOTO KETyL0UKa.

CraTtuctuyeckas 00paboTKa pe3ysbTaToB MPOBECHA C TOMOIIBIO
Hakera cTaTuCTH4ecKux rnporpamm MicrosoftExcel 2007 u makera
STATITICA v 6.0. Pe3ynbTaThl Hccieq0BaHUs IPEACTABICHBI
KaK cpeiHue apudMEeTHUYECKUE 3HAYCHUs] + CTAaHJApTHOE OT-
kioHeHne (M=3). [lnsi OLEHKH 3HAUUMOCTH Pa3iIHYui MEXIY
JAHHBIMHU MCCIIEIOBAHMS B Pa3HBIX TPYyMIax OOJbHBIX HCIOJIb-
3oBaH t-kputepuii CteionenTa ¢ koddduunentom Yarra u 6e3
Hero. Pasnuuus cuuranuce nocrosepHsiMU npu p<0,05. J{is
OIICHKH JOCTOBEPHOCTH PA3JIMYMHA KaueCTBEHHBIX MOKa3aTese
npuMeHeHs! kpurepuu [Tupcona u duinepa. Bpems BeDKUBaHUS
OOJILHBIX C CEPJCYHO-COCY TUCTHIMU 3200JICBAHMSIMH OLICHUBAIIH
¢ nomo1nsko KpuBblx Kamnana-Maiiepa.

PesyabTaThl H X o0cy:xaenne. B rpymnmne GonbHbIX 6€3 Kiu-
Huueckux npusHakoB XCH @K I-II mo NYHA npu nocryrute-
HMU HadalbHbIE MPOSBIECHHUS TUIEPrHIpaTallii BbIABICHBI Y
4% 00MbHBIX, Ha 5 CYTKU - Y 16%.

Pacnpenesnenne 60bHBIX OCHOBHOM TPYIIIbI HA TOATPYIIIIBI IIPO-
BOJIMJIOCH Ha 5 CyTKH nociie noctyrenus. [To pesynsraram Tecta
6-MUHYTHOI X0/1b0bI OOJIbHBIE PACTIPEISITHIINCH CIISIYIOLINM 00-
paszom: noarpymnna 1 - maruentsl ¢ XCH ©K 0 (n=96), noxrpynma
2 - marentsl ¢ XCH ®K I (n=107), moarpymma 3 - OojbHbIE C
XCH OK II (n=87). Yactp nauuenroB Obi1a oTHecena k XCH
OK [II-IV (n=45), B cBs3U ¢ 4eM B JajbHEHIIEM UCCIICI0OBAHUY
HE y4acTBOBaJa.

JlaHHbIe KaXIOH M3 HNOATPYNIl PacCMaTPUBAIUCh B TpeX OHa-
Ma3oHax 3Ha4yeHui nHaekca macesl Tena (MMT): <25 kr/m?, ot
25 1o 30 kr/m?, >30kr/M?.

Junamuka nokazameneii 600n020 6anancay 6onvnvix XCH
@K 0. Tlokazarenu 6uonmnenancomerpun OBO u BKXK BbI-
siBUIH rurnepruaparanuio y 6oabHeix XCH @K 0 oTHOCHTETBHO
KOHTPOJIbHO# Tpymisl (Tabnuna 1).

Cpennue 3Hauenns OBO ot nepBoro ko BTOpoMy 3TaIy UMEIH
TeHJeHUHUIO K cHIKeHuo (p<0,05). ITpu ouenke B Tpex auana-
30oHax UMT nocroBepHble pa3inyus BbISBIECHBI TOJIBKO MEKIY
nepBoii ¥ TpeTbell noarpymnnamu (p<0,05).

C yBenuuenneM IMT BblsiBieHa TEHACHIMS K CHIDKEHUIO DY
(camxenue @Y cocrasmwio 1,3+0,2 rpanyca). BerBiens! cra-
TUCTUYECKHU 3HAYMMBbIe pa3anuus 3HaueHuit @Y y oOcnenoBan-
HBIX OOJIBHBIX 10 CPABHEHHIO C KOHTPOJIBHOW TPYIIIOi Ha BeeX
JTanax MCCIEAOBaHUSA U BO BCEX HCCIEIYEMbIX MOArPYIIax
(p<0,05).

Junamuka nokazameneii 600n020 6anancay 6onvnvix XCH
@K I. Kak cienyer u3 TabauLpbl 2, cpeiHAEe 3HAYCHHS [TOKa3a-
teast OBO y GosnbHbix ¢ UMT Gosee 30 Kr/M*CHUKAIOTCS OT
IIEPBOr0 KO BTOPOMY ITaIly MCCICIOBAHUs, Ha (OHE JICUCHUS.
3HadyeHMS BCeX IMOKazaTelel BogHoro Oananca - OBO, BKXK u
KX 1 Ha nepBoMm, 1 Ha BTOPOM dTarax OKa3alnch BhILIE Y 00JIb-
HbIX XCH 0THOCHTENBHO KOHTPOJIBHON IPYIIIIBL.

MaxkcuMalibHbIe pa3InyMs BeeX Mokasareseil BogHoro Gananca
BBISIBJIEHBI 151 TTaleHToB ¢ UIMT Gosee 30 kr/m2 cpeHue 3Ha-
yenust y 60abHbIXx XCH @K [ 3HauMMO NpeBBIIAIOT 3HAUCHHS

Tabauya 1. Iloxazamenu 6uoumneoarncomempuu y 6onvnvix ¢ XCH @K 0

UMT, Tpymna, Ioka3zaTesn OmouMINe1aHCOMETPHH, JI
Kr/m? JTan/ moka3arteib OBO BKK KK
I 35,9+1,7 20,4+1,5* 24,0+2,7*
XCH @K 0 (n=30)
<25 11 35,0+0,8* 21,1£2,1 24.1+1,9*
Konrposb (n=36) 31,6£3,9 11,3+0,8 20,7+2,1
I 36,2+1,5% 21,742 4% 24,5+1,6
XCH @K 0 (n=28)
25-30 1I 35,0+£2,2% 20,042,2% 23,2427
Kontpoins (n=24) 32,0£1,9 13,743,1 21,5+2,0
I 37,6+£3,4 23,143,3* 25,9+4,6
XCH @K 0 (n=38)
<30 I 36,442,5# 22.3£1,0 25,4+1,2
Konrposs (n=32) 33,6£3,9 15,3+1,2 22,5+3,7

npumedanue: *- paznudus CpeoHUx 3HA4YeHULl NOKA3amMeisk OMHOCUMENbHO KOHMPOIbHOU 2PYNNbl CIAMUCIUYECKU
sHauumsl(p<0,05); # pazruuus cpednux sHavenull nokazamena omuocumenvro smana I cmamucmuuecku snayumol (p<0,05),
UMT — unoexc maccor mena, XCH @K — ¢hynxyuonanvubvlil Kiacc XxpoHuueckol cepOeyHol HedoCmamo4Hocmu,
1, I — smanwt uccrneoosanus, OBO — obwasn 6o0a opeanusma, KXK — knemounas scuokocms, BKOK — enexnemounas scuoxocmo
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Tabauya 2. Ioxkazamenu 6uoumneoancomempuu y 6onvnvix ¢ XCH OK [

IMoka3aTesin GHOMMIIEIAHCOMETPHH, JI
HUMT kr/m? I'pynna, P
JTan/ nokasarejb OBO BKIK KK
1 38,7+1,8* 22,442 4 26,0+3,3
XCH ©K I (n=37)
<25 I 35,242.2%F 20,1£1,9 24,1£1,5%*
Kontpoins (n=36) 31,6+3,9 11,3+0,8 20,742,1
1 39,2+1,8* 23,7£1,5% 27,5+1,8%
XCH OK I (n=34)
25-30 1T 37,842,17 21,0+£2,2 25,2+1,6%*
Kontpoins (n=24) 32,0£1,9 13,7£3,1 21,542,0
I 41,6+2,7%* 25,1+1,6* 28,9+3,0%*
>30 XCH ®K I (n=36)
11 38,9+4,6* 24,3+1,9% 27,4+2 4%
Kontpois (n=32) 33,6£3,9 15,3%1,2 22,5437

npumeuanue: *- paznuuus CpeoOHUX 3HA4eHUll NOKA3ames OMHOCUMENbHO KOHMPOIbHOU 2PYRNbL CIAMUCUYECKU 3HAYUMbL
(p<0,05); - paznuuus cpeonux 3Hauenull nokazameis omuocumenvro smana I cmamucmuuecxku snauumol (p<0,05)

KOHTpOHLHle ITAIIMCHTOB KakK le/l l'lOCTyl'[.]'leHl/Il/I B CTaLIl/IOHap,
TaK U B IpoLecce JICUeHNs, Ha IThle cyTku. HeoOxoaumo ot-
METHTb, uTo Juis nanuentoB ¢ XCH ®K 0, paccmarpuBaembix
paHee, TaKol 3aKOHOMEPHOCTH He 0OHapy>KEeHO.

3nauenus @Y y manuentos rpynnsl XCH ®K I craru-
CTUYECKH 3HAYMMO IPEBBIIIANN JaHHbIC, MMOJYYCHHBIC B
KOHTPOJBHOI rpymme. DTO pas3iudue HaOII0Aaloch s
nanuentoB ¢ UMT menee 25 kr/m?: 5,1° Ha nmepBoM rare,
5,2° Ha BTOpOM 3Tane u 6,5° 1 nauueHTOB KOHTPOJIbHOU
rpynnsl (p<0,05). Paznuuus coxpaHsiauch Aiad NHalUeH-
ToB ¢ UMT 25-30kr/Mm?%: 4,8°, 5,2° u 6,4°,cOO0TBETCTBEHHO
(p<0,05) u naruentos ¢ UMT >30 kr/m? : 4,6°, 4,6° u 6,0°,
coorBeTcTBeHHO (p<0,05).

Heo0xoauMo MOQUepKHYTh, YTO BBIABICHHBIC y HALIUCHTOB C
XCH @K I B Bospacre crapiue 60 jger u UMT Gonee 30k r/m?
yBennueHne OBO u camxenne @Y B cpaBHEHUH C MAIIMEHTAMHU
¢ XCH ©K 0 11 KOHTpOJIBHOH I'PYHIIBI ABIAIOTCS MapKepaMH Ha-
yanbHbIX NposBieHuit XCH.

Junamuka noxazameneii 600no20 6ananca y 6oavnoix XCH
@K II. CpeHue 3HaYCHMS ITOKa3aTeNeld BOAHBIX CEKTOPOB Op-
rannsma u OV y namuenros ¢ XCH @K II B 3aBucumoctu ot
HMT npencrasnens B Tabnuie 3. Y 6onpusix XCH OK 1T co-
JiepyKaHue BOJIBI BO BCEX CEKTOpAax OpraHM3Ma 3HaYMMO BBIIIIE,
4eM B KOHTposbHO#H rpymie (p<0,05). Ha ¢gone npoBoaumoro

nedeHHs otMedaercs cHikeHune 3HadeHnit OBO u KK y mann-
entoB ¢ UMT Gouee 30 kr/m? (p<0,05), OT epBOro KO BTOPOMY
JTary.

B ornuune ot paccMorpeHHbIX paHee nanmeHtoB ¢ XCH ®K
I MmakcumalbHbIC pa3iuuus rokasaTesieil BoJHoro OanaHca Bbl-
siBieHs! y maiuenToB ¢ UMT menee 25 kr/m? u 6omee 30kr/m>
-cpennue 3uaueHust y 6onmpabix XCH OK II npessimator KoH-
TPOJIbHBIC 3HAYECHUS NPU NOCTYIUICHUU M Ha IATBIC CYTKHU Jie-
YEHUSL.

Heo0xoniMo MoAYepKHYTh BBISIBJICHHBIC PA3JIMyusl B CTEICHH
runeprugparanuu 6oipHbIXx XCH OK 1T u XCH @K I otHo-
CUTEJIBHO KOHTPOJIBHOH IPYIIBI - CTENEHb I'MIIEPrUIpaTaluu
6onbHbIXx XCH ©K II BbI1Ie B cpaBHeHuH ¢ nauneHTtamu ¢ XCH
@K I. Hapymienus reMoguHaMUKH B O0OJIbLICH CTEHEHH Y 00IIb-
HbeIx XCH @K II noarsepxnaercss y HUX 6ojiee BBICOKUMU 3Ha-
YEeHHUSIMH TI0Ka3aTelield BOAHOTO 0ajaHca M HU3KMMH 3HaYCHUsI-
mu @V B cpaBHenun ¢ 6ombHbIMEH XCH OK 1.

Muaznocmuueckan yennocmos MHYII, @Y, ¢ppaxuyuu eviopo-
Cca u UMneOanca HO2 HA HU3KUX YACHMOMAX 014 6blAGIEHUA
Hauanvnovix npoaenenuii XCH @K I-1I (na 5 cymku). Ilpose-
JICHO CpaBHEHHE IPOTHOCTUYECKOW I[EHHOCTH Pa3IMYHBIX Me-
TonoB quarHoctuku XCH (tabnuna 4). B xone anannza Han6o-
Jiee BBICOKAs UyBCTBUTENBHOCTH BhIsiBiIeHa 115t MHYII — 82%,
B TO BpeMsl Kak crienupuaHocTh coctaBmia 88%. Hanmensine

Tabauya 3. Ioxaszamenu ououmnedancomempuu y 6onvnvix XCH @K 11

UMT prnna’ JTan/ nmoxkasareiib IMoka3atean 6“0“MﬂeﬂaHCOMeTpI/ll/I, JI
Kr/m? 0BO BKK KK
I 43.2+1,1%* 26,1+0,6* 28,7+£2,5%
XCH @K II (n=27)
<25 1I 42,3+0,8* 23,4+1,2%F 24, 5+1,2%F
Kontposns (n=36) 31,6+3,9 11,3+0,8 20,7£2,1
I 46,6+1,3* 24,7+1,8 29,9431
XCH @K II (n=30)
25-30 1I 44,0+£2,9* 24,4+0,9 28,1+2,7*
Kontposns (n=24) 32,0£1,9 13,7£3,1 21,5+2,0
I 47,3+£3,0% 25,9+2,7* 33,7+1,4
XCH @K II (n=30)
>30 1I 46,842 4%+ 25,7£1,5% 32,04+3,5%F
Kontposns (n=32) 33,6£3,9 15,3%1,2 22,5437

npumeuanue: * - paznuuus CPeOHUX 3HA4eHUll NOKA3ames OMHOCUMENbHO KOHMPOIbHOU 2PYRNbL CIMAMUCIMUYECKU 3HAYUMBb]
(p<0,05); 1 - paznuuus cpednux 3HaveHuil nokazamesns omuocumensro smana I cmamucmuyecku snawumsl (p<0,05)
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Tabnuya 4. Juaenocmuueckas yennocmos @BJDK, MHYII, @Y u umneoanca noe (Z) na H4 u B4

0114 svisgneHUs HauyanoHux npossnenuil XCH @K I-1l na 5 cymku cocnumanusayuu

MeTtoabl
Tect
IMokazaTean 6-vunyrmoii | ®BJIK, % D;'[[I-rl/?\;g’ f;)i; ZHI‘-II(,)E)]La “ “orof;:‘ o
X0AbObI, M

<298 <45 >125 <51 <146 <124
YyBCTBUTENTBHOCTD, % 67 71 82 71 69 68
CrienmuduaaOCTH, % 72 86 88 83 74 97
[LIIP, % 81 72 91 91 77 94
[LIOP, % 65 89 66 56 53 83
OI1LL, % 57 68 65 60 58 86

Tabruya 5. Ipoenocmuueckas yennocmo @BJDK, MHYII, @Y u umnedanca noe (Z) na H4 y nayuenmos ¢ XCH @K I-11

Mertoabl
Ioka3zarenn 6-M::;:H0ﬁ DBJIIK, % MHVTL, @Y, rpax | HoOr HZa HY,

X0ab0bI, M nr/ma Om

<298 <40 >315 <42 <176
UyBCTBHTEIBHOCTD, %o 63 73 75 77 68
Crneunduanocts, % 69 64 82 81 60
[LIIP, % 61 57 69 67 52
[LOP, % 78 59 54 55 58
OIILY, % 66 58 61 53 57

3HAYEHMS YyBCTBUTEIBHOCTH M CHEM(MUYHOCTH OKa3alUCh Y
TecTa 6-MMHYTHOI X0JIb0bl M UMII€AHCA HOT HAa HU3KMX 4a-
CTOTax — YyBCTBUTEIbHOCTh 67% U 69%, cnenupUuHOCTD
72% n 74%, cooTBeTcTBeHHO. [IpH 3TOM y mMMmegaHca HOT
Ha BBICOKHX 4acTOTaxX HaOJII0anach YyBCTBUTEIBHOCTD 68%
n cnenuduunocts 97%. IlpenckasarenbHas IEHHOCTh MOJIO-
KUTEIBHOTO Pe3yJbTaTa OKa3alach BBICOKOH y MoKaszarelei
DY (91%) u MHVII (91%), B To BpeMs Kak HauMeHblIee
3HAYEHHE MPEJCKA3aTeNIbHOI IEHHOCTH IOJOXUTEIBHOTO
pe3yibTaTa MoKa3aHo Juld (Qpakiyu BeIOpOca JICBOTO JKely-
nouka (72%). Jnsg kaxaoro moxkasareis pacCUUTaHbl TaKkKe
IpecKa3aTelbHas LEHHOCTh OTPULATEIBHOTO Pe3yIbTaTa U
obwias mpenackasaresbHas LEHHOCTb, PE3YJbTaThl KOTOPBIX
npeacTaBlieHsl B Tabnuie 4.

Ilpoznocmuueckas yenHHocms GUOUMNEOAHCHON CHEKMPO-
ckonuu, MHYII ona omoanennozo npozno3a ¢ zpynne Ha-
uanvuvix npoaenenuii XCH (XCH @K I-1I). Ananu3 uyB-
CTBUTENBHOCTH U crnenudpuuHocty OV, 6Guonmnenanca Hor,
¢pakuun BeIOpoca seBoro xenygouka 1 MHVYII mist oraa-
JIEHHOTO MPOTHO3a BBISIBUI PE3yJIbTAThI, MPEJCTABICHHbBIE
B Tabnuue 5. [Ipn cpaBHEHHM NPOTHOCTUYECKOW IIEHHOCTH
yKa3aHHBIX METOJ0B Haubojiee BBICOKHME IOKA3aTeNId YyB-
CTBUTEJILHOCTH M CHEUH(GUYHOCTH MMeEJ TECT O-MHHYTHOM
x0ab0bI - 63% 1 69%, cooTBeTcTBEHHO. HanmMeHbIne 3Ha-
YEeHUSI YyBCTBUTEIBHOCTH M CHENU(DUYHOCTH HAOIIONAINCDH
y OmoumnenaHca HOT Ha HHU3KHX YacTOTax, /Uil JAHHOTO
MeToa oHu cocTaBuin 68% u 60%, coorBeTcTBenHO. Ipen-
cKa3aTesbHas [[EHHOCTh IOJIOKUTEIbHOTO pe3ynbTaTa Oblia
Hau6onee Boicokoil y MHVYII (69%) u @Y (67%), a HaumeHb-
lIee 3HauYeHUE JAHHOTO IO0Ka3aTes BBISABICHO Julsl Qpakuuu
BbIOpOCa J1eBoro xemyaouka (57%).

© GMN

Kpuevie eviorcusaemocmu Kannana-Maiiepa. 3a nepuon Ha-
OIIONEHUST YUCIIO CMEPTEIbHBIX HCXOJOB CpeIu HCCIery-
eMbIX OonbHBIX cocTaBmiio 15: 6 6ompHbIXx XCH ®K I 1 9
oospHBIX XCH OK II. 13 Hux 2 namuentos ¢ XCH ®K 1 u 5
narueHToB ¢ XCH @K II ymepno B TeueHne ogHOro Mecsua
rocjae BBIMUCKH M3 CTannoHapa. [IpuunHON neTanbHBIX HC-
X0J10B cTanu octpas aekomneHcanuss XCH nnam BHe3amHas
cepJieuHasi CMepTh.

ITo pesynabraTaM IEpBOTO Mecsla HAOMIOJCHUS B TpyIIe
nanueHToB ¢ XCH @K I puck cmeptu okasaics I10CTOBEp-
HO HWXe B cpaBHeHHH ¢ nanueHTtamu rpynnsl ¢ XCH ®K
IT (OP=0,18; 95% AN [0,04-0,77], p=0,02). IIpu stom mo
JAHHBIM TOJIMYHOTO HAOJIIOJCHUS CTATHCTUYECKH 3HAYMMBIX
pasnuumii B ietadbHOCTH He BbIABieHo (OP = 0,88, 95% /11
0,4311-1,6754, p=0,21).

Taxkum 06pa3oM, Huccieg0BaHHUE MTOKA3aJ0, YTO METOJL OHo-
UMIIEJJaHCHOH CIEKTPOCKONMHH MOXET NPUMEHATHCS A
BBIABJICHUS HauyanbHBIX NposiBiaeHuil XCH y 6onpabix XCH
@K I-II. DToT HEMHBA3UBHBIN METOJ IT03BOJISET BBLISBUTH
ckpriTyto XCH mo mokasarensim 6uoumIiieianca Topca, HOT
n @V, npoaHanu3upoBaTh XapakTep U CTENEHb HAPYIIEHUH
BOJHOro Oananca opranu3ma. OLeHKa JUHAMMKH I10Ka3a-
Tened BOJHOTO OajaHCa MOXET NMPUMEHSATHCS W Ha (QOHE
MPOBOJAMMON KOMILIEKCHOHN Tepanuu. B kauecTBe Kpute-
pUsl OLEHKH BEpPOSTHOCTH pPa3BUTHS HEONarompUsITHBIX
OTJaJIEHHBIX MCXOJ0B Y OOIBHBIX CEPJIEUHO-COCYIUCTBIMU
3a00JIeBaHUSAMH MOXKET IPUMEHATHCS IOPOTOBOE 3HAYCHHE
nokazarens OV <4,2°, obnanaromee 77% 4yBCTBUTEIbHO-
cteio 1 81% crennuduuHOCTEIO.
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SUMMARY

CONTEMPORARY APPROACH TO DIAGNOSIS OF SUBCLINICAL HEART FAILURE

'Azaraksh A., >'Tvanov G., * Bulanova N., ’Stazhadze L., >Nikolaeva M., ? Vostrikov V.

'Russian Peoples’ Friendship University, Medical Institute, Department of Hospital Therapy, Moscow; *Department of Cardiology,
Sechenov First Moscow State Medical University; *Central State Medical Aacademy of Department of Presidential Affairs of the
Russian Federation, Department of Emergency Medical Care, Urgent and Emergency Medicine, Moscow, Russian Federation

Treatment of congestive heart failure (CHF) remains one of the
challenging problems in cardiology. In recent years, the method
of multifrequency bio-impendancemetry is used in patients with
CHF for the assessment of water imbalance and determination
of its severity.

The aim of the study was to determine the diagnostic capabilities
of bio-impendancemetry in evaluation of the early manifesta-
tions of CHF.

The study included 92 healthy individuals, and 335 patients who
were hospitalized in the cardiology department with NYHA
I-II functional class (FC) of chronic CHF. The echocardiogra-
phy, theography and biochemical examination were performed
for determination of FC of CHF. Procedures were repeated at
day 5 of hospitalization, 6-minute walk test was performed to
assess physical tolerance and objectification of the functional
status of patients with CHF. 45 patients had signs of CHF FC
III-1V, therefore, they were excluded from the study. Analysis
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of endpoints was conducted by telephone survey in 1 year after
discharge from the hospital.

The results of the comparison of the predictive value of differ-
ent methods for diagnosing CHF showed maximum sensitivity
for brain natriuretic peptide (BNP) which was 82%, specificity
was 88%. The 6-minute walk test showed the lowest values of
sensitivity and specificity (sensitivity 67%, specificity 72%) as
well as leg impedance at low frequencies (LF) (sensitivity 69%,
specificity 74%). The values for the leg impedance at high fre-
quencies (HF) were as follows: sensitivity 68%, specificity 97%.
High predictive value of a positive result (PPV) was shown
in phase angle (91%) and BNP (91%). Left ventricle ejection
fraction(LVEF) measurements had the lowest PPV (72%).

Keywords: bioelectrical impedance analysis, chronic heart
failure, the 6-minute walk test, echocardiography, latent heart
failure, phase angle, total body water, extracellular fluid, intra-
cellular fluid.
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COBPEMEHHBIE METOAbI JTUATHOCTHUKHU CYb-
KJIMHUYECKHUX NPOSABJEHUI XPOHUYECKOM
CEPIEYHOM HEJJOCTATOYHOCTH

'Azapakum A.X., "*MBanos I.I., >’ BynanoBa H.A.,
3Craxanze JLJL., Huxonaesa M.B., Bocrpuxos B.A.

!Poccutickuti ynugepcumem Opysucobl HapoO08, MeOUYUHCKULL,
uncmumym, kageopa 2ocnumanvro mepanuu, Mockea, *®@IA-
OV BO Ilepsviii Mockogckuti 20cy0apcmeenuvlil MeOUYUHCKULL
yuusepcumem um. U.M. Ceuenosa Munzopaea Poccuu, omoen
xapouonoeuu HALJ; *OI'BY JT1O «IJenmpanvhas 20cydapcmeen-
Has MeouyuHckas akademusy Ynpasnenus oenamu Ilpesuoenma
P®, xageopa cropoil meouyunckoll nomowy, HEOMI0ACHOU U
aKkcmpemanvHol meouyunsl, Mocksa, Poccus

Jleuenmne XxpoHHYECKO cepredHoit HenoctaroynocTr (XCH) mo
ceif IeHb 0CTaeTCs OMHON M3 aKTYaJIbHBIX MTPOOIEM KapANOIOTHH.
B nocnenaue roner s ymydmenus quaraoctuka XCH y 60mb-
HBIX C KIIMHWUYECKH BBIPAYKEHHBIMH HAPYIICHUSIMH THIPATauN
HCTIONIB3YETCSI METOA MYJIBTHYACTOTHON OMOMMITETAHCOMETPUH
IUTSL OLICHKH U TIepepacipeieNieHust BOAHOTO OanaHca.

Llenpro nccneqoBaHMs SIBUICS aHAIN3 JUATHOCTHYECKHX BO3-
MOXKHOCTEH MeTozia OHOMMITeJaHCOMETPHH B OIIEHKE HadalIbHBIX
TIPOSIBJICHUN XPOHUYECKOHN cepiedHON HeA0CTaTOUHOCTH.

O0cnenoBano 335 OONBHBIX, TOCTUTATZAPOBAHHBIX B OTIIEIICHHE Kap-
JIAOJIOTHH, Y KOTOPBIX Ipw rocTyuieHnn BeisiBiera XCH I-11 gynkimo-
HapHOTO Kitacca 1o NYHA, a Taroke 92 ycnoBHO 310poBbix mmia. Ha
9Tare BHIOMHSUI (QH3UKAIBHBINA ocMoTp, DXO-KI, Onoxumimaeckoe 1
peorpadudeckoe 00CIeI0BaHFE, ONPEACISUTH (DYHKIIMOHAIBHBIN KIIacC
XCH. Ha Il arare Ha 5 CyTK{ TOCTIATaIM3AIMN TIOBTOPHO BBITOTHSITH
TporieTyps! | STarna v mpoBOIMIN 6-MIHY THBIH TECT XOIBOBI TS OLICHKH
(H3IIECKOl TONEPAHTHOCTH U OOBEKTHUBH3AINN (DYHKIOHAIBHOTO
craryca 6onbabIX XCH. [To pesynsraram tecta y 45 OONMBHBIX BBISBIICHA
XCH ¢ysxumonamsHoro kiacca [lI-IV, mosroMy oHM OBLTH HCKITIOYEHB
13 VICCIIEIOBAHUS. AHATIN3 KOHEYHBIX TOUEK HAOMFONEHHUS TIPOBOJIFII
TIO JTaHHBIM TeJIe(hOHHOTO OIPOCa CITyCTSI OZIUH TO]I,

Pe3ynbTars! cpaBHEHNS IPOTHOCTUYECKOH IEHHOCTH METOIOB JIHa-
rHocTukd XCH mokaszann MakcUMallbHYIO YyBCTBHTEIEHOCTD JUTS
MO3TOBOTO HaTPHITypeTHIEeCKOTo MenTusa - 82%, CrierpuIHOCTb
cocrasuina 88%. HanmeHbIie mokasaresny OnpesieeHs! A TecTa
6-MHUHYTHOH XOIBOBI (TyBCTBUTENBHOCTD - 67%, CHEM(PUIHOCTH
- 72%) ¥ uMIIe1aHCa HOT HA HU3KUX YacTOTax (4yBCTBUTEIHFHOCTh
- 69%, crienIIHOCTD - 74%). [l MMITeaHca HOT Ha BBICOKHX
YacTOTax UyBCTBHTENBHOCTH cocTaBmia 68%, crnenudpuaHocTs -
97%. BBICOKOI MPOrHOCTHYECKOH LEHHOCTBIO MONOKHTEIBHOTO
pesynbTara XapakTepu3oBamrch (asoelit yron (91%) n ypoBeHb
MO3TOBOTO HarpHifyperndeckoro nentuzaa (91%), HanMeHsIrer -
(pakimst BEIOpoca J1eBoro xemymodka (72%).

Taxum 0Opa3om, 1J1s BBISIBICHHS Ha9aIbHBIX mposiBnennit XCH
OJIHUM 13 HanOoJee ONTHMAIBHBIX METOZ0B HEMHBA3NBHOM JHa-
THOCTHKH SBJIAETCS METO OMOWMIIETaHCHON CIIEKTPOCKOIIHH.
Jlisl OI[eHKH BEpOSTHOCTH HACTYIUICHUS HEOIarompHsATHBIX
OT/IAJIEHHBIX HCXOJ0B Y OOJBHBIX CEPACIHO-COCYIUCTHIMA 3a-
0oneBaHNSIMH MOXKET OBITH MCIIONB30BAH ITOKA3aTelb (ha30BOTO
yTi1a ¢ TOPOTOBBIM 3HadeHHeM <4,2°, 9yBCTBUTEIBHOCTBIO 77%
u crenuuaHoCcThIO 81%.
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UNUSUAL MANIFESTATION OF NEUROBORELIOSIS (CASE REPORT)

Beridze M., Khizanishvili N., Mdivani M., Samushia O., Gogokhia N.

Thilisi State Medical University, Neurological Department of the First University Clinic, Georgia

As known, Multiple Sclerosis (MS) is the chronic inflammatory,
autoimmune disease with multiple causative factors, which can
impact the clinical expression and conduction of MS. Immunolog-
ic, genetic, environmental, viral causes and even the dietary patters
are all considered to play a role in MS development. Therefore,
the etiology of MS is likely to involve multiple, interacting factors
that ultimately lead to the chronic, progressive neurologic disease
[1-4]. MS mostly impacts the patients at the age of 20 to 40 years
and nearly 80-85% of cases comprise relapse remitting (RRMS)
course of the disease. Approximately 40% of patients with RRMS
can develop a secondary progressive course marked by a gradual
progression of symptoms with or without occasional relapses and
minor remissions. Alternatively, a primary progressive form of MS
may develop from the onset of disease with progressive worsen-
ing of symptoms and with possible minor remissions [5]. There
is a consensus for diagnostics of MS according to the McDonald
Criteria [6], but sometimes despite of adherence to these criteria
exceptional cases appear that have to be discussed thoroughly
to avoid the future misdiagnosis. Description of such cases will
help for further understanding of the mechanisms and the other
possible causes of MS.

Material amd methods. Case report. We investigated a 44
year-old male patient diagnosed in 2013 as Multiple Sclerosis
(MS), who within two years developed the typical clinical signs
of Parkinsonism. In November of 2012 the patient first applied
to the oculist and afterwards to the neurologist complaining for
sudden decrease of the vision in the right eye. Before symptoms
onset the patient worked hard, got a severe exhaustion and suffered
the serious emotional stress. Patient found to be the road worker
mending the roads in various climate conditions. Two months
before the appearance of the first symptoms he also suffered the
pain in joints and in the heart. Patient applied to the family doctor
and was prescribed the treatment with oral steroids (gradually
decreasing 48mg methylprednisolone) and vitamins group B for
14 days. After 1 month the vision was practically restored. In
June of 2015 the patient applied to the neurological department
of the First University Clinic of Tbilisi State Medical University
complaining difficulties in walking and feeling to be constrained
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in joints. Upon admission, the vital signs were within normal
ranges. An extensive neurological examination was performed,
which revealed horizontal nystagmus, amimic face, oligobradiki-
nesia, extrapyramidal rigidity in all limbs. The muscle, tendon,
bone reflexes found to be slightly, symmetrically increased. The
resting tremor was revealed in fingers, dynamic coordination tests
were normal. Strength and motion was preserved in all limbs,
abdominal skin reflexes were slightly, symmetrically decreased.
Palmo-mental axial reflex was present at both sides. Romberg
test was positive, primitive sensation was preserved; vibration
sense was slightly diminished in the low extremities. Babisnki
sign was negative in both lower extremities. Urination pattern was
not changed. Brain contrast MRI (1.5 Tesla) was performed and
5 ml Cerebrospinal Fluid (CSF) was taken by lumbar puncture to
research oligoclonal bands. The blood was researched by ELISA
method to detect IgM and IgG against Chlamydia pneumonie,
Mycoplasma pneumonie, Borrelia burgdorferi, Herpes simplex
1/2, Cytomegalovirus.

Results and their discussion. The brain MRI showed multiple
gadolinium enhanced demyelization lesions in periventricular and
subcortical white matter (Figs 1,2,3). CSF oligoclonal bands were
positive without dysfunction of blood-brain barrier. Particularly,
CSF-Serum ratio of IgG was 4.6 kA, Albumine CSF/Serum
ratio -6.2 kA, Tibbling CSF ratio-0.75 kA, Local IgG synthesis
(Reiber)-1.3 kA, Range Albumin CSF-Serum ratio-7.0 kA.

The blood IgM, IgG detected as negative against Chlamydia
pneumonie, Mycoplasma pneumonie, Herpes simplex 1/2,
Cytomegalovirus. The blood IgG was strongly positive against
Borrelia Burgdorferi, confirmed by following Western blot test.
CSF conventional PCR (target ospA gene) showed positive
results against Borrelia Burgdorferi. Patient was stabilized by
puls-therapy with 1gr/intravenous Solumedrol (5 days) along with
Rocephin treatment (2 gr /iv) for 21 days followed by long term
therapy with Antiparkin (Carbidopa 250 mg, Levodopa 25 mg).

Despite the extensive basic and clinical investigations many as-
pects of MS etiology and pathogenesis still remain unclear. The
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Fig. Brain subcortical and periventricular demyelination regions

epidemiology of MS suggests that infections might have a role in
clinical course of MS. Several intracellular bacteria and viruses
are well-recognized as causes of demyelization and inflammation
[1]. There is also suggestion that more than one infectious trigger
can interact synergistically and result in autoimmune response [2].
It is also proposed that environmental exposure to “slow-acting
viruses”, which can stay inside the organism for months and years
can cause the illness supported by unfavorable conditions like
susceptibility, stress, exhauster, cold and etc. Infectious theory
of MS might be supported by the case of Faroe Islands when
four successive epidemics of MS occurred in 1943. The disease
was introduced by British troops who occupied the islands and
remained localized within the Faroe for half a century. What was
introduced must have been an infection, called the primary MS
affection (PMSA) that was spread to successive cohorts of Faroese
[3]. Taking in account all above mentioned, and envisaging the
non-standard clinical expression of MS in presented case, we de-
cided to check the possibility of neuroinfection and to perform the
blood serology testing for several possible triggers. The positive
result was revealed for Borrelia Burgdorferi that was followed by
western blot test and later- by blood PCR test targeting the ospA
gene. Apparently, Borrelia burgdorferi was presented in the blood
of our patient. Several authors suggest that Lyme’s disease can
imitate number of syndromes including MS, Parkinson’s, ALS ,
Fibromialgia and even Alzheimer’s disease [7-9]. At their opinion
the Lewy body inclusions as well as amyloidal plaques might
represent the spirochetes’ cystic forms in brain tissue. It should be
considered that Borrelia spirochete is the intracellular causative
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agent that can take the cystic form and dwell in neuronal cells for
years. Borrelia infection exhibits molecular mimicry with human
nervous tissue and can evoke antimyelin T-cells against myelin
basic protein. As known, Lyme disease’s symptoms can mimic
those of MSS, such as blurred vision caused by optic neuritis, dys-
esthesias and weakness in extremities, coordination disturbance,
confusion, cognitive dysfunction, and fatigue [10,11]. It can also
follow a relapse-remittance course, the results of an MRI and
cerebrospinal fluid findings look similar among the people with
either condition. It has been discovered that Borrelia burgdorferi
exhibits molecular mimicry with human nervous tissue and can
evoke antimyelin T-cells against myelin basic protein. This
was proved by demonstration of the antibodies to the myelin
basic protein in CSF of patients with Lyme disease [12-14].
In our case, we had the possibility to research only CSF for
olygoclons and to make the brain contrast MRI. The strange
fact that the patient with Parkinson’s syndrome found to have
the positive oligoclonal bands in CSF and also had the optic
neuritis in anamnesis made us to suspect some other pathology
than MS and Parkinson’s disease [15,16]. For this reason we
prescribed the serology testing for number of infections and
found positive results for Borrelia Burgdorferi. Envisaging the
different treatment approaches in these diseases, misdiagnosis
in clinical practice can lead to the grave results and the higher
disability rate in suspicious patients.

Conclusion: MS and even Parkinsonism in suspicious cases
should be differentiated from chronic neuroboreliosis.
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SUMMARY

UNUSUAL MANIFESTATION OF NEUROBORELIOSIS
(CASE REPORT)

Beridze M., Khizanishvili N., Mdivani M., Samushia O.,
Gogokhia N.

Tbilisi State Medical University, Neurological Department of the
First University Clinic, Georgia

The paper reported the verified case of neuroboreliosis with
unusual clinical presentation of Parkinsonism. Study aimed at
establishing the significance of a precise differential diagnosis
with substantial analysis of the symptoms of several diseases
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to avoid the false diagnosis and to conduct the opportune and
adequate therapeutic management.

We described the case of the diagnosed neuroboreliosis with
clinical expression of Multiple Sclerosis (MS) and Parkinsonism.

A 44 years old man was diagnosed as MS according to the Mc-
Donald’s Criteria, who within two years developed typical clinical
signs of Parkinsonism. Patient investigated neurologically, Brain
contrast MRI (1.5 Tesla) was performed; Cerebrospinal fluid was
researched for oligoclonal bands. Blood IgM and IgG were re-
searched against Chlamidia pneumonie, Micoplasma pneumonie,
Borrelia Burgdorferi, Herpes simplex 1/2, Cytomegalovirus by
ELISA method.

Clinically the patient expressed amimic face, oligobradikinesia,
extrapiramidal rigidity in all limbs, resting tremor in upper limb
fingers, horizontal nystagmus. Brain MRI showed multiple gado-
linium enhanced demyelization lesions in periventricular and sub-
cortical white matter. CSF oligoclonal bands were positive without
dysfunction of blood-brain barrier. Blood IgM, IgG detected to be
negative against Chlamidia pneumonie, Micoplasma pneumonie,
cytomegalovirus, Herpes simplex ', while the blood IgG was
strongly positive against Borrelia burgdorferi, confirmed by fol-
lowed Western blot test. Patient was stabilized by puls-therapy
with 1 gr/intravenous Solumedrol (5 days) along with Rocephin
treatment (2 gr /iv) for 21 days followed by long term treatment
with Antiparkin (Carbidopa 250 mg, Levodopa 25 mg).

MS and even Parkinsonism in suspicious cases should thoroughly
be investigated for differentiation from chronic Neuroboreliosis.

Keywords: Multiple Sclerosis, autoimmune reaction, oligoclonal
bands, parkinsonism, neuroinfection, neuriboreliosis.

PE3IOME

HEOBBIYHOE MPOSIBJEHUE HEMPOBOPEJINO3A
(CITYYAM W3 MPAKTHKH)

Bepuaze M.3., Xuzanumsuiau H.A., MauBanu M.T.,
Camyuus O.1., T'oroxus H.A.

Tounucckuii 20cy0apcmeenHolilt. MeOUYUHCKUL YHUGepCUmen,
Ilepsas ynueepcumemckas KIUHUKA, HE8POIOSUYECKUL 0enap-
mamenm, I pyzus

B crarbe npuBoauTCs ciyyaii 1narHoCTUPOBaHHOTO HelipoOope-
JIM03a C KIIMHAYCCKUM MPOSBICHUEM apKUHCOHU3MA. [[enbro wc-
CJICIOBAHUS IBUIIOCH OTIPEICIICHUE 3HAUUMOCTH CKPYITYJIC3HOTO
nudbepeHIraNIbHOT0 TMarHo3a Ha (JoHe TIIATENFHOTO aHaIN3a
CHenU(pUUECKON CHMIITOMATHKH TOTO HJIM MHOTO 3a00JCBaHUs
C LCJIBKO HSGG)KaHl/Iﬂ HEIPaBUJIBHOTO AUArHOCTUPOBAHUA U 1A
CBOEBPEMEHHOTO ¥ aJICKBATHOTO JICUCHHSI.

OmnuchIBaeTcs ciy4yaid JUarHOCTHPOBaHHOTO Hellpobopenuosa ¢
KJIMHAYECKUAM MPOSBICHUEM PACCETHHOTO CKICPO3a M MapKHH-
COHH3Ma y MY>KYHHBI 44 JIET C pacCeSHHBIM CKIEPO30M, KOTOPBIi
OBLJT IMarHOCTUPOBAH coriacHo KpurepueB Mak-/lonanba. [1a-
1eHT ObLT 00cIIe[oBaH HeBpoornuecku. [IpoBeeHa MarHuTHO-
pe3onancHast Tomorpadus (MPT-1.5 Tecna) ronoBHOro mosra.
Meronom ELISA uccrnenoBansl 1epeOpoCnHaIbHAs KUAKOCTh
Ha HAJIU4YUC OJIUTOKJIIOHHBIX BKJ'[}O‘leHI/li/'I, VIMMyHOFJ'lOGyJ'll/IHbI
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kposu IgM n IgG - Ha xTamauii, MUKOIIIa3MBbl, GOpenus, POCTOro
reprieca 1/2, nuromeranoBupyca. Kimnuaeckoe 06ciieioBaHIe BbI-
SIBAJIO AaMUMHYHO JIULIO, OJIMTO0PaIMKUHE3HIO, SKCTPAMPaMUIHYIO
PUTHTHOCTDL BO BCEX KOHECUHOCTAX, TPEMOP IIOKOs B ITAJIbLAX PYK,
ropu30oHTaNIbHBIN HUcTarM. MPT rojoBHOro Mosra BbIsIBHIa MHO-
KECTBEHHBIC OUaru AEMUEINHNU3alUY, BKIIFOYarOIKUE raJOJIMHUYM
HEPUBEHTPHKYJIIPHO U B IOIKOPKOBOM OeJIoM BeliecTse. B ikBope
YCTAHOBJICHO HAJIMYHE OJIMTOKJIOHHBIX BKJIFOUCHHUI 663 TIOBPEK-
JIeHnii remaro-sHuedanbHOro 6apbepa. HerarnBHBIMU OKa3alvch
I/IMMyHOFJ'[O6yHI/IH]>I KpOBU MIPOTHUB XﬂaM}lHﬁ, MHKOILIa3Mbl, ITPO-
croro reprieca 1/2, muromeranosupyca. immyHoroOymms 1gG 6but
PE3KO TOJIOYKUTENIBHBIN B OTHOILIEHHH BO36y)1PlTCJ'lﬂ 6openm{, 4yTOo
HOJTBEPIHIOCH TecTOM OnoTnpoBanust. COCTOSIHHE MALeHTa CTa-
OWIIM3HPOBAJIOCH MOCIIE POBEICHNSI ITyJICETEPAITHHI COTyMEIPOJIOM
1 rp/uB (5 nueii) Ha one nedenus poredruHoM (2 rp/uB) B TeUSHUE
21 nHA ¢ moCnenyIOIM JUIMTEIbHBIM JICYEHUEM aHTUIIAPKUHOM
(xkapOuoma 250 mr, teBogomna 25 mr).

B pesynbrare npoBeJeHHOTO HCCIIEIOBAaHHUS aBTOPBI PEKOMEH/TY-
OT B COMHUTECJIBHBIX CJ'ly'-laS[X PacCeaHHOI0 CKJIEPO3a U IPpaKuH-
COHM3Ma NpoBecTH AU HepeHINATBHYO TUArHOCTHKY C LEIbI0
UCKJTFOUEHUSI UJTH TTOJTBEPIKACHHUS HelpoOopennosa.
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PLANT AEROALLERGENS IN TWO MAJOR CITIES OF GEORGIA - TBILISI AND KUTAISI

'Abramidze T., 'Gotua M., 2Chikhelidze N., 'Cheishvili T., 'GamKkrelidze A.

!Center for Allergy and Immunology Research, Thilisi; *Institute of Botany, Ilia State University, Thilisi, Georgia

Pollen allergy (hay fever/pollinosis) is caused by a hypersensitiv-
ity reaction mainly of the respiratory tract and eye conjunctivae
to pollen grains. It includes allergic rhinitis, allergic conjunc-
tivitis, allergic bronchial asthma, and less frequently, urticaria
[8]. Seasonal allergies are often characterized by the recurrence
of symptoms, which show periods of improvement and relapse
[9]. The allergic manifestations are more prevalent during the
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plant pollination season; hence, accurate descriptions of its start
and end periods are important for both patients and clinicians
alike [10,11,14]. Pollen grains, a causative agent of asthma and
rhinitis, are among the commonest allergens in atopic patients.
Pollen allergy is now a public health problem due to its elevated
prevalence and associated costs in terms of impaired work fitness,
sick leave, and cost of healthcare [5,6].
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The number of people allergic to plant aeroallergens has substan-
tially increased in big cities and industrial areas [15]. The percent-
age of sufferers is considerable, especially among the younger
population: a recently published study demonstrates that between
10% and 20% of adolescents aged 13-14 years suffer from severe
allergic rhinitis [3]. According to the last phase of ISAAC study,
which was conducted in Georgia in 2012, the prevalence of asthma
and allergies markedly increased among 6- to 7-year-old children
and 13- to 14-year-old adolescents, especially for the symptoms
of rhino-conjunctivitis [1,2].

The monitoring of acrobiological parameters is of paramount im-
portance for the characterization of allergenic risks. The patients
sensitized to pollens should read their regional pollen bulletins to
keep themselves properly up-to-date on allergic disease preven-
tion and treatment. In the last decades aerobiological studies have
been developed rapidly in most part of Europe. In our country,
the monitoring of pollen and fungi spores concentrations was
started in 2012. Running a Burkard Volumetric Spore Samplers
and producing the pollen and spore counts have been done in two
cities - Thilisi and Kutaisi, which was selected in accordance with
epidemiology ISAAC study centers.

The aims of presented study were as follows: to profile the plant
aeroallergens in two major cities of Georgia, to compare the char-
acter of pollination curves, to determine the dates of beginning of
pollen seasons and their duration in particular cities.

Material and methods. Study area. Thilisi is a capital of Georgia,
with climate transitional from humid subtropical to relatively
mild continental. The city experiences very warm summers and
moderately cold winters. Like other regions of Georgia, Tbilisi
receives significant rainfall throughout the year with no distinct
dry period. The city’s climate is influenced both by dry (Central
Asian/Siberian) air masses from the east and oceanic (Atlantic/
Black Sea) air masses from the west. Because the city is bounded
on most sides by mountain ranges, the close proximity to large
bodies of water (Black and Caspian Seas) and the fact that the
Greater Caucasus Mountains Range (further to the north) blocks
the intrusion of cold air masses from Russia, Tbilisi has a relatively
mild microclimate compared to other cities that possess a similar
climate along the same latitudes. The average annual temperature
in Thilisi is 13.3°C. January is the coldest month with an average
temperature of 2.3°C. July is the hottest month with an average
temperature of 24.9°C.

Kutaisi, the legislative capital, has a humid subtropical climate
with a well-defined on-shore/monsoonal flow (characteristic of
the Colchis Plain) during the autumn and winter months. The
summers are generally hot and relatively dry while the winters
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are wet and cool. Average annual temperature in the city is 14.5
degrees Celsius. January is the coldest month with an average
temperature of 5.3 degrees Celsius while July is the hottest month
with an average temperature of 23.2 degrees Celsius. Average
annual precipitation is around 1,530 mm. Rain may fall in every
season of the year. The city often experiences heavy, wet snowfall
(snowfall of 30 cm or more per single snowstorm is not uncom-
mon) in the winter, but the snow cover usually does not last for
more than a week. Kutaisi experiences powerful easterly winds
in the summer, which descend from the nearby mountains.

Plant Aeroallergens/Pollen Monitoring. The airborne pollen
monitoring was performed with a Burkard Seven Day Volumet-
ric Spore-trap (Burkard Manufacturing Co Ltd, UK) during the
seasons of 2016, following the recommendations of European
Aerobiology Society [7]. The measuring sites/stations described
in the Table 1.

A strip of silicone-coated Melinex tape was exposed to the air
for trapping the plant aeroallergens, and was changed once a
week. The exposed tape was cut into 48 mm segments represent-
ing 24 h periods. These segments were mounted on microscopic
slides using Mowiol mixed with a stain (basic fuchsin) to enable
visualization under a high resolution light microscope at 400%
magnification.

Pollens concentration was calculated and expressed as the num-
ber of pollen grains per cubic meter of air (p/m®). According to
the EAN (European Aeroallergen Network) definition season
threshold was standard: season begins at 5%, ends at 95% of total
sum. Principle Particle Period (ppp) showed start and end of time
period, which contains 90 % present of the yearly particle count.

Results and their discussion. The numerical results of the plant
aeroallergens pollen season characteristics were summarized in
Table.2. The main tree pollen types for both centers were: Alnus,
Betula, Carpinus, Castanae, Corylus, Cupressaceae, Fagus,
Fraxinus, Juglans, Morus, Pinus, Platanus, Quercus, Salix, Tilia,
and Ulmus. Comparison analysis had shown that the pollination
season of the most trees began earlier in Kutaisi. As an example,
the beginning of pollination was about 10-15 days earlier for
Corylus (January 12" in Kutaisi vs January 21% in Tbilisi) and
Alnus (January 15" in Kutaisi vs February 2" in Tbilisi). The dif-
ference in pollen count of particular taxa was observed as well.
It was much higher in Kutaisi for Corylus (632.6 total number
p/m3vs.365.4), Alnus (2907.6 total number p/m3vs. 1044.5) and
Cupressaceae (21257.6 total number p/m*vs. 10432.0) and sig-
nificantly higher in Tbilisi for, Platanus (3423.7 total number p/
m?vs. 202.3) and Pinus (1064.0 total number p/m3vs 206.6). The
highest account of tree pollen about 4471.6 Cupressaceae grains

Table 1. The measuring sites/stations description

. Sampling height Sampling height Flow rate of the
The station’s name . .
. Latitude Longitude above ground above sea level pollen trap and
and location
level (m) (m) frequency of control
Tbilisi (Botanic
Institute Building of the 10 Vmin.
Tlia State University of 41.68605 44.80986 about 15 m 380-600 m Weekly check
Georgia)
Kutaisi (Z. Tskhakaia .
Interventional Medicine | 42.269836 | 42.676221 abor‘:lt 20 80-120 m W;eoki/ ek
Clinic of West Georgia) Y
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Table 2. Summary results of airborne pollen seasons in 2016

Thilisi Kutaisi
P m | | s | e | PO s | pppcno
(p/m’) (date) (date) (p/m?) (date) (date)
Abies 42 45.9 4/7/2016 4/29/2016 - - - -
Acer 429 3289 3/11/2016 4/8/2016 - - - -
Aesculus 32 13.1 5/7/2016 5/23/2016 - - - -
Alnus 402.3 1044.5 2/7/2016 2/18/2016 678.9 2907.6 1/15/2016 2/14/2016
Ambrosia 72.1 1055.4 8/11/2016 9/20/2016 86 643.4 8/20/2016 9/17/2016
Artemiasia 142.6 1759.4 8/18/2016 10/28/2016 7 37.6 7/19/2016 9/27/2016
Betula 1.1 2.1 4/26/2016 5/24/2016 1.6 4.7 5/10/2016 5/28/2016
Cannabaceae 136.7 656.8 5/10/2016 5/23/2016 - - - -
Carpinus 24.4 267.7 3/25/2016 4/27/2016 4.7 37 3/18/2016 5/2/2016
Castanae 17 81.3 6/12/2016 8/1/2016 455 319.6 6/4/2016 6/28/2016
Cedrus 1.1 42 10/14/2016 10/31/2016 - - - -
Chenopodium 44.6 1070.3 7/14/2016 9/13/2016 9.5 114.5 7/18/2016 9/23/2016
Compositae 4.4 50.6 5/23/2016 10/27/2016 - - - -
Corylus 85.9 365.4 1/21/2016 3/1/2016 58.3 632.6 1/12/2016 2/28/2016
Cruciferae 9.5 269.6 4/5/2016 7/2/2016 7.2 80.1 4/3/2016 6/3/2016
Cupressaceae 1303.1 10432 2/15/2016 3/26/2016 4471.6 21257.6 2/8/2016 2/25/2016
Fabaceae 2.7 27.4 6/26/2016 8/27/2016 - - - -
Fagus 14.3 159.5 4/2/2016 5/14/2016 18 75.6 4/2/2016 5/23/2016
Fraxinus 121.3 464.2 2/18/2016 4/5/2016 53.5 274.3 2/10/2016 3/27/2016
Juglans 16.4 81.3 4/5/2016 5/8/2016 6.4 48.3 3/25/2016 4/16/2016
Morus 304.2 1164.4 4/2/2016 4/13/2016 21.2 137.3 3/19/2016 4/25/2016
Picea 3.7 27.2 5/8/2016 6/14/2016 - - - -
Pinus 195 1064 4/13/2016 5/28/2016 35 206.6 3/25/2016 6/7/2016
Plantago 3.7 15.6 5/18/2016 7/26/2016 1.1 32 6/2/2016 6/8/2016
Platanus 714.4 3423.7 3/26/2016 4/13/2016 47.2 202.3 3/27/2016 5/10/2016
Gramineae 61.5 743.2 5/7/2016 9/19/2016 53 285.9 4/13/2016 9/11/2016
Populus 1.1 2.1 4/11/2016 4/21/2016 - - - -
Quercus 37.1 346.8 4/8/2016 5/17/2016 22.8 149.7 3/6/2016 5/3/2016
Rosacea 0.5 0.5 3/17/2016 3/17/2016 - - - -
Rumex 3.7 13.2 5/8/2016 7/17/2016 - - - -
Salix 2.7 59 2/6/2016 3/15/2016 9.5 68.2 2/20/2016 3/25/2016
Tilia 32 14.8 6/5/2016 7/21/2016 1.6 19 5/13/2016 6/18/2016
Ulmus 672.6 3045.8 2/25/2016 3/5/2016 323 217.6 2/7/2016 3/2/2016
Urticacea 7.4 90.4 7/23/2016 10/2/2016 1.1 4.1 8/9/2016 8/24/2016

in m® per 24 h was observed in Kutaisi at the middle of February
(date 2016-02-20). Main grass pollen was Gramineae: the pol-
lination started a little bit earlier in Kutaisi, but the pollen count
was generally higher in Tbilisi. The features of pollen seasonal
distribution and amount were revealed also for the weeds (mainly
Ambrosia and Artemiasia). Pollen season was started earlier,
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especially for Artemisia in Kutaisi. The total amount of pollen
grains was higher for both weed plant aeroallergens in Tbilisi
(Ambrosia — 1055.4 vs 643.4 and Artemisia 1759.4 vs 37.6).

Some plant aeroallergens were not revealed during the observa-
tion period (2016) in Kutaisi center, particularly — Abies, Acer,
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Fig. Percentages of pollen of some plant taxa in the pollen spectrum of Tbilisi and Kutaisi

Aesculus, Cannabaceae, Cedrus, Fabaceae, Picea, Populus,
Rosacea and Rumex.

In both centers the major pollen producers were trees, namely
Cupressaceae (37.1%), Platanus (12.2%) and Ulmus (10.8%) for
Thilisi and Cupressaceae (76.7%) and Alnus (10.5%) for Kutaisi.

The monthly airborne pollen concentrations in Tbilisi for different
plant taxa were very high in February — May 2016, when 80%
of annual total pollen concentration was recorded. For Kutaisi
monitoring site 94 % of annual total pollen concentration was
recorded at the period of January-April 2016.

The results of investigation show that plant acroallergens distribu-
tion was different in two studied cities. The concentration of pollen
grains in the air over a city is determined by the individual rhythm
of plant pollination, meteorological condition, and composition
of local flora, geographical location and kind of urban structure
(loose or compact housing, areas with many gardens or with scarce
vegetation, industrial areas, agricultural areas or forests) [15].

The major pollen type for both cities is Cupressaceae (37.1% for
Thilisi and 76.7% for Kutaisi of annual total pollen concentra-
tion), which associated with Cupressus or Juniperus spp. from
ornamentals in the city’s trees and parks. Cypress releases
an enormous amount of anemophilous pollen and it has been
recognized to be responsible for a large part of total annual
amount of most allergenic tree pollen in several Mediterranean
areas. In the city of Cordoba, southern Spain, Cupressaceae
pollen represents at least 30% of the total pollen count during
the winter season, whereas in Italy and Albania it reaches 20-
40% of annual pollen rain [6]. Our results are comparable to
Mediterranean pollen data.

Platanus pollen appears to be one of the most common taxon in
the air of Tbilisi during March. This is a very common and wide-
spread urban tree; airborne pollen concentrations and therefore
the severity of the allergy symptoms depend on the abundance
of these trees as ornamentals [4]. Much less Platanus pollen was
recorded in Kutaisi; this genus accounted only 0.73% of total
pollen and peak value was 47.2 grains/m?>.
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Significant pollen contributor for Tbilisi was Ulmus, which was
widely planted as an ornamental in urban settings, with peak
of pollination period at the end of February. The elm family
contributed little pollen to the air in Kutaisi (less than 1% of the
total pollen recorded). The importance of Ulmaceae pollen in
asthma, allergic rhinitis and other allergy conditions has been
demonstrated by numerous studies from around the world [6].

Alnus pollen produced by alder trees is a very strong allergen, similar
to that produced by hazel. Clinical symptoms can appeared at the
pollen concentration as low as 50 grains in m? per 24 h. In Kutaisi the
peak value (678.9 grains/m?) for Alnus pollen was fixed at February.

The concentration of grass and weeds pollen was expected to
provoke hay fever in summer time. The long Gramineae pol-
lination season in Georgia (Tbilisi — 157 days and Kutaisi — 129
days) could be interpreted as in all European countries. One of
the causes of this phenomenon could be the fact that grass pollen,
which can be identified only at the family level, is originated from
many species of wildgrasses, with different, overlapping flowering
time, lasting for several months [12].

Ambrosia artemisiifolia L. (common or short ragweed) has been
considered to be an invasive and alien plant by the European and
Mediterranean Plant Protection Organization since 2004. It is an
important weed in agriculture and source of highly allergenic pol-
len. The plant has now become naturalized in Europe and frequently
forms part of the flora. The prevalence of sensitization to Ambrosia
pollen allergens is increasing in Europe and reflects the expansion
of Ambrosia populations [13]. The Ambrosia pollen count is higher
and pollination season is longer in Tbilisi, eastern part of Georgia,
where according to the local data this invasive plant widely spread.
The same result was obtained for other weed — Artemisia, which is
also typical for eastern Georgia’s flora, especially Tbilisi area.

The differences (beginning of season, peak day, length of season,
quantity of grains in m?® per 24 h) noted in pollen count between
two major cities of Georgia may be due to a different composi-
tion of local flora and the influence of weather. Future research in
order to end up with comprehensive description of peculiarities
of pollen distribution in different regions of Georgia as well as
weather influence on pollen release should be done.
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Conclusion. The study of the plant aeroallergens behavior reveals
the aerobiological differences that exist between two studied cit-
ies: Plant aeroallergen concentration in the atmosphere of Tbilisi
(capital of Georgia, eastern part of the country) was reported to be
highest for Cupressaceae, Platanus, Ulmus and Artemisia; Pollen
concentration in the atmosphere of Kutaisi (legislative capital,
western part of country) was reported to be the highest for Cupres-
saceae and Alnus; The differences in the time of the beginning of
pollination were notable and start about 10-15 days earlier in the
western part of the country (Kutaisi site); The differences in the
pollen count of particular taxa were also significant, particularly,
much higher in Kutaisi for Corylus, Alnus and Cupressaceae and
significantly higher in Tbilisi for Platanus and Pinus.
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SUMMARY

PLANT AEROALLERGENS INTWO MAJOR CITIES OF
GEORGIA - TBILISI AND KUTAISI

!Abramidze T., 'Gotua M., 2Chikhelidze N., 'Cheishvili T.,
!Gamkrelidze A.

!Center for Allergy and Immunology Research, Thilisi; *Institute
of Botany, Ilia State University, Thilisi, Georgia

Pollen allergy is caused by a hypersensitivity reaction mainly of
the respiratory tract and eye conjunctivae to pollen grains. The
number of people allergic to plant aeroallergens has substantially
increased in big cities and industrial areas. The monitoring of
aerobiological parameters is of paramount importance for the
characterization of allergenic risks. The aims of presented study
were as follows: to profile the plant aeroallergens in two major
cities of Georgia, to compare the character of pollination curves,
to determine the dates of beginning of pollen seasons and their
duration in particular cities. Two Burkard 7-day samplers were
located in cities: Tbilisi, with climate transitional from humid
subtropical to relatively mild continental and Kutaisi, with humid
subtropical with a well-defined on-shore/monsoonal flow. Pollen
counts were expressed as a daily mean value in number of pollen
grains/spores per m® of air. Data was obtained in 2016 year. The
main tree pollen types for both centers were: Alnus (Alder), Betula
(Birch), Carpinus (Hornbeam), Castanae (Chestnut), Corylus
(Hazel), Cupressaceae (Cypress), Fagus (Beech), Fraxinus (Ash),
Juglans (Walnut), Morus (Mulberry), Pinus (Pine), Platanus
(Plane Tree), Quercus (Oak), Salix (Willow), Tilia (Lime), and
Ulmus (Elm Tree). Comparison analysis had shown that the
pollination season of the most trees began earlier in Kutaisi. As
an example, the beginning of pollination was about 10-15 days
earlier for Corylus and Alnus. The difference in pollen count of
particular taxa was observed as well. It was much higher in Kutaisi
for Corylus, Alnus and Cupressaceae and significantly higher in
Thilisi for Platanus and Pinus. Main grass pollen was Gramineae
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(Grasses): the pollination started a little bit earlier in Kutaisi, but
the pollen count was generally higher in Tbilisi. The features of
pollen seasonal distribution and amount were revealed also for the
weeds (mainly Ambrosia (Ragweed) and Artemiasia (Mugwort)).

The differences noted in pollen count between two major cities
of Georgia may be due to a different composition of local flora
and the influence of weather.

Keywords: plant aeroallergens, pollen season.
PE3IOME

PACTUTEJIBHBIE ADPOAJIJIEPT'EHBI B /IBYX OCHOB-
HbIX 'OPOJAX I'PY3UHU - TBUJIMCU U KYTAUCHU

'A6pamuaze T.I., 'Torya M.A., 2Huxeauaze H.3.,
"Yepmsuan T.I., 'Tamkpeanaze A.I.

HJenmp uccnedosanuti ariepeuu u ummynonroauu, Tounucu;
’T'ocyoapcmeennviil ynusepcumem v, Huemuniym 60omanuxu,
Tounucu, I py3us

Anseprus K IbUIblie PAaCTEHUH BbI3BaHAa B OCHOBHOM peakiuei
TUIIEPUYBCTBUTEIBHOCTH PECIIMPATOPHOIO TPaKTa U KOHBIOH-
KTHBBI I71a3a K IBUIBLEBBIM 3epHaM. KonnuecTBo mronei, anep-
TMYHBIX K PACTUTENIBHBIM a3pOalJIepreHaM, HEYKJIOHHO pacTeT
B OOJBLIMX TOpPOZiaX M MHAYCTPUATIBHBIX 30HaX. MOHUTOPUHT
a’pOOMONIOrHIECKUX apaMeTPOB HEOOXOIUM ISl OIpeeTICHHS
pHUCKOB ajulepruu. B xone ucciienoBanus OCTaBIEHbI CIEAYIO-
LK€ 3a/1a4K: ONPEEICHUE PACTUTEIBHBIX a3POAJUIEPIEHOB B IByX
OCHOBHBIX ropozax I'py3un, cpaBHeHHE XapakTepa MOoJIMHALUHY,
OIpEIEIEHNE HaYasla CE30Ha MbUIbLbI U €10 MPOAOIIKUTENBHOCTD
B HCCIIElyEMbIX TOpOJIax.

Jlpa anmapara (Burkard 7-day sampler) GbL1H JTOKaIM30BaHbI B rOpo-
Jnax: Tounucu ¢ nepexoHbIM KITMMaTOM MKy CyOTpOIIMYECKUM U
yMepeHHo KOHTUHCHTAJIbHBIM U KyTaI/ICI/I C BJIQKHBIM cy6Tpormqe—
CKHM 1 BETPEHHBIM KJIMMATOM. Konuempaum{ TbUIbLIBI BBIpaXKaJlaCb
JHEBHBIM 3HAYCHHEM KOJIMYECTBA NBbUIBIILI B Ky6”quKOM METPE
Bo31yxa. HaGmonennst npoBoxwick B TeueHue 2016 roa.

JIst 060MX IEHTPOB OCHOBHBIMH THUIIAMH MBUIBIIBI IEPCBHCB
sBisunch: Alnus (Onbxa), Betula (bepesa), Carpinus (I'pa0d),
Castanae (Kawran), Corylus (Jlemunna), Cupressaceae (Kuma-
puc), Fagus (byk), Fraxinus (SIcens), Juglans (Opex), Morus
(TytoBoe nepeso), Pinus (Cocna), Platanus (Ilnaran), Quercus
(Hy06), Salix (Uea), Tilia (Jluna) u Ulmus (Bs3). CpaBHUTETb-
HBII aHaJM3 BBIABUII, YTO CE30H MOJUHAIIUK TS OOJBIITHMHCTBA
JiepeBbeB HaunHaeTcs panbiue B Kyraucu. [Ipumepom siBisiercst
Corylus v Alnus, 1BeTeHne KOTOPBIX HaYnHaeTcst Ha 10-15 nHeit
panbiie. HabmogaeTcs Taxoke pa3inyie B KOJTMYECTBE MbUIbIBI.
B Kyrawncu 6oinbiue neutbisl Corylus, Alnus n Cupressaceae, B
Towunucu - Platanus n Pinus. I1buiblia TPaBIHUCTBIX PACTEHUN B
OCHOBHOM TipezictaBiieHa Gramineae (TpaBbl): CE€30H MOJIMHAIMH
HacTymaet pansbiie B Kyraucu, ojHaKo KOJIMYECTBO MbUIBIIBI 00MTb-
re B Tounucu. OcOOEHHOCTH PacPOCTPAHCHUS U KOJTHUECTBA
IBUTBLIBI BBISIBIICHBI TAKKE 7S COPHAKOB - Ambrosia (AMOpo3us)
u Artemiasia (ITonbiHb).

Paznuuus, HabIrOqaeMbIe B MOKA3aTEIsIX MOHUTOPUHTA MBUTBIIBI

B JIByX OCHOBHBIX ropojax I'py3uu, BO3MOXKHO, CBSI3aHbI C OCO-
OEHHOCTSIMU MECTHOM (DIIOPBI U BIMSHUEM HOTOHBIX YCIOBHH.
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COMPARATIVE STUDY OF FIB-4 INDEX AND TRANSIENT ELASTOGRAPHY AMONG PATIENTS
WITH CHRONIC HEPATITIS C VIRUS INFECTION IN GEORGIA

123Dolmazashvili E., ?’Karchava M., ?Abutidze A., "**Sharvadze L., "**Tsertsvadze T.

!Hepatology Clinic “HEPA”, Tbilisi; *Infectious Diseases, AIDs & Clinical Immunology Research Center, Thilisi;
3Iv. Javakhishvili Thilisi State University, Georgia

Hepatitis C virus (HCV) infection is a major global health problem
that affects 130-150 million people worldwide. Chronic hepatitis
C is associated with significant morbidity and mortality, which
results mainly from the progression of liver disease towards cir-
rhosis and hepatocellular carcinoma [18].

Novel drugs known as direct-acting antivirals (DAAs) with or
without pegylated interferon and ribavirin revolutionized HCV
treatment by dramatically increasing sustained virological re-
sponse rates, and providing shortened and simplified regimens
while minimizing treatment-related side effects.

Even in the DAA era, prognosis and management of chronic HCV
infection greatly depend on the degree and progression of liver
fibrosis (LF) [10,12].

Several approaches have been developed for evaluating severity
of LF. Liver biopsy (LB) is traditionally considered as the refer-
ence standard for fibrosis staging [3]. However, this method has
several limitations [2]. Firstly, the sample obtained during the
procedure represents small part of the liver (1/50000) and there-
fore, sampling error can occur [2]; in addition, it has also been
shown that 1/3" of LBs had a difference of at least one stage of
fibrosis when samples taken from the left and right lobes lapara-
scopically [7].Secondly, histological examination is prone to intra
and interobserver variation, which may occur even when widely
validated systems are used to score liver damage [17]. Thirdly,
the procedure requires specially trained personnel and is not ac-
cessible for all clinics. Finally, LB is an invasive procedure with
the risk of different complications: the rate of serious bleeding
requiring blood transfusion is reported to occur in 1.7%, pain
occurs in 87% of cases and persists in 20% beyond the day of the
procedure; inadvertent biopsy of other organs is rare. The risk of
death is estimated to be 0.01-0.1% of cases [17]. Despite these
serious adverse effects, these are uncommon and LB is generally
considered to be a safe procedure when guided by imaging and
performed by experienced hands. However, there is low patient
acceptability for this procedure. Altogether these limitations have
led to the development of non-invasive methods for assessment
of LF. These methods rely on two distinct approaches: a “biologi-
cal” approach based on the quantification of biomarkers in serum
samples and a “physical” approach based on the measurement
of liver stiffness (LS) for which transient elastography (TE) has
been the pioneer technique used [3]. Direct serum biomarkers
(laminin, type IV collagen, collagenases, metalloproteases etc.)
reflect the deposition or removal of extracellular matrix in the
liver, while indirect markers (platelet count, prothrombin index,
ratio of aspartate to alanine aminotransferase (AST/ALT), etc.)
can be measured in routine blood specimens and indicate altera-
tions in hepatic function.

As for the imaging methods: TE, ultrasound-based techniques and
3-D magnetic resonance (MR) elastography are use [1].

Taking into account the importance of accurate diagnosis for clini-
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cal implications, prognosis and treatment decisions, it is critically
important to evaluate degree of fibrosis/cirrhosis by two different
strategies. Therefore, many algorithms were proposed including
TE and serum biomarkers or several serum biomarkers [13; 4] in
patients with viral hepatitis.

The objective of our study was to retrospectively evaluate LF se-
verity among HCV infected patients and analyze the concordance
between two methods: liver stiffness measurement (LSM) using
TE and a simple blood test called FIB-4 index (FIB-4), which
combines standard biochemical values of platelets, AST, ALT
and patient’s age.

Material and methods. We conducted a retrospective study
among 750 patients with chronic HCV mono-infection at Geor-
gian - French Joint Hepatology Clinic “HEPA” from March 2015
to February 2016. The mean age of the study population was 51
years; 595 (79.3%) were male and 155 (20.7%) were female.

We have studied the utility of TE and FIB-4 for LF evaluation.
Clinical data were obtained from the patient’s medical records.

Patients with confirmed HCV infection, valid Fibroscan measure-
ments and biological samples results within one-week time frame
were included in the study. Patients with hepatitis B virus infec-
tion, autoimmune hepatitis, cholestatic liver disease, alcoholic and
nonalcoholic steatohepatitis, hemochromatosis, Wilsons Disease,
those receiving hepatotoxic drugs and patients under the age of 18
were excluded from the study. The study protocol was approved
by the Institutional Review Board of the clinic “HEPA”.

Diagnosis of HCV infection was based on detection of HCV
antibodies (Anti HCV) in serum by Enzyme-Linked Immuno
Sorbent Assay (ELISA) using ORTO HCV 3.0 test and subsequent
HCV RNA test by COBAS TagMan HCV Test v2 (Roche, Basel,
Switzerland) with the quantification limit of 25 Tu/ml.

LF was staged using TE (Fibroscan 502, Echosens, Paris, France),
which measures the velocity of a low frequency (50Hz) elastic
shear wave propagating through the liver. The velocity is directly
related to tissue stiffness. The results are expressed in kilopascals
(kpa) and range from 1.5 to 75 kpa with normal values around 5
kpa. TE was performed according to the manufacturer’s instruc-
tions using M or XL probe on a patient lying supine, with the
right arm elevated to facilitate access to the right liver lobe; XL
probe was used for patients with Body Mass Index >28kg/m?.
Two officially trained operators were responsible for carrying
out the LSM. TE result was regarded as valid, if the following
criteria were fulfilled: (1) at least ten valid shots; (2) a success rate
above 60%; (3) an interquartile range, reflecting the variability of
measurements less than 30% of the median LS value.

LSM <7.0 kpa was considered as fibrosis stage FO-F1 by Metavir,
7.1-8.5 kpa—fibrosis stage F1-F2, 8.6-9.5 kpa— F2, 9.6-12.5 kpa
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—F3, 12.6-14.5 kpa — F3-F4 and LSM >14.5 kpa — fibrosis stage
F4 by Metavir, respectively.

The FIB-4 score was calculated using specific web based algo-
rithm:

Patient’s age X AST (IU/L)/platelet count (expressed as platelets
X10°L) X ALT * (IU/L) [9].

LF was ranked using standard cut-off values [8,9].

Class 1 — FIB-4 index < 1.45, which is interpreted as absence of
significant fibrosis;

Class 2 — FIB-4 index between 1.45 — 3.25 as inconclusive result
and

Class 3 — FIB-4 index > 3.25 as significant fibrosis of F3-F4 by
Metavir, respectively.

Definitions:

Concordance between results of FIB-4 and TE was defined if the
study subjects had FIB-4 index <1.45 and LSM <9.5 kpa (low
grade fibrosis concordant group) or FIB-4 index >3.25 and LSM
>9.5 kpa (high grade fibrosis concordant group).

Discordance between results of FIB-4 and TE was defined if the
study subjects had FIB-4 index <1.45 and LSM >9.5 kpa or FIB-4
index >3.25 and LSM <9.5 kpa.

Additional analyses of prothrombin index, albumin concentration,
presence of splenomegaly on abdominal ultrasound and esopha-
geal varices on upper gastrointestinal endoscopy were performed
among selected patients.

Ultrasound examinations were performed within 1 week of the
LSM; spleen size was assessed by the longitudinal size as this
variable has been demonstrated to correlate with the actual spleen
volume and was considered normal up to 13 centimeters.
Upper gastrointestinal endoscopy was performed within 3-month
timeframe of LSM. The cut-off values of 35 g/L for albumin con-
centration and 80% for prothrombin index were chosen.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Categorical variables are described as number (%). To compare
categorical variables, the chi-square or Fisher’s exact test were
used. These tests were 2-sided. The P values <0.05 was considered
statistically significant. Analysis was performed with SAS version
9.3 software (SAS Institute, Inc., Cary, NC, USA).

Results and their discussion. Transient elastography

Of total 750 patients analyzed, 335 (44.7%) had LSM more than
9.5 kpa. There was no statistically significant difference by gender
regarding the fibrosis score (45.2% vs. 42.6%, p=0.62). Patients
above 40 had significantly higher probability of high grade LF
(48.6% vs. 17.2%, p<0.0001).

FIB-4 test

Of'total 750 patients, 418 (55.7%) had FIB-4 < 1.45, while FIB-4
>3.25 was found in 162 (21.6%) cases. Remaining 170 (22.7%)
patients had inconclusive FIB-4 index (1.45-3.25).

Concordant results obtained by TE and FIB-4 were observed in
534 (71.2%) cases. Among them 372 (49.6%) subjects represented
low grade fibrosis concordant group, while 162 (21.6%) - high
grade fibrosis concordant group (Table 1).

Discordant results (FIB-4 <1.45 and LSM >9.5 kpa) were ob-
served among 46 (6.1%) patients (Table 1). Discrepancy showing
high FIB-4 index (>3.25) and low LSM (< 9.5 kpa) were not
observed in our cohort.

Among those remaining 170 patients representing 22.7% of total
study population with inconclusive FIB-4 score, 43 had low grade
fibrosis (LSM < 9.5 kpa) and 127 had significant fibrosis (LSM
>9.5 kpa) (Table 1).

The FIB-4 < 1.45 and > 3.25 was concordant with TE results in
89% and 100%, respectively. From 418 patients having FIB-4
below 1.45, LSM >9.5 kpa was found in 11% (N=46, mean
LSM=18.2 kpa) (Table 2).

Table 1. Comparison of FIB-4 and LSM scores

FIB-4 INDEX AND LSM TOTAL (750)
<1.45
0,
Concordant <9.5kpa 372 (49.6%)
results >3.25
>9.5 kpa 162 (21.6%)
1.45-3.25
43 (5.7%
Inconclusive <9.5 kpa o)
results 1.45-3.25
127 (16.9%
>9.5 kpa ( )
Discordant <145 o
results >9.5 kpa 46 (6.1%)
Table 2. Comparison of FIB-4 Index and Transient Elastography (Metavir)
FIB-4 Index FO0-F1-F2 F3-F4
< 1.45 (n=418) 89% (n=372) 11% (n=46)
1.45-3.25 (n=170) 25.3% (n=43) 74.7% (n=127)
>3.25 (n=162) 100% (n=162)
Total (n=750) 55.3% (n=415) 44.7 % (n=335)

82



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

Table 3. Distribution of indirect markers of significant fibrosis among discordant and low grade fibrosis concordant groups

Variables High LSM (n=46) Low LSM (n=372) P
Albumin < 35g/L,n (%) 4(8.7) 2 (0.54) 0.0016
Prothrombin Activity < 80%, n (%) 9 (19.6) 3(0.8) 0.0001
Esophageal varices, n (%) 7(15.2) 1(0.27) 0.0001
Splenomegaly, n (%) 24 (52.2) 34 (9.1) 0.0001

Distribution of indirect markers of significant fibrosis among
discordant and low grade fibrosis concordant groups
Additional parameters (prothrombin index, albumin concentra-
tion, presence of splenomegaly on abdominal ultrasound and
esophageal varices on endoscopy) of significant fibrosis were
evaluated and compared between two patient groups in order to
assess the reliability of each test used. Low albumin concentra-
tion (<35 g/l), low prothrombin index (<80%), occurrence of
esophageal varices and splenomegaly were significantly corre-
lated with TE results (P=0.0016, P=0.0001, P=0.0001, P=0.0001
respectively) (Table 3).

Use of reliable tools for estimating LF stage in HCV-infected
patients is essential for clinical evaluation as well as for follow-up
of patients with the risk of developing LF [5].

LB is considered as gold standard for the staging of hepatic
fibrosis; however, it is an invasive procedure with important
limitations [7].

Therefore, several non-invasive tests are developed and widely
used as markers for LF among patients with HCV infection [16]

LSM using Fibroscan is a reliable, painless and accurate non-inva-
sive tool for diagnosing fibrosis stage. TE is the most widely used
and studied validated technique [16]. It can be used for screening
to exclude liver cirrhosis for all patients with HCV infection [16].
It can reduce the need for LBs in the majority of chronic hepati-
tis C patients. Advantages of TE also include a short procedure
time (< 5 minutes), immediate results and the ability to test at
the bedside or in an outpatient clinic [3]. However, applicability
of TE is limited due to obesity, ascites and operator experience
and false positive results can be obtained in case of high grade
inflammation, narrow intercostal spaces, right heart failure, or
other causes of congestive liver and excessive alcohol intake.

The FIB-4 is also a non-invasive method for the evaluation of
LF, based on simple variables such as age, AST, ALT and plate-
let count. Calculations of the results are simple and available
immediately; another advantage of this method is that there are
no additional costs, as the FIB-4 parameters are included in the
standard blood test [11].

We have conducted a retrospective evaluation of FIB-4 and TE
among HCV positive patients undergoing HCV care. To our
knowledge, it was first attempt to compare FIB-4 and TE among
Georgian HCV infected patients.

The FIB-4 index <1.45 showed a negative predictive value of §89%
to exclude severe fibrosis while the FIB-4 of more than 3.25 had
a positive predictive value of 100% to confirm the existence of
significant fibrosis (F3-F4 by Metavir).

Our results show concordance of TE and FIB-4 for fibrosis staging
among 2/3 of HCV infected study population. Among remaining
patients, FIB-4 test showed inability to make correct identification
© GMN

of fibrosis severity. Namely, majority of remaining patients had
inconclusive FIB-4 result, while some patients showed discordant
results of high LSM and low FIB-4 score. It should be taken into
account that around 75% of these patients with inconclusive FIB-4
results have significant fibrosis (F3-F4) by TE.

We still consider LSM to be more precise, as it has been shown
to accurately diagnose patients with advanced LF and is consid-
ered as gold standard for non-invasive assessment of LS which
correlates with LF [16]. In addition, supplemental testing results
among our study patients strengthened reliability of TE results,
showing concordance between TE and prothrombin index, al-
bumin concentration, presence of splenomegaly on abdominal
ultrasound and esophageal varices on endoscopy. We suggest that
low FIB- 4 score in this group of patients was due to the young
age and normal platelet count.

Our results are different from those reported by Zhang X et. al.
Authors compared several non-invasive methods including TE
and FIB-4 and found that they are similarly reliable for diagnosis
of advanced LF. The difference between these two studies could
be due to the characteristics of the study population and infection
with HBV virus. Similar to our results the author also concluded
that combination of these two methods does not significantly
improve the diagnostic accuracy of TE [14].

Our findings were consistent with data from Kwok R et al. [6].
This study showed comparison of TE with FIB-4, as well as with
other non-invasive tests such as Aspartate/Platelet Ratio Index
(APRI), Aspartate/Alanine aminotransferase Ratio (AAR), Age/
Platelet Index (API) and Fibrosis Index (FI).

Authors showed superiority of TE for every stage of fibrosis
when compared with FIB-4, APRI, API, AAR and FI in patients
with chronic hepatitis B virus infection. In terms of diagnostic
accuracy TE was followed by FIB-4 and APRI.

Study by Zykus R et al. [15] comparing TE with serum based
markers such as FIB-4 and APRI showed that TE has the best
specificity and sensitivity to predict the histological stage of
fibrosis especially in higher stages. Authors suggested that add-
ing FIB-4 test to TE improves diagnostic accuracy for predicting
F>2and F>1.

Our study demonstrates importance of using FIB-4 index as
screening test for LF evaluation among resource limited settings,
where TE is not available. As FIB-4 test is easily available, inex-
pensive, and reproducible, it could rapidly replace expensive and/
or invasive methods to assess LF in some scenarios. However, our
results stress the importance of adding TE to FIB-4 as confirma-
tory test in order to improve diagnostic accuracy. Nevertheless,
unlike study results reported by Zykus R et al, our data suggest
that diagnostic accuracy of TE is not improved by adding FIB-4.

Our study is subject to some limitations. First, considering the
nature of retrospective study, the patients’ clinical conditions
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may be underestimated and certain social-demographic status
was not routinely recorded. Secondly, more non-invasive indices/
scores should be included to test which formula can improve the
diagnostic value of TE. And finally, the main limitation of our
study was the absence of LB data, which remains gold standard
for fibrosis evaluation. However, TE still is considered as reliable
replacement of LB for LF evaluation [1].

Conclusion. Our findings showed a good correlation between TE
and FIB-4 for assessment of the severity of LF. However, our study
demonstrated superiority of TE. LSM correlated better with indirect
markers of significant fibrosis. Despite relatively good accuracy, a
significant number of patients could not be assessed by FIB-4 test due
to inconclusive results; Nevertheless, FIB-4 test is feasible for routine
use in resource limited settings and can be included in diagnostic
algorithms of large-scale public health programs.
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SUMMARY

COMPARATIVE STUDY OF FIB-4 INDEX AND TRAN-
SIENT ELASTOGRAPHY AMONG PATIENTS WITH
CHRONIC HEPATITIS C VIRUS INFECTION IN
GEORGIA

123Dolmazashvili E., ?’Karchava M., ?Abutidze A.,
123Sharvadze L., "**Tsertsvadze T.

!Hepatology Clinic “HEPA”, Thilisi, *Infectious Diseases, AIDs &
Clinical Immunology Research Center, Thilisi; °Iv. Javakhishvili
Thilisi State University, Georgia

Liver biopsy remains the reference standard for fibrosis staging.
However, it has several limitations, which have led to the devel-
opment of non-invasive methods.

We evaluated liver fibrosis severity among HCV infected patients
by comparing transient elastography (TE) and FIB-4 index.

Retrospective study was conducted. Clinical data for 750 patients
were obtained. The mean age of the study population was 51 years;
595 (79.3%) were male and 155 (20.7%) were female.

TE and tests on biological samples were performed within one-
week timeframe. Additional analyses of prothrombin index,
albumin concentration, splenomegaly on abdominal ultrasound
and esophageal varices on upper gastrointestinal endoscopy were
performed among selected patients.

Comparable results were observed among 534 patients (71.2%).
FIB-4<1.45 had a negative predictive value of 89% to exclude
significant fibrosis and FIB-4>3.25 had a positive predictive
value of 100 % to confirm the existence of significant fibrosis.



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

Inconclusive FIB-4 score was obtained in 170 (22.7%) patients.
Of them 127 (74.7%) had significant fibrosis (F3-F4) by TE.

Discordant results (FIB-4 <1.45 and Liver Stiffness Measurement
(LSM) >9.5 kpa) were observed in 46 (6.1%) of patients. Low
prothrombin index, low albumin concentration, splenomegaly
and esophageal varices were significantly (p<0.001) correlated
with TE results. Discrepancy showing high FIB-4 score and low
LSM was not observed in our cohort.

There was a good correlation between TE and FIB-4 score. FIB-4
could rapidly replace expensive methods to assess liver fibrosis
severity in some scenarios. However, our study demonstrated
superiority of TE. LSM correlated better with indirect markers
of significant fibrosis.

Keywords: hepatitis C, Liver fibrosis, Non-invasive diagnosis,
Fibroscan.

PE3IOME

CPABHUTEJIBHOE U3YYEHUE FIB-4 UHIAEKCA U
JIACTOI'PA®UU ITIEYEHU Y TAIUMEHTOB C XPOHU-
YECKUM I'EITIATUTOM C B I'PY3UU

123 Noamazamsuian J.P., *KapuaBa M.K., ?A6yruaze A.T.,
L23[MapBanze JL.I., “>*Ilepusanze T.H.

Tenamonoauueckas kaunuka “I'ETIA”, Tounucu,; *Hayuno-npax-
muueckuil yeump ungexyuonnvix sabonesanuti, CIIH/ [a u knunu-
yeckot ummynonoauu, Tounucu,; 3Tounucckuti 20cydapcmeenblil
yuusepcumem um. M. [ocasaxuweunu, I pysus

Buoricust meyeHn ocTaeTcst 3TaIOHHBIM CTaHdapTOM U1l OLUEHKH
craauu Gpuodposa. Tem He MeHee, METOI KIMEET PsiJ Or paHUYCHHUIA,
KOTOPBIC IIPUBEIIN K PAa3BUTHIO HEMHBA3UBHBIX METOLOB. HpOBe-
JIeHa OLIeHKa CTaiuK (prdpo3a NeueHu ¢ HOMOLIIBIO macTorpadun
u FIB-4 unnexkca.

W3yuensl knuHUYecKue AaHHbIEe 750 manueHToB, u3 HUX 595
(79,3%) myxuun u 155 (20,7%) >KeHUIUH, CPeIHUNA BO3pacT
00C/IeI0BAHHBIX MAIIMEHTOB COCTaBMII 51 roj.

B TeueHue onHON HEmEIHM MPOBOAWIKCH dIacTorpadus IeIYCHH
U J1abopaTopHbIC UCCIENOBAHMS, @ TAK)KE JOIOIHUTEIIbHBIC
aHaJIN3bl IPOTPOMOMHOBOTO MHJEKCA, abOymuHa, ¥Y3U Opromi-
HOﬁ IMOJIOCTH U 3HAOCKOIIMS Ha BBIIBJICHUC CIUICHOMECraluu U
BapHKO3a BEH ITHIIECBOAA.

ConocraBuMbIe pe3yabTarsl Habmonamuch y 534 (71,2%) natmen-
ToB. [IpH HCKITIOYeHNH BBIpaKeHHOTO (hHOPO3a IIEUCHH, PE3yJIBTaT
FIB-4 <1,45 nmen 89% oTpuiatenbHyo NPOrHOCTUUECKYO [IEH-
HOCTb, a IIpH NOATBEep)kaeHUN pesynbsTrara FIB-4 >3,25 - 100%
HOJIOKUTENNBHYIO IPOTHOCTUYECKYIO LIEHHOCTD.

Heonpenenennsiit FIB-4 BoisiBnen y 170 (22,7%) nauueHTos.
U3 vux 127 (74,7%) umenu BoipaxeHusid pubdpos (F3-F4),
BBISIBJICHHBIN MPH MOMOINHK 3jactorpaduu. JJuckopmaaHTHbIe
pesynsratel (FIB-4 <1,45 u LSM> 9,5 kna) nabmtonanuce y
46 (6,1%) nauuenrto. ['umonporpoMOHHEMHUsI, THIIOATLOY-
MHUHEMHsI, CINICHOMErajusi U BapUKO3HOE pacIIMpEeHHE BEH
nuinesona foctoBepHo (p<0,001) xoppennpoBaiy ¢ pe3ynbra-
Tamu snactorpaduu. JuckopJanTHbIE PEe3yJIbTaThl C BHICOKUM
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unaexcoMm FIB-4 u nHuzkum LSM B uccnenyemoii koropre He
HAOJIIOJAJTUCh.

Pe3ynbraTel NpOBEICHHOTO HCCIICIOBAHMS TIO3BOJISIOT 3aKIIIO-
yuTh, yT0 FIB-4 HHAEKC 3HAYUTENBHO KOPpEIUpyeT ¢ 3IacTo-
rpadueii neuenu. B HekoTopsix ciydasx FIB-4 moxer ObicTpo
3aMEHUTH JOPOTOCTOSIIME METO/IBI JJIs OLICHKHU (rOpO3a MEeUCHH.
Tewm He MeHee, JaHHOE UCCIIeIOBAHUE [T0KA3aJI0, YTO IPEUMYILie-
CTBCHHBIM OLICHOYHBIM METOAOM SABJIACTCA SHaCTOFpa(.JpI/Iﬂ rneye-
HH, KOTOpasi 3HAYMMO KOPPEIHPYET C KOCBEHHBIMH MapKepamu
3HAYUTEIBHOTO (HHOpO3a.
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COMBINED ANTIVIRAL TREATMENT OF HEPATITIS C VIRUS INFECTION
WITH PEGYLATED INTERFERON (PEG-IFN) a-2A (PEGFERON)
AND RIBAVIRIN (COPEGUS) IN INMATES

Vashakidze E., Imnadze T.

Thilisi State Medical University, Department of Infectious Diseases;
Ministry of Corrections and Probation, Department of Prison Health Services, Georgia

Hepatitis C virus (HCV) is the most common parenteral viral
infection persisting in approximately 3% of the world popula-
tion. According to the World Health Organization (WHO), ap-
proximately170-300 million individuals worldwide are infected
with HCV. A full recovery was fixed in 15-20% of patients with
acute course of hepatitis C. In 80-85% of cases infectious process
appeared to proceed to chronic, therefore, chronic hepatitis is con-
sidered as a major form of HCV infection. Nowadays, hepatitis C
virus has become the most common cause of liver cirrhosis - 40%,
hepatocellular carcinoma - 60% and liver transplantation - 30%,
worldwide [1-3]. In Georgia, where the rate of HCV infection
among the population is higher in comparison with the popula-
tion of Eastern European countries (>10%), ways of virus spread
are not sufficiently blocked; C hepatitis is considered as one of
the most pressing problem of healthcare system. The issue is
particularly relevant to the prisoners. In comparison with general
population data a number of infectious diseases including HIV,
B and C hepatitis, as well as tuberculosis are more common in
prisoners. High prevalence rates of HCV infection was caused
by behavior of the prisoners and socio-economic problems, as
well as high spread rate of mentioned diseases among prison
population [4,5]. Hepatitis C is the most common infectious
disease in penal institutions (correction facilities). Prevalence of
HCYV is 3-4 times higher in prison populations than in the general
population in different countries. According to the meta-analysis
a direct correlation between HCV- infection and injection-drug
using in male inmates has been detected [6,7]. Since 2014, due
to the problem urgency, Georgia has started the hepatitis C pro-
gram for prevention, testing and treatment of Hepatitis C in the

prison system, implying detection of HCV rate in prisoners, their
complete clinical laboratory and instrumental examinations, and
application of modern antiviral therapy to prevent disease spread.

The aim of the study was to assess the clinical effectiveness of
combined antiviral therapy with pegylated interferon (Pegferon)
and Ribavirin (Copegus)) in prisoners with Hepatitis C virus.

Material and methods. The obtained data were analyzed ac-
cording to patient’s sex, age, HCV genotype and hepatic injury
— degree of fibrosis (scarring). In total, 210 patients with chronic
C hepatitis have been observed. Patients involvement criteria:
adult age (>18 years), the patients of both sexes with antiHCV in
blood detected by ELISA-3 test and diagnosis of active hepatitis
C confirmed searching for HCV RNA by PCR test. Exclusion
criteria: infection with other hepatotropic virus - HDV, HBV,
HIV, severe concomitant diseases, pregnancy as well as cirrhosis
in its advanced stage.

The patients were divided into 3 groups according to HCV
genotype:

Group I: - 70 patients infected with genotype 1a/1b;

Group II: - 70 patients infected with genotype 2a/2b;

Group III: - 70 patients infected with genotype 3a.

Each group was divided into 2 subgroups:
a) Patients with low degree of fibrosis (F -F,);
b) Patients with high degree of fibrosis (F,-F,).

Table. reflects initial biochemical evidence for study group

T genotype
Biochemical average arithemtical H. genotype . I gen.otype .
. . average arithemtical evidence average arithemtical P value
evidence evidence standard . . .
Lo standard deviation evidence standard deviation
deviation
ALT 62,96+53.92 68.77+56.61 60.94+52.66
AST 77.57+£53.64 81.80+50.85 78.87+53.64
GGT 108.59+77.16 115.544+74.39 102.33+73.26
T.BIL 20.78+6.221 21.46+5.96 21.0745.18 <0.001
Albumini 40.33+10.49 41.09+11.32 40.87+9.65
Pt 67.86+7.94 68.57+8.52 64.414+5.71
Fe 143.47+77.37 138.83+75.38 166.94+75.52
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We used the ANOVA test for the analysis of received data. We
considered a P value of <0.001 statistically significant.

Results and their discussion. All the patients underwent com-
bined antiviral therapy with Pegylated Interferon (PEG-IFN) a
-2a,180 mcg/week and Ribavirin 100 mg/day if weight <75 kg
and 1200 mg if body weight >75 kg. Treatment duration is 24
weeks in patients with genotypes 2-3 and 48 weeks in patients
with genotype 1a/1b, respectively.

During treatment, the side effects were being monitored, so that
conventionally they were divided as follows: detailed analysis
of patient’s history and detection of risk-factors for antiviral
chemotherapy side effects incidentally; outline individual treat-
ment plan for effective and successful management of side effects
and involvement of the specialists of other fields, if necessary;
introduction of therapy side effects to the patient and their man-
agement; patient monitoring and management of side effects.

General adverse/side effects - asthenia, fatigue, fatigue, weakness,
headache. Flu-like symptoms - chills, fever, dizziness, sweating,
arthralgia, myalgia. Respiratory and cardiovascular symptoms -
cough, dyspnea, chest tightness, shortbreathing. Gastrointestinal
symptoms -anorexia, diarrhea, nausea, vomiting, taste changes,
burning tongue and weight loss. Neuro - psychiatric symptoms
- anxiety, headache, lack of concentration, weakness, insomnia,
depression, fear.

Dermatologic symptoms - alopecia, itching, local, injection site
reaction, rash, dry skin. Hematological changes - hemoglobin
concentration, leukopenia, neotropenia, thrombocytopenia.

In case of most common flu-like symptoms (pain of different
localization) — localization, rate and intensity of pain have been
detected (other etiologies were excluded).

One of the most common symptoms was weakness — revealed at
some stages of treatment in 100% of cases; worsened treatment
process; difficult to manage; no relieve pain at rest; capable and
well on exercise. The other causes of weakness such as anemia,
depression, thyroid dysfunction, increased blood sugar were
excluded.

Mental changes, associated with HCV therapy, like depression
and/or other mental disorders were common in patients with
intravenous drug abuse.

The most severe mental side effect of suicide attempt was ob-
served in 1 patient where the treatment was stopped.

Hematological side effects (anemia, leukopenia, neotropenia,
thrombocytopenia) were revealed in 3 cases - group 1 (4.3%), 4
cases — group II (5.7%) and group III (4.3%), respectively. As-
sessment of the severity of hematologic side effects, reduction
of Interferon and Ribavirin doses and further monitoring is of
great importance.

Management of hematologic disorders performed using Recormon
(epoetin beta produced by genetic engineering, recombinant hu-
man natural erythropoietin); and Neupogen (filgrastim-granulo-
cyte colony-stimulating factor); TSH, ALT, glucose monitoring
and management was conducted (once a month before and after
treatment and then every 12 weeks during the treatment, consulta-
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tion of endocrinologist if recommended); Depression Screening
- basically and routinely at every visit - antidepressant therapy
and consultation of psychiatrist.

Clinical laboratory examinations were conducted: at a minimum
of weeks 4 after initiation of treatment - RVR —rapid virological
response, at 12 weeks - EVR — early virological response, at 24
weeks with genotypes 2-3 and 48 weeks with genotype la/lb
- EOT - end of treatment, respectively.

In 24 weeks after the end of treatment - the patients achieving
sustained virologic response (SVR) can be discharged as cured.

In the group I (1a /1b—F ~F,) due to severe side effects treatment
was stopped in 3 cases at up to 12 weeks.

Among them in 2 cases hemorrhagic complications (thrombocyto-
penia, leukopenia) were developed, in 1 case — sharp deterioration
in psychological status.

In 10 cases — conducting a full course of treatment became
possible through the management of adverse effects: 1) anemia
— with Recormon (epoetin beta produced by genetic engineer-
ing, recombinant human natural erythropoietin); 2) leukopenia
- Neupogen (filgrastim-granulocyte colony-stimulating factor);
3) thrombocytopenia—Eltrombopag (Revolade), respectively.

Group II (2a /2b-F ~F,) —in 2 cases (activation of concomitant
tuberculosis).

Group III (3a-F,-F,) —in 2 cases - 1 (thrombocytopenia); 1
(caused by major depression).

Group I - subgroups I and II (1a/1b  F-F, F,-F,) RVR - rapid
virological response was negative in 100 %.

Biochemical data in the subgroups I and II (group I) were reduced
in comparison with the previous data, excluding GGT, albumin,
glucose and TSH, which vary considerably compared to the norm.

In the subgroups I'and II of group I (1a/lb F-F, F,-F,) EVR -
early virological response - was negative in 69 (99.0%) patients; in
1 case (1 patient 1.0%) (F,-F,) —virus was detected in blood using
PCR method and consequently, the treatment was stopped (3 cases
— treatment was stopped due to experienced severe adverse effects).

At this stage of treatment in the patients EVR biochemical data
was improved in comparison with the date obtained on the 4th
week, with exception of albumin andGGT.

In the subgroups I and Il of group I (1a/1b F -F, F,-F,) EOT-end
of treatment response — negative in 66 patients — 94%.

To theend ofthe treatment the biochemical data wereimproved
more compared to the data obtained on the 12" weekexclu-
dingGGT.

In the subgroups I and II of group I (1a/lb F1-F2  F3-F4)
SVR - sustained virologic response was in 64 patients (91%), in
2 cases (3%) — (F3-F4), the virus can be detected by PCR-test in
6 months after treatment.

Consequently, 64 of 70 patients in the group I were treated suc-
cessfully (91%) - sustained virologic response; 4 patients (6%)
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were excluded from the study on the 12th week; in 2 of the cases
relapse had occurred.

In the subgroups I - I of Group II (2a/2b F -F,
-rapid virological response was negative in 100%.

F,-F,), RVR

Biochemical data in the patients of subgroups I and II (group II)
were reduced in comparison with the previous data excluding
GGT and TSH, which vary considerably compared to the norm.

In the subgroups I and II of group II (2a/2b F-F, F,-F))
EVR_early virological response - was negative in 69 patients
(99%); in 1 case (1 patient 1.0%) (F,-F,) — virus was detected in
blood by PCR-test and consequently, the treatment was stopped.
In 3 cases — treatment was stopped due to experienced severe
adverse effects.

At this stage of treatment in the patients EVR biochemical data
were improved in comparison with the date obtained on the 4th
week, with exception of GGT.

In the subgroups I - IT of the Group II (2a/2b F -F, F.-F,), EOT-
end of treatment response was in patients 67 (96%).

To the end of the treatment the biochemical data were improved
more compared to the data obtained on the 12 week.

In the subgroups I - II of the Group II (2a/2b F-F, F.-F,),SVR
- sustained virologic response was in 64 (91%) patients and in 3
cases (4%) — (F,-F ), the virus can be detected by PCR-test in 6
months after treatment.

Consequently, 64 of 70 patients in the group II were treated suc-
cessfully (91%) - sustained virologic response; 3 (4%) patients
were excluded from the study on the 12th week; though, in 3 of
the cases relapse developed.

In the subgroups I - II of the GroupllI (3a F -F, and F,-F,), RVR
- rapid virological response was negative in 100%.

Biochemical data in the patients of the subgroups I — II (Group
IIT) were reduced in comparison with the previous ones, exclud-
ing GGT, albumin and TSH, which vary considerably compared
to the norm.

In the subgroups I - II of the GroupllI (3a F -F, and F,-F ), EVR
early virological response - was negative in 66 (94%) patients;
in 2 (3%) cases the virus was detected in blood by PCR-test and
consequently, the treatment was stopped. In 2 (3%) cases — treat-
ment was stopped due to experienced severe adverse effects.

At this stage of treatment EVR biochemical data were improved
in comparison with the date obtained on the 4th week, with
exception of GGT.

In the subgroups I - IT of the Group III (3a F,-F, and F.-F,), EOT-
end of treatment response was negative in 66 (94%) patients.

To the end of treatment the biochemical data were improved more
compared to the data obtained on the 12" week excluding GGT.

In subgroups I - IT of the Group I1I (3a F1-F2 and F3-F4), SVR —
sustained virologic response was in 65 (93%) patients.
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In 1 patient (F,) the virus was detected by PCR-test in 6 months
after the end of treatment treatment.

Consequently, 65 of 70 patients in the group III were treated suc-
cessfully (93%) - sustained virologic response; 4 (6%) patients
were excluded on the 12th week; in 1 of the cases relapse had
occurred.

Thus, in patients with genotype I (1a/lb F-F, F,-F,) RVR —
rapid virological response was negative in 100%, EVR — early
virological response was negative in 99%, EOT —end of treatment
results was negative in 94% while SVR- sustained virologic
response was achieved in 91%.

In patients infected with HCV genotype II (2a/2b F-F, F,-F))
RVR - rapid virological response was negative in 100%, EVR
— early virological response was negative in 99%, EOT — end
of treatment results was negative in 96% while SVR- sustained
virologic response was achieved in 91%.

In patients infected with HCV genotype 11l (3a F1-F2 da F3-
F4) RVR - rapid virological response was negative in 100%,
EVR —early virological response was negative in 94%, EOT —end
of treatment results was negative in 94% while SVR- sustained
virologic response was achieved in 93%.

Consequently, among the patients infected with HCV genotype
1 - successful recovery was achieved in 64, with genotypes I1- 64,
and in patients with genotype III — 65, respectively.

It should be noted that, HCV infection is widespread in penal
institutions but the Hepatitis C prevention, care, and treatment pro-
gram is not applied in many countries. According to our observa-
tions the final results of antiviral therapy, side effects occurred
during treatment and their management, do not differ significantly
from the effects achieved using antiviral therapy in other popula-
tions. Despite the differences in psychological conditions, which
is common for this type of institutions, the program is having
beneficial effects and the obtained results justify expedience of
continuation as it will not only improve quality of life in prisoners
but also reduce medical costs related to disease progression and
prevent further dissemination of hepatitis C as inside of penal
institutions/prisons as well as throughout the country.
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SUMMARY

COMBINED ANTIVIRALTREATMENT OF HEPATITIS C
VIRUS INFECTION WITH PEGYLATED INTERFERON
(PEG-IFN) a-2A (PEGFERON) AND RIBAVIRIN (COPE-
GUS) IN INMATES

Vashakidze E., Imnadze T.

Thilisi State Medical University, Department of Infectious Dis-
eases; Ministry of Corrections and Probation, Department of
Prison Health Services, Georgia

The aim of the study was to assess the impact of combined an-
tiviral therapy in prisoners with HCV. In total, 210 patients with
chronic C hepatitis have been observed. The patients were divided
into 3 groups according to HCV genotype: Group I: - 70 patients
infected with genotype 1a/1b; Group II: - 70 patients infected with
genotype 2a/2b; Group III: - 70 patients infected with genotype
3a. As for the patients with genotype I: RVR — rapid virological
response was negative in 100%; EVR — early virological response
was negative in 99%; EOT — end of treatment results was negative
in 94% and SVR- sustained virologic response was negative in
91%. In patients with genotype II: RVR — rapid virological re-
sponse was negative in 100%, EVR — early virological response
was negative in 99%, EOT — end of treatment results was nega-
tive in 96% and SVR-sustained virologic response was negative
in 91%. In patients with genotype III: RVR — rapid virological
response was negative in 100%, EVR — early virological response
was negative in 94%, EOT —end of treatment results was negative
in 94% and SVR- sustained virologic response was negative in
93%. According to our observations, side effects and their manage-
ment, do not differ significantly from the antiviral therapy in other
populations. Despite the differences in psychological conditions,
which is common for this type of institutions, the program is hav-
ing beneficial effects and the obtained results justify expedience of
continuation as it will not only improve quality of life in prisoners
but also reduce medical costs related to disease progression and
prevent further dissemination of hepatitis C as inside of penal
institutions/prisons as well as throughout the country.

Keywords: HCV, hepatitis C, prisoners.
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KOMBUHUPOBAHHAS AHTUBUPYCHASI TEPAIIUSI
HCV- UHOUTIUPOBAHHBIX 3AK/IIOYEHHBIX ITEI'U-
JUPOBAHHBIM UHTEP®EPOHOM a-2a (IIET'®EPOH)
U PUBABUPUHOM (KOIIEI'YC)

Bamakunze 3.T., Umaanze T.M.
Tounucckuii 20cyoapcmeenHvlil MeOUYUHCKULL YHUugepcumen,
denapmamenm unpexyuonnvix 3abonesanutl, Ipysus;, Munu-

Ccmepcmeo no UCNONHeHUIo Hazakanuil u npobayuu, 1 py3us

Lenbro ncciaenoBaHus IBUIOCH onpezaeneHne 3pPeKTHBHOCTH
KOM6I/IHI/lpOBaHHOFO AHTUBUPYCHOI'O JICYCHUS 3aKJIIOYCHHBIX

© GMN

¢ xponudeckum renarutom C (HCV). Uccnenosano 210 na-
LIMEHTOB, KOTOpbIe B cooTBeTcTBHU ¢ reHotuniom HCV Gbuin
paszesieHsl Ha Tpu Ipynnsl: I rpymnmmy cocraBunu 70 malnueHToBs,
MHGUIUPOBaHHBIX TeHoTunoM la/1b; Il rpymnmy — 70 nanueHTos,
MHOUIMPOBaHHBIX TeHoTHIIOM 2a/2b; I1] rpymimy — 70 mauueHToB,
MHGUIUPOBaHHBIX reHoTUuroM 3a. Cpenu nanueHToB | rpymst
OBICTPBIN BUPYCHBIIT OTBET ObLT oTpHLaTeNIbHBIM B 100% city4acs;
paHHMI BUPYCHBIH OTBET ObUT OTpHULIATEIBHBIM B 99% ciyuaes;
OTBET B KOHIIE JIeYeHHs ObUI OTpULIATeIbHBIM B 94% cityuaes;
CTOWKMIT BUPYCHBIH OTBET ObLT OTpULIATENbHBIM B 91% citydaes.
Cpenn naruentoB Il rpynmbl ObICTphIN BUPYCHBIH OTBET OBLI
orpuuarensHeiM B 100%; paHHuil BUpycHBI OTBET ObLT OTpHU-
narenbHbIM B 99%; OTBET B KOHLIE JICYSHUS ObLJT OTPHULIATEIILHBIM
B 96%; cToMKuil BUPYCHBIII OTBET ObLT OTpULATEIbHBIM B 91%
ciy4aeB. Cpenu natmenToB 111 rpynmnsl ObICTpBIiT BUPYCHBII OT-
BeT Obu1 oTpunatensHbM B 100% ciydaeB; paHHHN BUPYCHBIN
OTBET ObUI OTpULATENIbHBIM B 94%; OTBET B KOHIIEC JICUCHUs
ObL1 oTpuLaTeNnbHbIM B 94%; CTOIKMI BUPYCHBIH OTBET ObLI
oTpuLarenbHbIM B 93% cirydaeB. Jlenaercst BBIBOJ, YTO IeaTUT
C pacnpocTpoHeHHOe MH(EKIHOHHOE 3a00JIeBaHNe CPEan 3a-
KJTI0YeHHBIX. HecMOTps Ha oTIMyaromuecs ICUXOJ0IHYeCKUe
YCIIOBHSA B YUPEKICHUSIX IPUHYIUTEIIBHOTO 3aKIF0UEHHUS, Pe3yIlb-
TaThl aHTHBUPYCHOTO JICYCHHS 3aKITI0UCHHBIX, THOHUIIUPOBAHHBIX
XpoHHYeCcKUM renatutoM C, He OTIMYAIOTCS OT Pe3yNbTaToB
AQHTUBHPYCHOTO JICUCHHUS ITALEHTOB C XPOHUYECKUM IeaTHTOM
C. Ilporpamma yCreIHo IpOBOJUTCS U ITOTy4YEHHbIE PE3yJIbTaThI
CBUJICTEIIBCTBYIOT B IOJIB3Y €€ NMPOIOKCHHUS.

@9boydg

HCV-0bg0300909a0 358030900l 3mddobodgdgano sb-

B03009bge0 33@bognmds 3gaomomgdgmo 0bdgHegm-
mbon 0-2a (3939890™mbo) s Modsgo@obom (3m3gyyLo)

9- 35d530dg, . 03bsdy

ndoeolols Lobgedfogm Ledgooizobm  gbogg@lodgdo,
06939J3090 Lbgyegdsms ©g3sMBo39630; LodoMmggenml
Lol gars@bdgagdolbs s 3Mmdoigools bsdobol@mm,
b53900(3060 ©g35MFSIgbB 0, mdoenolio, s Jsmggenm

YH™Iol Bobsbl Foddmswagbos HCV-0bgoio®gdygmo
353096 gool (35@0dMgdol) sbGogodylgemo  mgdsdools
1B0JHIOM0b ©aEyghs ©> 33O gBIIHBL Mg,

3odm 3z ggmos 210 353096¢0. 353096@ 900 HCV-2960m-
®030L dobgogom oogm bsd  xaggew: I xagxgo — 70
35309600, 06503009090 9bm@odom la/lb; II wama0
— 70 353096®0, 06530009090 g9bmEo 3om 2a/2b; III
X990 — 70 35309600, 065030090 g@o0 29bm@030m 3a.

I x3980L 35309639030 Lf®oxo godmyglymo 3sbygbo
oMy gomno  ogm  100%-9o, sedgymo godylymo  3o-
bgbo  godymegomo ogem 99%-80,3390bsamdol dmaml
9oMymgomo ogm  94%-Fo, Igs®o godyglygmo 3sbgbo
9oMYmBomo oym 91%-Jo.

II' xa990L 35309609030 Li®sgo godyglygmo 3sbygbo
9o@Ymgomo 04 100%-Jo, s@gygeo godglgeo 3sbygbo
95GY5omo 0gm 99%-30,d390bsenmdol dmaml 3sbybo
oMymxzgomo ogm 96%-9o, dgodo godylymo 3sbygbo
9oMYmBomo oym 91%-Jo.
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I xanan0b 3530960 g0d0 LY@sgo godybygmo 3sbgbo
95MgmBocmo oym 100% o, sp@ggeo godglygmo 3sbybo
195G Y Bomo 0gm 94%-3o, 39Hbsgrmdols dmemls 3sbybo
9oymgzomo oye 94%-Fo, Igs®o godglygamo 3sbygbo
oMYmzomo oye 93%-do.

oy gboaos, MM HCV 0bggdios godmmuss o3 geng-

g0 babiygansmbdgangdol ©ofglgdyangdgodo. ho@emyg-
900 5bB0go® Lo d37Mmbognmdols Ladmermm gogagoo,
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339Gbogrmdols g genmdsdo gobgoms®gdygmo 3390000
dmgangbgdo s domo dodmgs doygbgroogow asblibgeggdey-
@0 QLoJmemmaog@o 300mdgdols, @mIagdlisi swaoao
5Jgl o3 Bo3ol ©s{gbgoyegdgddo, 360dgbgarmgbo o6
3o6lbgogogds mogolygmgdsdo dgmego odogg ©oo-
3509500 353096900l I3P@bogrmdols sbGogodmgligano
339Mbs@mdol Fggagooboysb. 3Mmymsds [omds@gdom
d03obsmgmdl; dJowgdygeo Ygogagdo dogmomgdls dobo
358Mdge 9ol 30bobdgfmbogmdsby.

AHAJIN3 I'EHOB OJHOYIVIEPOJHOI'O METABOJIN3MA U KOMIIVIEKCA
SMUAEPMAJIBHOU TU®PEPEHIIMPOBKH ¥ BOJbHBIX UXTHUO30M MPOCTHIM

!®enora A.M., *Pomieriok JI.B., *Cagosanuenxo FO.A., ‘Mepenkosa U.H., STouraps 10.B., 2Boponunos B.M.

! Xapwrosckuii nayuonanshuiil ynugepcumem um. B.H. Kapasuna, kageopa axywepcmea u cunexonoui;
’KV3 «Obnacmnoil KiuHuueckuil KojXCHo-8eHepono2uieckuil oucnancep Nely, Xapwros; *Xaperosckuil nayuonanivbnwlii
MeOuyuHcKull yHusepcumem, kageopa meduyunckotl buonocuu, *KY3 «Xapwvrosckuii 20poockoii poounshviii 0om Noly;
000 «Meouyunckuii yenmp UT'P», Kues, Ykpauna

HxTno3 siBnsiercss Hanbosee pacnpoCcTpaHeHHBIM MOHOTEHHBIM
F€HOJEPMATO30M, KIIMHUUYECKUMU MPOSIBICHUSAMU KOTOPOIO
SIBJIAIOTCS THIIEPKEPATO3 W/WIN Ype3MepHOe IISITyIIeHHE KOKI
pa3IN4HON CTEIIEHU TSKECTU B pe3ylIbTaTe HapyICHNUs [IpoLiec-
coB oporoseHus snuaepmuca [8,10,48]. PacnpocrpaneHHOCTD
nXTHO3a B XapbhKOBCKO# oOmactu cocrasisier 1:2557 [17]. B
HacTosiee BpeMs omucaHo Oonee 30 kauHHYeCKHX (opMm 3a-
OosreBanus, oxHako 80-95% ciydaeB MPUXOTUTCS Ha MXTHO3
ripocroii [10].

Hxtro3 npocroii (Q 80.1.0, OMIM 146700) umeet ayTOCOMHO-
JIOMUHAHTHBIN THUII HACJICIOBAHUS C HEIOJIHOW NMEHETPAHTHO-
CTBIO M 00YCIIOBJIEH MyTallUsIMU B T€HE JITHIEPMAIFHOTO Oelka
¢dunarrpuna (FLG, OMIM 135940) [54]. O6Hapy»xeno 6onee 40
MyTaluii B 3ToM rere, cpenu Hux R501X, 2282del4, 3321delA,
Q2417X, E2422X, cymmapHasl 4acTOTa KOTOPBIX B €BpOIEi-
cKkuX nomnynsuusax cocrasusier 7-10%, B azuarckux — 3,0%
[24,53,54]. OTu MyTanuy BBI3BIBAIOT CHIDKEHUE KOHIICHTPAIUU
Oenka mpoQuIarrpuHa B 3¢pHHCTOM CJIO€ SIHAEPMHECA, MOUTH
IIOJIHOE€ MCYE3HOBEHHE HTOrO CJIOS U MCTOHYEHHE IIUIIOBATOrO
€105, YMEHBIIICHHUE COJICPKaHUs TUIPOCKOIMYHBIX AMUHOKUCIOT
HaTypaJbHOTO yBIaxHstomero ¢akropa (NMF) u nmossimenue
TpaHCANUEepManbHON norepu Boasl [28, 54]. MyTanuu B rese
FLG Taxke MOTYT HOBBIIIATh PUCK PAa3BUTHS aTOIUH, IUIIEBOH
ayyieprud, 3a00IeBaHni KeTyIoUYHO-KHIICYHOTO TpaKTa, paKka
KOXKH, CaXapHOTO HabeTa, HEKOTOPHIX BHPYCHBIX 3a00IeBaHUH
[25,26,31,42,44,46,54,60]. Ha poss TeHa-MOmu(pUKATOPa, YCH-
JIMBAIONIET0 (EHOTHIHYIECKOe IPOsIBIeHNe MyTanui rena FLG
Yy TeTepO3UToT, NPEII0KEH OAUH U3 T€HOB OIHOYIIIEPOJHOIO
Metabommzma MTHFR [17].

I'en MTHFR (OMIM 607093) xonupyeT (epMEHT METHIICHTE-
Tparuapodonarpenykrasy. JepuuT nim cHIKeHNe aKTHBHOCTH
aToro ¢gepmeHTa crnocobcTByeT runoMeruinpoBanuio JTHK,
KOTOpPO€ IMPUBOJUT K HAPYILICHUIO PACXOXKJICHHUS XPOMOCOM U
KJIETOYHOTO [IMKJIa BIUIOTH JI0 THOCIH KIIETOK, a TaKXKe K THIIep-
TOMOIIMCTEMHEMHH, UTO SIBISICTCS (PAaKTOPOM PHCKA Pa3BUTHS
HapyLIEeHUH C IIMPOKUM CIEKTPOM KIMHMYECKUX CHMIITOMOB.
U3 6onee uem 20 onmcaHHBIX BAPHAHTOB OJXHOHYKJICOTHIHBIX
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nonuMophu3mMoB rena MTHFR Hanbomnee U3ydeHHOW SBISETCS
tpamsunus C677T. st aToro nolMMopgHOro BapuaHTa ycra-
HOBJICHA CBSI3b C Pa3BUTUEM TAKOI'O FEHOAEPMATO3a, KaK IIcopuas
[17,57], noka3zaHbl accouualyu ¢ CepIeuHO-COCYIUCTHIMU U HE-
BPOJIOTMYECKIMH 3a00JIEBaHUSIMH, IIPEIPAKOBBIMU U PAKOBBIMH
COCTOSIHUSIMU Pa3iIM4YHbIX opraHos [37,40], akymepckoil marouo-
rueil — HeBbIHANIMBaHUEM OEPEMEHHOCTH U €€ OCJIOKHEHUSIMH,
Tpomboduueit, rectoszom [23,27,40,62].

[ockonbKy B IUTEparype MpeCTaBICHbI JaHHBIE O psie ajuiep-
rudeckux 3a00eBaHuid, B YaCTHOCTH, aTOIIMYECKOM JEePMATHTE
1 9K3eMe, B Pa3BUTHH KOTOPBIX ITOJTUMOP(U3M I'eHOB KaK OJ{HO-
YIJIEPOJHOTO METaboIM3Ma, TaK ¥ KOMIUIEKCA JITHIePMAIIbHOM
T hepeHINPOBKY UTPaeT CYIIECTBEHHYIO poib [33,55], MoxkHO
0XHJaTh COBMECTHOTO IUIEHOTPOIHOTO (P PeKTa yKa3aHHbBIX
TeHOB, a TAK)Ke Pa3BUTHUS U IPYTHX 3a00JIeBaHUMH.

IIpu HekoTOphIX (opMax WXTHO3a MOTYT HAOIIONATHCS THHE-
KOJIOTUYECKHE HapyLISHHsI, B TOM YHCJIe LIepBUKaJIbHAsE UHTpa-
SIUTENUANIbHAS. HEOIUa3us U pak Hiedku Martku [22]. OnHako
B MHPOBOH JINTEpaType HE XBaTaeT CBEICHUI 00 accoluanuu
MyTaiuii B rene FLG ¢ oboumu 3aboneBanusmu [54]. Ananus
accolMaly UXTHO3a U MyTaluil B rene FLG ¢ pakoM IIeHKu
MaTKU CTAHOBUTCSI CJIOXKEH, TaK KaK Pa3BUTHE CKPUHUHTOBBIX
MPOTrpaMM [0 PaKy HMICWKUA MaTKH, 0COOCHHO B cTpaHax EBpo-
I1bI, CYILIECTBEHHO CHU3WJIO JIOJIIO ATOTO BHUJIA PaKa B CTPYKTYpe
OHKOJIOTHYECKOH 3aboneBacMocTu. Tak, B BenmukoOpuranuu 3a
15 et 3a0011€Ba€MOCTB PAKOM IEWKN MAaTKU CHU3HIIACh Ha 42 %,
a B [lIBenuu, IIBeituapun, CnoBenun cHmxkaercs Ha 15-30%
KaxKzble TsTh Jet [13].

CrnoxHasi reHeTU4ecKast PUPoJa ITUX U JPYTUX TSKEJBIX T'H-
HEKOJIOTHUYECKIX 3a00JICBAHUI — YHJIOMETPHO32, MUOMBI MaTKH
1 HOBOOOpPa30BaHUU PEMPONYKTHBHON CHCTEMbI — SIBIISICTCS
OCHOBaHUEM ISl pa3BUTHsI BCECTOPOHHUX HCCIIEOBAHUN STUX
TaTOJIOTHH.

OHpoMmerpuo3 Berpeuaercss y 15-50% >KeHIUH pernporyKTuB-
Horo Bo3pacra [4,12,32]. Kaxxnast U3 CyIIecTBYIOIIUX TEOPHH



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

9HIOMETpHO3a — dMOpHOHAJIbHAS, TPAHCIUIAHTAIMOHHAS,
METarJiacCTudeckKasa u ﬂpyrne, O6'b$[CH5[CT IIPOUCXOKIACHUEC
oTneabHBIX (hopM 3aboneBanus [4]. CormacHO reHETHYECKOM
TCOPHUH, DHAOMETPUO3 SABJIIACTCA MyHbTH(baKTOpHaHbeIM
3a0bo0JIeBaHNEM, B OCHOBE Pa3BUTHsI KOTOPOTO JIEKHUT B3aHMO-
neiictBue (GaKTOpOB CPEbl U Psijia TEHOB, KOTOPBIE TAaKXKe B3a-
UMOJCHCTBYIOT MeX ]y co00ii. K reHHoii ceTn sHIOMeTpHO3a
B HACTOALICE BPEMA OTHOCAT I'€Hbl CUCTEMBI NE€TOKCUKALIUH
kcenobuotukoB — CYPIAIL, CYP2EI, CYP1741, CYP1941,
EPHXI, GSTM1, GSTTI u NAT2, nmmyHHOTrO oTBeTa — [L4,
IL4R, IL6, TGFBI1, TNFA, sunoxpunnsix ¢pyHkunii — ERa,
ERB u PR, MeXKJICTOYHBIX B3aumopeictsuii HLA-DQBI,
HLA-DRBI v npooukorensl TP53, RASK [3].

PacnipoctpaneHHOCTh MHOMBI (HUOPOMBI, PUOPOMUOMBI) MATKH
y JKEHIIMH MOXeT AocTurarb 77%, HauuHas ¢ 40-50 net, yto
00yCIIOBIIEHO MYJIbTH(AKTOPHATIBHON IPHPOION MATONOTHU H
XPOMOCOMHBIMH aHOManusMu [19].

Paxk sHIOMETpHS SIBISIETCS OHOM U3 HauboJee pacpoCcTpaHeH-
HBIX OHKOIIATOJIOTMi OPraHOB MaJIOTo Ta3a y KCHIINH, pa3BHUBa-
erca B Bo3pacte 50-70 net. /Iy 3TOr0 BUJa paka ycTaHOBJICHA
acconpanus ¢ psioM reHos, Hanpumep PTEN, CTNNBI, PIK3CA,
ARID1A [32,47].

PacripocTpaHeHHOCTB U TSHKECTh TEUEHHS yKa3aHHBIX 3a00JIeBa-
HU 00yCIIOBIMBAET aKTyaJIbHOCTh IOUCKA KaHIUAATHBIX TEHOB
IMyTeM aHaJli3a acCOLMAIMK TUX MATOJIOTHH ¢ APYTMMH, JUIs
KOTOPBIX OIPEACICHBI ITCHHBIC CETH. I/ICXO}I?[ N3 BBILICU3JIOXKCH-
HOT0, IeJIBI0 UCCIICIOBaHIs OBLTO OlleHKA 3 deKTa aiebHOro
nonumopdusma reHoB FLG u MTHFR n ux accoupanuii y 60ib-
HBIX [IPOCTHIM UXTHO30M C THHEKOJIOTHYCCKUMHE 3a00JICBAHUSIMH.

Marepuai u metoabl. CO0p U aHAJIN3 KIMHUKO-TEHEAI0ru4e-
CKO¥i MH(GOPMALMH IIPOBOMIINCH METOJIOM €IMHUYHON PerucTpa-
1y ipobania Ha 6aze OKKBJI Nel 1 KO)KHO-BEHEPOJIOTHIESCKHIX
JHCTiaHcepoB XapbKOBCKo# obnmacTu. Jluarsos u ¢popma aepmarosa
YCTAHOBJICHBI Ha OCHOBE aHAJIM3a KIMHUKO-T€HEaJOTH4eCKUX
JAHHBIX M PE3yJbTaToB JIAOOPATOPHBIX UCCIIEAOBAHUI B COOTBET-
ctBur ¢ MKB-10: uxtnos npocroii (Q 80.1.0). IIpoananuzuposana
uHpopMarws 0 38 ceMbsiX, K KOTOPHIM NPHHAUISKAH 18 KSHIINH
1 20 My)XuMH B Bo3pacte oT 26 10 76 5ieT, GONbHBIX MXTHO30M
npocThIM. B kauecTBe mokazaresisi pernpoxyKTHBHOW CIIOCOOHOCTH

OOJIBHBIX UXTHO30M ONpENessUId CpeHee KOJIUYECTBO JeTell B
ceMbe. [IpoBepka 1aHHBIX Ha COOTBETCTBUE 3aKOHY HOPMAJIbHOIO
pacnipenenenus BbinoiaHeHa o meronam Llanupo-Yunka u Konmo-
roposa-CmupHoBa [20]. MccnenoBanue cBsI3U MEXIy IpU3HAKAMU
IPOBOMIIOCH C TOMOLIBIO KOPPETIALIMOHHOT0 aHanu3a 1o [Iupcony
1 Crimpmeny. [IpoBepka CTaTHCTUYECKHX THIIOTE3 00 acCOLHALNN
U3y4YEHHBIX aJljIeNeil U FeHOTHIIOB U OLICHKA PAIOB paclpeie/eHus
IPOBEZICHA C MOMOLIBIO KpuTepust 2 [1].

Pe3yabTaThl W HX 06cykaeHne. AHanu3 reorpauueckoro
pacIpeneseHus 4acToT MyTaHTHBIX ajuiesieil rena FLG U cooT-
BETCTBYIOIIMX T'€HOTUIIOB CPelU HacejeHus crpaH EBpomsl mo
JIMTEpaTypHbIM JaHHBIM II0Ka3aJl, yTo yactoTa ajuieneit RS01X u
2282del4, a Taroke reTepo3urot no reny FLG B 11€10M CHIKaIach
c ceBepa Ha 1or (Tabmnuia 1) B ceBepHOM nomyapuu, ot [llotian-
Jmu 1o Mranuu (tabiuua 1). Craemyer OTMETHTD, YTO B HEKOTOPBIX
CTpaHax UCCJIEA0BAJIMNCH TOJIBKO JABE Bl)lIJ_leyl'IOMﬂHyTbIe MyTaL[I/IH.

VYcraHoBNIEHA CTAaTUCTUYECKH 3HAYMMAasi IPsIMasi CBSI3b 4acTOT
MYTQHTHBIX aJUIeJIell U TeTePO3UTOTHBIX T€HOTHIIOB 110 TEHY
FLG c reorpaduyeckoii mporoit. KoaddunnenTs: koppessinuu
NpeACTaBICHbI B TAOIHUIE 2.

ITo muenwuro J.P. Thyssen ¢ coast. [52,54], pocT 4acToThl MyTaLuii
B rere FLG ot skBaropa 10 CeBepHOro Mojitoca MMEET aJarThB-
HOE 3HAYCHHE, TIOCKOJIbKY OHO ITOBBILIACT IPOHUIIAEMOCTh KOXKU
UL YABTPadHOIETOBOTO U3ITyYEHHSI, YTO MOXKET CLIOCOOCTBOBATD
IMOBBINICHUIO ypOBHS[ BHUTaMHHa DB I1a3sMe€ KpoBH, OCO6CHHO B
CTpaHax C HHSKOﬁ HHTCHCUBHOCTBHIO MHCOJISILIUH.

B cBs131 ¢ TeM, 4TO MyTaluu B reHe (puarrpiuHa o0yCIOBIHBAIOT
pa3BHUTHE MXTHO3a MPOCTOTO, OIMMCAHHOTO KAaK ayTOCOMHO-/0-
MI/IHaHTHbIﬁ aepmaros ¢ HCHOHHOﬁ INEHETPAHTHOCTHIO, MbI
CpaBHMUJIU HOHy‘IeHHbIe HaMH paHEEC JaHHBIC C TaHHbIMH )lpyFI/IX
aBTopoB. 1o pesynsraram Hamx uccienoBanuii [17], menerpant-
HOCTb romMo3urot no myramuu 2282del4 B rene FLG, Takxke, Kak
U aureteposuror rno myrtauusiM R501X u 2282del4, cocraBuia
100%. s rereposuror no mytauuu R501X xapaxrepHa nosiHas
nererpanTHOcTh 100%, a [yt reTepo3uroT o Mytarmu 2282del4 —
HenonHas (84,2%). B uccnenoBaHusIX UpaHICKUX, INOTIAHICKUX 1
aAMEPUKAHCKUX CeMeli eBPOTICHCKOTO MPOMCXOXKICHHS C HXTHO30M,
nposeneHHbIX C.N.A. Palmer ¢ coast. [44] u F.J.D. Smith ¢ coasr.
[51], ycTaHOBIIEHA TaKXKe MOJIHASI IEHETPAHTHOCTh FOMO3UIOT 110

Tabnuya 1. [lokazamenu vacmomul annenei u eenomunos no 2eny FLG cpedu nacenenus cmpan Eeponvi

R501X 2282del4
Yacrora Yacrora Cymma
Crpana I'eorp. mupora 4acToT Herounuk
TeHOTHUIIA ajens TCHOTHUIIA aiens | yyraumit
Aa AA Aa AA A

BemoOpuTanus | 55055 s7009- | 530 | 020 2,86 5,47 0,00 2,73 5,59 [56]
(oTmanust)
Tanus 55041 336 | 0,09 1,77 4,59 0,12 2,41 4,18 [53]
BenoGpurars 54°55° 5,98 0,00 2,99 4,83 0,00 2,41 7,39 [25]
(AHTIIHS)
Vpnanns 53°20° 6,35 0,00 3,17 2,15 0,00 1,08 425 [44]
Tonsma 51°47" 1,96 | 0,00 0,98 441 0,00 221 3,19 [39]
OPT 47°59'=52°31" | 4,13 0,00 2,07 482 0,00 2,41 482 [42]
DOpanmus 48°50° 3,03 0,00 1,52 1,01 0,00 0,51 2,03 [43]
ABCTpHS 47°16' 2,82 | 0,00 141 2,26 0,00 1,13 2,54 [31]
Xopsarns 45°48’ 024 | 0,00 0,12 2,36 0,00 1,18 1,30 [46]
Wranns 41°54’ 0,00 | 0,00 0,00 1,00 0,00 0,50 48 [26]
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Tabnuya 2. Iokazamenu ces3u medicoy napamempamu 2e02papuyecrkori wupomol,
yacmomamu annenetl u 2enomunog no eenam FLG u MTHFR

TMokazarenn Koa¢ppunuent ‘YpoBeHb 3HAYUMOCTH,
KOppeJsilum, 1 p
upora — gyacrora amens 2282del4 0,755 0,012
upora — yactora renotuna N/2282del4 0,733 0,016
Iupora — yactora amnens RS01X 0,770 0,009
[upora — gyacrora renoruna N/R501X 0,770 0,009
IlInpora — cymMa vacTot ajeneit FLG 0,539 0,108
upora — gacrora amiens T -0,648 0,043
[upora — yactora reHoruna CT -0,721 0,019
upora — yactora rerotuna TT -0,345 0,328
Yacrora renoruna N/2282del4 — yacrora renorumna CT -0,903 0,0003
Yacrora renotuna N/2282del4 — yacrora renoruma TT -0,212 0,556
Yacrora amens 2282del4 — yactora regoruna CT -0,926 0,00012
Yacrora amnens 2282del4 — yacrora reHotuna TT -0,288 0,419
Yacrora renorumna N/2282del4 — yactora amtenst T -0,673 0,033
Yacrora aymtens 2282del4 — yacrora amnenst T’ -0,755 0,012
Yacrora renorumna N/R501X — gacrora renorumna CT -0,552 0,098
Yacrora regoruna N/R501X — gacrora renoruna TT 0,067 0,855
Yacrora renoruna N/R501X — gacrora amnenss T -0,224 0,533
Yacrota amienst R501X — gyactora renorumna CT -0,552 0,098
Yacrora amrens R501X — gacrora renorumna TT 0,067 0,855
Yacrora amnens R501X — vactora amutenst T -0,224 0,533
CymMma yactoT MyTaHTHbIX ajuienei FLG — yactora reHotuna CT -0,552 0,098
CyMMa 9acTOT MyTaHTHBIX amieneil FLG — yactora renotuna TT 0,442 0,200
CyMMa 4acTOT MyTaHTHBIX ajuieneil FLG — gactora ajtens T -0,091 0,803

Tabnuya 3. [loxkazamenu yacmomsl anneneil u 2eHomunog no noaumopgromy eapuanmy C677T cena MTHFR

cpeou nacenenus cmpan Eeponut

YacToTa reHoTHIIA YacroTa ajienas
Crpana I'eorp. mmpora cC CT T C T HUcrounnk

BeauxoGputans 55057°—57°09" | 48,72 41,40 9,87 69,43 30,57 [61]
(LloTnanaus)

Jlanns 55°41" 50,28 4142 8,30 70,99 29,01 [38]
BemoGpuranms 54°55° 46,19 42,73 11,07 67,56 32,44 [45]
(AHDHs)

Wpnanams 53°20° 46,41 43,61 9,99 68,21 31,79 [23]
Tonbua 52°20° 49,47 42,76 7,77 70,85 29,15 [49]
®PT 4924 —53°04" | 48,65 40,78 10,57 69,04 30,96 [37]
Opams 48°50" —49°29° | 37,59 52,63 9,77 63,91 36,09 [23]
ABcTpust 48°13 42,98 43,53 13,50 64,74 35,26 [29]
Xopsatus 45°48° 46,05 44,74 9.21 68,42 31,58 [41]
Vramis 41°54° 29,03 54,84 16,13 56,45 43,55 [23]

mytanun 2282del4 B rene FLG n xommayHaoB. [lenerpant-
HOCTbH T€TEpO3UroT mo myrtanuu 2282del4, cornacHo TaHHBIM
JUTEPaTypsl, BappupyeT B mpenenax ot 80% [44] mo 100% [51],
TOTJa KaK MIEHETPaHTOCTh FeTePO3UroT o TpauHzumu R501X B
HAIIIMX UCCIIEI0BAHUSX BBIIIE, YeM B APyTHX U cocTanisieT 100%
[30,44,51]. Takum oOpa3oM, JaHHBIE, NOTYYCHHBIC HAMH IS
BOCTOYHOYKPAHHCKOH MOIMYIISIIIUH, CYIIECTBEHHO HE OTINYAIOTCS
OT 00IIEeBPOIICHCKUX MTOKa3aTeIeH.

HenosHasi IeHETPaHTHOCTD M BapralesibHas IKCIIPECCHBHOCTD Jie-
neuyu 2282del4 B rene FLG MOXeT OBITH 00yCIIOBICHA HATTMIHEM
WIH OTCYTCTBHEM B I'EHOTHIIC OIPEENICHHBIX TeHOB-MOIHU(UKa-
TOPOB, BIHAIOMIMX Ha (DEHOTUITMYECKOE TPOSIBIICHUE MyTAHTHOTO
amtens. Ha pons reHa-monudukaropa Mmytanuii B reHe FLG HamMu
obu1 npemnoxked reH MTHFR. Tenotun CT no momumopgdHOMY
Bapranty C677T npuBOANT K CHI)KEHUIO aKTHBHOCTH METHIICHTE-
TparuapogonarpeyKrassl U runepromorrctennemun [11,29,58].
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I30BITOK TOMOLIMCTEHHA B OPraHH3Me KOPPEKTHPYETCs ITyTEM €ro
MPEBpAILEHHUs B METHOHUH HITH LIUCTEUH, KOTOPBII BXOJUT B COCTaB
0-KEPATHHOB - OCHOBHBIX OEITKOB HOI'TeH, KOXK1 M Bosioc. O4eBHIHO,
TeTePO3UTOTHOCTD [10 ATOMY OJJHOHYKJICOTHIHOMY TTOTUMOPHH3MY
reHa MTHFR sBnsercst OOIMM WM HECTICHU(PUICCKUM Tpeu-
KTOPOM JUTsI MHOTHX JIePMAT030B, 00YCIIOBICHHBIX HAPYIICHUSIMH
KepaTHHHU3ALNH, B TOM YHCJIC UXTHO3A.

AHanu3 pacmpeneneHus 4acToT ajulesied U TeHOTHIIOB MO To-
mumop¢Homy Bapuanty C677T rena MTHFR mokasai, 4To OT
9KBaTOpa Ha CeBep yacTtora ayuiens 7 cHuwkaercs (Tabnuua 3),
1 JEMOHCTPUPYET CTaTUCTHYECKU 3HAYNMYIO OOPaTHYIO CBSI3b C
reorpaduueckoil mupoToii (Tabnuma 2).

YcTaHOBIEHO, UTO B palloHE HKBAaTOpa y MECTHOIO HAaceIeHHs
regotun TT orcyrcTByet, a B cTpaHax Cpeau3eMHOMODPBS U
Bbmmxaero BocToka ero wactora gocturaet 30% [23]. CHikeHue
MHTEHCUBHOCTH YIBTPa(pHOIETOBOTO U3ITyUEHHS 110 IPaJHEHTy
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HIUPOTHI 00yclaBIuBaeT ocnabiuenue GoToaecTpyKIHun (osiaToB
[35]. deiicTBre oTOOpa MPOTHB ajuiess T B 3TUX PETHOHAX TAKKE
ocnabeBaeT BBHUY TOTO, YTO MPUPOAHBIE HCTOYHUKH (HOIATOB
TPAANLMOHHO MPEICTABISIOT [TUILIEBYIO KyJIBTYPy UX HaCeICHHMSI.
Io naHHBIM psiia aBTOPOB, KOPPEKLHsI HapyLIeHHH (OIaTHOrO
oOMeHa, 00yCIIOBJICHHBIX aJUICJIbHBIM ITOJIMMOP(U3MOM TeHa
MTHFR, ¢ moMomIp0 BUTAMHUHOB U (DOJIATOB CYIIECTBEHHO
CHIDKAeT PUCK BPOXICHHBIX IMOPOKOB PA3BUTHUS U PACIICIUHBI
ryObI 1 HeOa, penpoayKTUBHBIX HapyILEeHUH 1 oteps [21,36,59].

Yacrora rereposuror CT no nonumopduomy Bapuanty C677T
reHa MTHFR cHWXaeTcs B TOM e HallPaBJICHUH U IEeMOHCTpPU-
PYET CTaTUCTUYECKU 3HAYUMYIO 0OPaTHYIO CBsI3b C OKa3aTesIMU
reorpaduueckoit mmpotsl (r=-0,721) (tabnuna 2).

HccrenoBanue accouuanuy MeXJIy 4aCTOTaMU I'€T€PO3UTOT
N/2282del4 no reny FLG u CT no reny MTHFR B Esporie no-
Ka3aJIo CYILECTBOBAHUE 3HAYMMON 00paTHOH CBA3M MEXLy 3THMU
nokasareismu (Tabnuna 2). Pacripesenenne 4acToT yka3aHHBIX
TCHOTHUIIOB UMECT HpOTI/lBOHOHO)KHy}O Ll.lPIpOTHy}O 30HAJIBHOCTB.
4acTOTa IeTepO3UroT 1o reny FLG pacTeT B HallpaBICHUH OT
9KBATOpa K HOJI0CY, a o reny MTHFR, Ha000pOT, yMEHBIIIACTCSI.
BeposTHo, Hanmune myTtanuii B reie FLG ycunuBaer neiictBue
orbopa npoTuB rerepo3urot 1no reny MTHFR, NOCKOIbKY Ha-
PYILIAET LIEIOCTHOCTh KOXH, TOBBILIACT €€ MPOHULIAEMOCTh IS
ynerpaduonera u crocodcTByeT GoronecTpykunu (HonaTos.

YcraHOBIICHHAS CBSI3b MO3BOJISICT MPOTHO3UPOBATh PA3BUTHE Y
MAIMEHTOB-TeTePO3HUToT 1o 06oum reHam N/2282deld u CT psina
3a00JICBaHM PA3IMYHBIX CHCTEM OpPraHoB. B cBere coxpaHeHwMs
370pOBbsI HALMK HAaHOOJIbIIIEe BHUMAHUE HPHBIICKAIOT PEIPOIyK-
TUBHBIC HAPYIICHHsI, OHKOJIOTHYECKHE 3a00JIeBaHMs, IEPMATO3bl U
ux accormarmu. [ToaroMy Hamu ObUIT IPOBEICH aHAJIN3 [TOKA3aTeIeH
PenpOIyKIMH Y POOAH/IOB C HXTHO30M U X POJICTBEHHUKOB.

¥ xenimuH (n=18, 47,4%) u my>xunH (n=20, 52,6%) penposyKTuB-
HOTO U MOCTPENPOAYKTUBHOTO Bo3pacra (26-76 JieT) ¢ UXTHO30M
npocThiM u3 38 ceMeit cpeIHNI BO3PACT Ha MOMEHT UCCIICI0BaHUS
cocraBmn47,8+3,1 (31-70) u 52,4+3,1 (26-76) jieT, COOTBETCTBEHHO.

Cpenu 58 nmeteil B ceMbsiX OOJBHBIX HXTHO30M COOTHOIICHUE
JIMI MYXCKOTO M JKEHCKOro mona cocraBuwio 25:33 (1:1,32,
p=0,294), 1:1 cpenn nmoromcTBa OOJBLHBIX WXTHO30M JKEHILHUH
15:16 (1:1,07, p=0,857) u myxunn 9:18 (1:2, p=0,083).

YV GONBbHBIX HXTHO30M B XapbKOBCKOH 00J1aCTH B TEYEHUE YETBIPEX
necarueruii (1968-2007 1T.) cpeiHee KOJIMYeCTBO ACTeH B CEMbSIX
cocraBuio 1,5+0,1 (0-4 peberka): y sxentun — 1,7+0,2 (0-4) peben-
Ka, y MyxunH — 1,440,1 (0-2) neteii. [lunamuka 3T0ro nokasaresst
PenpoIyKIMH y GOJIBHBIX COOTBETCTBOBANIA TAKOBOW B YKpauHe U B
XapbKoBcKoi obnactu (puc.) [2,7,18], 3Ha4nMOlN pa3HULIBI MEXTY
nokasaressiMu He oOHapyxkeno (p=0,954).

CpenHuii BO3pacT AeTOPOXKIACHH Y KEHIIUH C UXTHO30M COCTa-
BuI 24,1+1,2 rona, 4To CBHAETEILCTBYET O BO3MOKHOCTH pea-
JIN30BATh CBOﬁ perO}lyKTl/lBHblﬁ IIOTCHIIMAJI TOJIBKO B MOJIOOM
BO3pacTe, 10 Havajia Pa3sBUTHsI THHEKOJIIOTHYCCKHX 3a00IeBaHUH,
KOTOPBIE BBI3BIBAIOT Oecrutoaue. B To xe Bpemsi cpeiHuii Bo3pact
MaHHU(eCTalnH SHIOMETPHUO3a Y KEHIIUH B YkpanHe — 38,5+8,2
rofa [9], pacnpocTpaHeHHOCTh MUOMBI IOCTUTAeT MAaKCUMyMa y
40-nmeTHUX KeHIUH [15], a muk 3a001€BAEMOCTH PAKOM ICHKH
MaTK{ NPUXOAUTCS Ha BO3pAcTHYIO Kareroputo 35-59 et [6],
paka suzomerpus — Ha 40,6-60,5 ner [5].
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Cpeay 1ecT BCECTOPOHHE OOCIIEOBAHHBIX JKSHIIUH PEIpo-
JAYKTUBHOT'O BO3pacTa ¢ UXTHUO30M INPOCTBIM, C '€HOTUIIAMU
N/2282del4 u CT, 33,3% (n=2) umenn rMHEKOJIOTHUYCCKUE 3a-
GoneBaHMsi, B TOM uncie GUOPOMY MaTKH, SHIOMETPHO3 U PaK
SHJIOMETPHUS, KOTOPbIe ObLIM JUAarHOCTHPOBAHEI B Bo3pacTe 27-29
net. [To XapwkoBckoit oomactu B 2015 1. 3a0071€Ba€MOCTh SHIOME-
Tpro3oM coctaBuia 292,81 ua 100000 xKeHIH, YTO COCTABIISICT
1:341 (0,29%) [14], a 3a6oeBacMOCTb pakoM 3HAOMETpHUs - 35,4
Ha 100 ThIC. )eHCcKoro HaceneHus wim 1:2825 (0,35%) [16].
Taxkum 00pa3oM, pacrpoCTPaHEHHOCTh TMHEKOIOTHYECKOH Ia-
TOJIOT'HMH Y )KCHIIWH C UXTHUO30M CTATUCTUYCCKH 3HAYMMO BbILIC,
YeM Cpe/IH )KEHCKOTO HacesIeHus1 XapbKoBckoi obnactu (p<0,05).

A ~F A # # # #
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Puc. Pacnpeodenenue xonuuecmea oemet, poousuiuxcs ¢ 1968-
2007 22. y dlceHuyun ¢ NPOCMbIM UXIMUO30M 8 XAPbKOBCKOU
obnacmu

npumeuanus: *cmamucmuyeckue oannvie 3a 1968-1987 ze.
npeocmasnenvl no Yxpaune; **cmamucmuueckue oannvie 3a
1988-2007 2e. — no Xapwrosckou obracmu

H3BecTHO, 4TO SHAOMETPHO3 00y CIIOBIICH TPOHUKHOBEHUEM KJle-
TOK HZOMETPHS B IpyTHie TKAaHU ¥ OPTaHbl, B 3HIOMETPUAIIBHBIX
KJIETKaX KOTOPBIX MPOUCXOAAT MPOIECCHl KaK B HOPMaJIbHOM
sHpoMeTpui [32]. B cBa3u ¢ Tem, uto res FLG 3xcnpeccupyercs
M B KJIETKaX dHIOMETPHSI, €r0 MyTallUH CIIOCOOCTBYIOT Hapyliie-
HUIO IJIOTHOCTHU DIUTEIIHUSI M MOBBIIICHHUIO €r0 MPOHHIIAEMOCTH
Ut BO3OymuTeneil MHPEKIIMOHHBIX 3a00JICBaHIiA, HAIPUMED,
MaUIIOMaBUPYCa YeIOBEKA, BBI3BIBAOIICTO PAK IICHKH MATKH,
caMoOii MaTKH, BJIarajuila, oJ0BOro WieHa, eu 1 rojosbl [50].
Vi3MeHeHys, IPOUCXOASIINE B SMUTEIUN IPH HATUYUH MY TallUi
reda FLG 1 aHOMaJIbHOTO (DUIIArTPUHA, MO3BOJSIOT MPEAINO-
JIOYKUTH BO3MOKHBIH BKJIaJ IIOCJICAHUX B TCHE3 YHIOMETPHO3a.
Awnanus a¢pdekra nomumopdroro Bapuanta C677T rena MTHEFR
y OOJIbHBIX MXTHO30M TOKa3al, 4to st rereposurotr CT Bepo-
SATHOCTb Pa3BUTHUs MXTHO3a 1MouTH B 4 paza (OR=3,71, 95% CI
1,62-8,46, p<0,05) BbllIe, YeM B cpeaHeM B nomyisuuu. Jlis
Hocutened Mmytauuil B rene FLG rereposurorHocts CT mo
nonumopduzmy C677T yBenuuuBaeT BEpOSITHOCTb Pa3BHUTHUS
KJIMHAYECKUX MPOSIBIICHHUH MXxTHO3a 1ouTH B 7 pa3 (OR=6,5, 95%
CI 1,09-38,63, p<0,05), 1o cpaBHEHUIO C HOCUTEISIMU MyTaLui
R501X u 2282del4 6e3 uxrtuosa [17].

Takum 00Opa3om, HajnuKe y OONBHBIX UXTHO30M MPOCTBIM OIIpe-
JIEJIEHHBIX KOMOMHALMI aJljIeJiel ¥ reHOTUIOB 110 reHaM FLG u
MTHFR 11o3BoJIsieT IPOrHO3UPOBaTh Pa3BUTHE TMHEKOJIOTMYECKIX
¥ OHKOJIOTUYECKHX 3a00JI€BaHUI Y 3THX HAlUSHTOB, TPEUIOKHUT
KOHLISTILIMH NPOQUIIAKTHKK 32a00JIeBaHN PENPOILYKTUBHOM Chepb
¥ OHKOIIATOJIOTHH ¥ C(HOPMUPOBATH COBPEMEHHBIE CHHTETHYECKHUE
KOHLICTILIMY STHOJIOTHH 1 [TATOTreHe3a HCCIICI0BAHHBIX 3200/ ICBaHHIL.

3akaouenne. OGHapyKeHa MpsiMasi KOPPEISILMS MEXKIy reo-
rpaduyueckoii IHPOTOH M 4acTOTaMU MYTAHTHBIX ajuiesieil reHa
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FLG, a taxxe MexIy reorpaguyeckoil HMpOTOH U YacTOTOM
IeTEepO3UTOTHBIX HOCUTEJNIEH 3TUX MyTaluil. Yactorsl ajutens 7' u
rerotuna CT no nmomumopduomy Bapuanty C677T rena MTHFR
JIEMOHCTPHUPYIOT 00paTHYO CBSI3b C [TOKA3aTe MU reorpadpuueckoit
IPOTHL. [ [pOTHBONONIOAKHYO IMPOTHYIO 30HAIBHOCTH UMEIOT pac-
npezenenust yactot awtenst 2282del4 u rerorumna CT, reHOTUTIOB
N/2282del4 u CT, amneneii 2282del4 u T, renoruna N/2282del4
u ajutens T. YcTaHOBJIEHHBIE CBSA3M MO3BOJIMIN IIPOTHO3UPOBATh
PasBUTHUE THHEKOJIOTUYCCKUX MaToJIOr Uit Y KEHINUH C NPOCTBIM
UXTHO30M. B XapbKoBCKoil 00J1aCTH Y MAlMEHTOK C MPOCTHIM UX-
THO30M PaclpOCTPAHEHHOCTh SHIOMETPUO3a U PaKa SHIOMETPHUSI
cocraBuia 33,3%, Tora Kak CpeTHAHN TIoKa3aTesb CPEIn KEHCKOTO
HaceneHus pernona— 0,29-0,35%. KonnuectBo neteil y sKeHIIUH ¢
HPOCTBIM UXTHO30M HE OTIINYAJIOCH OT PETHOHATIBHOTO ITOKA3aTesl.
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SUMMARY

ANALYSIS OF ONE-CARBON METABOLISM GENES
AND EPIDERMAL DIFFERENTIATION COMPLEX IN
PATIENTS WITH ICHTHYOSIS VULGARIS

'Fedota O., ’Roshchenyuk L., *Sadovnychenko I.,
‘Merenkova 1., Gontar 1., 2Vorontsov V.

'VN. Karazin Kharkiv National University, Department of Ob-
stetrics and Gynecology; *Communal Enterprise of Health Care
«Regional Clinical Dispensary for Skin and Venereal Diseasesy,
Kharkiv; SKharkiv National Medical University, Department of
Medical Biology,; ‘Communal Enterprise of Health Care «Kharkiv
Municipal Maternity Hospital No. 1»; °LLC «Medical Center
IGR», Kyiv, Ukraine

The aim of the study was to evaluate the effects of allelic poly-
morphism of the FLG and MTHFR genes and their associations
in gynecological patients with ichthyosis vulgaris. Gynecologi-
cal disorders are observed in presence of some forms of ichtyosis.
From the prospective of improving nation's healthcare, the greatest
attention is drawn to reproductive disorders. Based on this, the re-
search was also tasked with studying of the genetic nature of gyne-
cological diseases, as well as the influence of geographical latitude
on the frequencies of mutagenic alleles of the FLG gene and het-
erogeneous carriers of these mutations. The collection of clinical-ge-
nealogical history was carried out by the method of single registration
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of the proband on the basis of the Regional Clinical Dermatological and
Venereological Health Center No. 1 and the Dermatovenerological Health
Centers of the Kharkiv Region. The diagnosis and form of dermatosis is
established on the basis of the analysis of clinical and genealogical data and
the results of laboratory tests in accordance with ICD-10: ichthyosis vulgar-
is (Q 80.1.0, OMIM 146700). The data on 18 women and 20 men from 3
families, aged 26 to 76 years old, suffering from ichthyosis, were analyzed.
As aresult of the study, a direct correlation was determined between
the latitude and frequencies of mutant alleles of the FLG gene, as
well as between the geographical latitude and frequency of hetero-
zygous carriers of these mutations. The frequencies of the T allele
and the CT genotype according to polymorphic variant C677T of
the MTHFR gene demonstrate feedback with the latitude indicators.
The frequency distributions of the 2282del4 allele and the CT geno-
type, the N/2282del4 and CT genotypes, the 2282del4 and T alleles,
the N/2282del4 genotype and the T allele have opposite latitudinal
zonation. The established connections made it possible to predict
the development of gynecological pathologies in women with ich-
thyosis vulgaris. The prevalence of endometriosis and endometrial
cancer in women with ichthyosis vulgaris in the Kharkiv region was
33.3%, while the average for the female population in the region
was 0.29-0.35%. The number of children born to women with ich-
thyosis vulgaris did not differ from the regional index.

Keywords: ichthyosis vulgaris, filaggrin, 5,10-methylenetetra-
hydrofolate reductase, geographic distribution, gynecological
disorders.

PE3IOME

AHAJIM3TEHOB OJJHOYIJIEPOJJHOI'O METABOJIN3-
MA 1 KOMILIEKCA SITUAEPMAJIbHOM TU®DEPEH-
OUPOBKHU Y BOJIbBHBIX UXTHO30M ITPOCTbBIM

'®enora A.M., 2Pomeniox JI.B., *Canosunuenko 10.A.,
‘Mepenkosa U.H., STouraps 10.B., 2Boponuos B.M.

! Xaporosckutl nayuonanshwiil ynueepcumem um. B.H. Kapasuna,
Kageopa axywepcmea u eunexonoeuu; *KY3 «Obnacmuot k-
HUYEeCKUUl KOXMCHO-6eHeponoaudeckutl oucnarcep Nely, Xapokos;
I Xapvroscruil HayUoHATbHBI MEOUYUHCKULL YHUSEpCUmem, Kapeopa
meduyunckot buonoauu; *KY3 «Xapbkosckuti 20po0cKkotl pooubibiil
oom Nel»; 000 «Meouyunckuii yenmp UI'P», Kues, Ykpauna

Ienbio Mccien0BaHus SABUIIACH OICHKA 3(D(EKTOB aylICIBHOIO
nonumopdusma reHoB FLG u MTHFR v ux acconuariyii ¢ ruHe-
KOJIOTUYCCKUMU 336OHeBaHI/lﬂMH y GOHBHbIX IPOCTHIM UXTHO30M.
I[pu HeKOTOPBIX (hOpMax MXTHO3a HAOIOMAIOTCSI THHEKOIOTYCCKIC
HapylleHus.. B cBeTe coxpaHeHHs 370pOBbsI HALIMK HAanOoJIbIIee
BHMMaHHE IPHUBJIECKAIOT PENPONyKTUBHbIE HapyuieHus. HMcxons
UX ITOTO 3a/a4y HCCIICJOBAHUS COCTABISIET TAKXKE M3YUCHHE Ie-
HETHYECKON MPUPOIBI THHEKOJIOTUYECKUX 3a00JICBaHHIA, a8 TAKKE
BIIMSIHUS TeOrpaduuekoli IMPOTHI Ha YaCTOTHI MyTAareHHBIX ajljIe-
nieit reHa FLG M TeTeporeHHbIX HocuTenen 3Tux myTauuid. Coop
U aHAMHE3 KJIMHHUKO-TEHEAJIOTHICeCKOW MH(OPMAIIUH MTPOBEICH
METOJIOM €IMHUYHON PEerucTpanun mpooaHaoB Ha 6aze O0macTHO-
ro KIIMHUYECKOTr0 KOKHO-BEHEepoJIoruueckoro aucrancepa Nel u
Ko)xHO-BEHEPOIOTHYECKHUX JAUCTIAHCEPOB XaphKOBCKOW 00JIACTH.
Jluaruo3 u ¢opma JepMaro3a yCTaHOBJICHBI Ha OCHOBE aHaM3a
KJIMHUKO-TeHEATIOTHUeCKUX TaHHBIX M PEe3yJIbTaToB jaboparop-
HBIX HccnenoBanuii B coorBerctBur ¢ MKB-10: uxTHo3 npocroi
(Q 80.1.0, OMIM 146700). [TpoananusupoBana uupopmarms o 38
CEMbsIX, K KOTOPBIM IPHHa K| 18 sxeHIuH 1 20 My»41H B BO3-
pacte ot 26 y10 76 11et, O0JIbHBIX MXTHO30M IIPOCTHIM. B pesynsrare
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MPOBEACHHOTO MCCIIENOBaHMs OOHApYXKEHA MpsMasi KOPPEIIsILus
MEKITy reorpad)uecKoi MPOTOH U YaCTOTAMU MyTaHTHBIX aJlIesei
reHa FLG, a Takke Mex1y reorpaduyeckoil upoTol U 4acToToi
reTepO3UTOTHBIX HocuTenel atux mytarmit. Yactorsr amnens T u
redoruna CT no nonumopduomy Bapuanty C677T rena MTHFR
JIEMOHCTPHUPYIOT 00paTHYIO CBSI3b C [OKA3aTe MK Ieorpadudeckoii
MPOTHL. [IPOTHBOIOIOKHYIO IIMPOTHYIO 30HAIIBHOCTH HMEIOT pac-
npeneneHns yactor amtens 2282del4 u redoruna CT, reHOTHIIOB
N/2282del4 u CT, ayuteneii 2282del4 u T, renoruna N/2282del4 u
ajutens T. YcTaHOBIICHHBIE CBSI3U [T03BOJIMIIM IPOTHO3UPOBATH Pa3-
BHUTHE THHEKOJIOTHUYECKHX ITATOJOT M Y KEHIIHUH C IPOCTBIM UXTHU-
o30M. B XapbkoBckoit 0051acTH y NaleHTOK ¢ IPOCTHIM HXTHO30M
PacrpoCTpaHEHHOCTh SHIOMETPHO3a 1 paka SHIOMETPHS COCTABUIIA
33,3%, Torna Kak CpeiHiid perMOHANILHBIN MIOKa3aTeNb CPEIn HKEH-
cioit momyssauu - 0,29-0,35%. KonyecTBo neteid y xeHIIMH ¢
HPOCTHIM HXTHO30M HE OTIIMYAIOCH OT PErHOHAIBHOIO TOKA3aTelsl.
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THE EFFECTS OF NON-FUNCTIONAL OVERREACHING AND OVERTRAINING
ON AUTONOMIC NERVOUS SYSTEM FUNCTION IN HIGHLY TRAINED GEORGIAN ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V., Kakhabrishvili Z.

Tbilisi State Medical University, Georgia

The modern sports training program commonly comprises a
component of repetitive overloading to initiate structural and
functional changes in an attempt to achieve favorable adaptation to
the workouts and enhance athlete’s sports performance. Intensified
training can result in a decline in performance. However, when ap-
propriate periods of recovery are provided, a “‘supercompensation”
effect may occur with the athlete exhibiting an enhanced perfor-
mance compared to baseline levels and “functional overreaching”
(FO) can be achieved. In this situation, the physiological responses
will compensate for the training-related stress [4,19]. When this
intensified training continues, the athletes can evolve into a state
of extreme overreaching or “non-functional overreaching” (NFO).
As it is possible to recover from short-term or ‘functional’ over-
reaching within a period of 2 weeks, the recovery from the NFO
state may lead to a stagnation or decrease in performance which
will not resume for several weeks or months. However, if over-
reaching is extreme and prolonged excessive training takes place
concurrent with an additional stressor and insufficient recovery,
overtraining syndrome (OTS) may result [15]. The OTS is char-
acterized by chronic maladaptations and a sports-specific decrease
in performance together with disturbances in mood state and
persistent fatigue [5, 10]. Athletes who suffer from OTS may need
months or even years to completely recover, leading frequently
to cessation of a sports career [11,14,17]. Many researchers
consider overreaching and overtraining as a continuum [7,15],
others suggest that NFO precedes OTS [13,16,22]. This is in line
with findings on the “sympathetic versus parasympathetic OTS”
regarding different resting cortisol levels and exercise-induced
changes in free plasma catecholamines, and recent neuroendocrine
findings using a double-exercise test [9,15]. Early detection of
NFO is very important in terms of prevention of overtraining, as
well as for interruption of NFO/OTS progression.

Besides other physiological, biochemical, immunological, psy-
chological and performance markers [5], heart rate (HR) and its
modulations are intensively investigated as a practical and reliable
sign of overtraining. Advancements in technology made it easy to
assess the beat-to-beat variation in resting pulse rates, i.e. heart
rate variability (HRV) [6,12,15,18]. Heart rate fluctuation may
be considered an output variable of a feedback network that is
continuously monitored and regulated by the autonomic nervous
system (ANS). HRV analysis is used as a measure of cardiac
autonomic balance (sympathetic vs. parasympathetic), with an
increase in HRV indicating an increase in vagal tone relative to
sympathetic activity. Autonomic nervous system, also as well as
endocrine system, plays an important role from the point of view
of physiologic reactions and adaptation to the physical training,
and influences recovery phase [2,3,10]. In overtraining the ANS
can show an excessive shift in the balance, either in the direction
of parasympathethetic or sympathetic [1].

Aim of the study was to compare the autonomic nervous system
functioning, as measured by HRV, in athletes with non-functional
overreaching and overtraining and athletes without NFO/OTS.

Material and methods. On the initial stage of the study conducted in
the Clinical Center of Sports Medicine and Rehabilitation of Thbilisi
State Medical University physical condition and health state of 348
high level athletes (aged 224+4,7y.0.) were examined and 43 subjects
with NFO/OTS were revealed, among them 37(10,6%) athletes with
non-functional overreaching and 6 (1,7%) athletes with overtraining
of different severity and duration (Table 1) [9].

Diagnosis of OTS was based on the checklist provided by the
consensus statement of the European College of Sports Science

Table 1. Distribution of non-functional overreaching and overtraining in sports disciplines

Sport Discipline Athletes with NFO, n (%) Athletes with OTS, n (%)
Cycling, n=6
Basketball, n=32 2 (6,25)
Boxing, n=15 1(6,7)
Rugby, n=38 2(5,3)
Football, n=114 9(7,9) 2 (1,8)
Weightlifting, n=10 1(10,0)
Water-polo, n=29 3(10,3)
Wrestling, n=104 19 (18,3) 4(3,8)
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Fig. 1. Balanced Autonomic Normotonia

(ECSS) and the American College of Sports Medicine (ACSM)
[8,15]. The flowchart as presented in the ACSM-ECSS consensus
statement could help to establish the exclusion diagnosis for the
detection of OTS. When previous training load was high enough,
the occurrence of persistent problems in performance creates a
suspicion for OTS. The flowchart starts with the key symptoms:
decrease in performance; duration of symptoms; then other major
diseases that are related to underperformance are ruled out; then
performance changes are defined and then possible confounding
conditions (psychological signs and symptoms, social factors,
recent or multiple time zone travel, etc.) and diseases are checked;
then training errors (increased volume, intensity, high number of
competitions, etc.) are considered and exercise test is performed.
In this study prevalence of NFO and OTS was seen in sporting
disciplines with mixed high intensity workload, among them 27
(62,8%) NFO and 4 (9,3%) OTS, particularly, majority of NFO/
OTS was revealed in wrestling: NFO-19 (44,2%) and OTS- 4
(9,3%) [9].

On the following stage of the study, in 43 athletes with NFO/
OTS, in 40 athletes of the same sporting disciplines but without
NFO/OTS, as well as in 35 sedentary subjects of the same age
and gender the autonomic nervous system function was evaluated
with the Autonomic Balance Test, based on the HRV analysis of
resting heart rate recordings of 5 minutes long.

The athletes and controls were instructed not to drink any alcohol
or caffeine or to smoke in the preceding 24 hours. On the testing
day the autonomic balance test was conducted after fasting for
at least 2 hours. The recording was performed in a comfortable
relaxed sitting position with limiting body movements. Heart
rate variability was assessed according to the standards set
forth by the Task Force of the European Society of Cardiology
and North American Society of Pacing and Electrophysiology,
based on the two methods of analysis of HRV data: time- and
frequency-domain analysis [20, 21], using Heart Rhythm Scan-
ner Professional Edition (Biocom Technologies). The following
time-domain parameters were calculated: mean heart rate value
(Mean HR), mean heartbeat interval value (Mean RR), standard
deviation from the mean RR value (SDNN), root mean square of
the standard deviation (RMS-SD), percentage of heartbeat inter-
vals differing more than 50 ms from previous intervals (pNN50),
and Tension Index (TI).

A power spectrum analysis was applied to a 5-min sequence of
normal heartbeat intervals. The following frequency-domain pa-
rameters were calculated: Total Power (TP), Very Low Frequency
(VLF, frequency range from 0,0033 to 0,04 Hz), Low Frequency
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(LF, frequency range from 0,04 to 0,15 Hz), High Frequency
(HF, frequency range from 0,15 to 0,4 Hz) components, Low
Frequency to High Frequency Ratio (LF/HF ratio), Normalized
Low Frequency (LF norm, %), and Normalized High Frequency
(HF norm, %).

The Heart Rhythm Scanner makes an assessment of the auto-
nomic nervous system regulatory function condition based on
two variables - Autonomic Balance (a ratio between levels of the
sympathetic and parasympathetic activity) and Autonomic Tonus
(anet level of the sympathetic and parasympathetic activity). The
Autonomic Balance and Autonomic Tonus were calculated in
points based on 80% of least deviated values of HRV parameters in
the normative database. The Autonomic Balance ranged from -10
points (significant predominance of parasympathetic regulation) to
+10 points (significant predominance of sympathetic regulation),
and the Autonomic Tonus ranged from 0 points (significantly low)
to +20 points (significantly high), (Fig. 1).

Based on the processing of above mentioned parameters, and
according to the comparative analysis of Autonomic Balance
and Autonomic Tonus, seven possible combinations of these two
variables were established, showing autonomic nervous system
regulatory function condition: Sympathetic Dystonia, Relaxation
Response, Total Autonomic Dystonia, Balanced Autonomic Nor-
motonia, Total Autonomic Hypertonia, Vagal Dystonia, Stress
Response.

SPSS 12 software was used for statistical analysis. Obtained
data were processed according Student’s t-criterion, and data are
presented as mean+SD. The level of statistical significance was
set as p value <0,05.

Results and their discussion. In general, resting bradycardia, a
decrease in HR during submaximal exercise, an increase in speed
of heart rate recovery and increased vagal-related heart rate vari-
ability indices are all well accepted markers of improved aerobic
fitness. In contrast, opposite changes in these HR measures are
commonly interpreted as indicators of detraining, chronic fatigue,
non-functional overreaching or overtraining. However, based on
the limited and diverse literature available, those parameters may
be proposed for monitoring training status, optimizing training
programs and following accumulation of fatigue, but their role in
overtraining detection and assessment is still to be elucidated [17].
This study evaluated HRV and distribution of autonomic power
in athletes with non-functional overreaching and overtraining and
subjects without NFO/OTS as well as sedentary controls. HRV
indicators obtained by time domain analysis included Mean RR
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Table 2.Time-domain parameters in athletes and controls

Parameter/Unit Aﬂ;"th /g‘Ttg"“t Athletes with NFO Athletes with OTS Control group
Age 24,7+6,1 24,3+4,7 23,7+5,2 23,8+3,6
Mean HR , bpm 67,5+10,8 73,6+6,4 74,1+5,7 74,8+4,2
Mean RR, ms 986+97* 923+76 836+54= 875+34
SDNN, ms 77,2+6,8%* 54,6+5,0 49,4442 433423
RMS-SD, ms 86,4+8,9* 62,4+5,7 31,3+3,4= 50,1+2,5
pNNS50, % 47,7+7 4% 28,3+3,8 19,5+1,9= 30,0+2,6
TI, a.u. 67+4,5 89+3,7° 924327 78+2,7

*0<0,05 - Athletes without NFO/OTS compared to athletes with non-functional overreaching,

to athletes with overtraining, and control group;
*»<0,05 - Athletes with OTS compared to athletes with NFO;
"»<0,05 - Athletes with NFO/OTS compared to athletes without NFO/OTS and control group
Table 3. Frequency-domain parameters in athletes and controls
Parameter, unit Atl;ei:f)s/g}[t‘léout Athletes with NFO Athletes with OTS Control group

TP, ms* Hz 1797+274 1968+314 1471+121 974+87
LF, ms* Hz 585+107 956+124" 779+96" 301465
HF, ms? Hz 658+187* 398+93 312461 229+46
LF/HF, a.u. 1,3+0,61 3,0+0,54" 2,7+0,28" 1,8+0,69
LF norm, % 51+3,0 65+2,8 63+1,8 594+0,9
HF norm, % 49+3,0 3542,8 37+1,8 41+0,9

*n<0,05 - Athletes without NFO/OT

to athletes with overtraining, and control group;
"»<0,05 - Athletes with NFO/OTS compared to athletes without NFO/OTS and control group

S compared to athletes with non-functional overreaching,

and SDNN which reflect net effect of the autonomic regulation
on cardiovascular function, both vagal, as well as sympathetic
influences, whereas RMS-SD and pNN50 reflect the vagal influ-
ence on HRV. In our study Mean RR, SDNN, RMS-SD and
pNNS50 HRV indicators were significantly lower for the athletes
with non-functional overreaching and overtraining, as well as
for the sedentary controls, than for the athletes without NFO/
OTS (p<0,05). This reflects lower heart rate variability and
significant lower vagal influence in athletes with NFO/OTS
and controls, than in highly trained athletes without NFO/OTS.
Furthemore, Mean RR RMS-SD and pNN50 HRV indicators
were significantly lower for the athletes with overtraining
(p<0,05), than for the athletes with non-functional overreach-
ing, showing more advanced changes in autonomic regulation,
probably dysregulation, in athletes with OTS than in subjects
with NFO. Tension index reflecting functional strain of the
autonomic regulatory mechanisms was significantly greater in
athletes with OTS and NFO (p<0,05) than in athletes without
NFO/OTS and control group (Table 2).

HRYV indicators obtained by frequency domain analysis included
HF which reflects parasympathetic regulatory tone, LF which
reflects sympathetic regulatory tone with some contribution of
the parasympathetic tone, and LF/HF ratio which is determined
by the balance between sympathetic and parasympathetic tone
or fractional distribution of power of the ANS influence on the
heart [1,20,21]. In this study mean HF values showed significant
difference (p<0,05) between athletes without NFO/OTS and
athletes with non-functional overreaching and overtraining, as
well as sedentary controls, indicating significantly higher para-
sympathetic modulation of the heart in highly trained athletes
without NFO/OTS (Table 3).

© GMN

LF and the LF/HF ratio in our study were significantly higher
(p<0,05) in athletes with non-functional overreaching and over-
training than in athletes without NFO/OTS and control group
(Table 3). This indicates significant increased sympathetic car-
diovascular control in athletes with non-functional overreaching
and overtraining relative to the rest (Figs. 2, 3).
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Fig. 2. Comparison of the LF and HF power distribution in
athletes with NFO/OTS, athletes without NFO/OTS, and control

group
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Fig. 3. Comparison of LF to HF ratio in athletes with NFO/OTS,
athletes without NFO/OTS, and control group
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Table 4. Distribution of types of Autonomis Tonus and Balance combinations
among athletes and control group

s . Athletes without Athletes with Athletes with
Combination of autonomic tonus Control group
and balance NFO/OTS NFO 0TS n=35, n (%)

n=40, n (%) n=37, n (%) n=6, n (%) PRl

Balanced Autonomic Normotonia 18 (45%) 20 (54%) 0 29 (83%)

Relaxation Response 9 (22,5%) 3 (8%) 0 5 (14%)

Total Autonomic Dystonia 0 1 (3%) 4 (67%) 0

Sympathetic Dystonia 0 0 0 0

Total Autonomic Hypertonia 12 (30%) 0 0 0

Vagal Dystonia 0 0 0 0

Such condition of autonomic nervous system is reflected in the
distribution of types of Autonomic Tonus and Balance combina-
tions among athletes and control group (Table 4, Fig. 3) where
“Stress Response” was dominated in athletes with NFO and
“Total Autonomic Dystonia” was prevalent in athletes with OTS.
Interestingly, in our study neither “Sympathetic Dystonia”, nor
“Vagal Dystonia” was revealed (Table 4, Fig. 4).

100% /
90% / B Stress response
80%

70% /

60%
50%
40%
30%
20%
10%

Total autonomic hypertonia

Total autonomic dystonia

m Relaxation response

m Balanced autonomic
0% T T T f normotonia
Athletes Athletes Athletes Control

without withNFO  with OTS group

NFO/OTS

Fig. 4. Distribution of types of Autonomic Tonus and Balance
combinations among athletes and control group

Level of Activity

In athletes without NFO/OTS “Balanced Autonomic Normoto-
nia”- a sign of optimum performance of the autonomic regulatory
function was dominated (Fig. 1), and almost equally were seen
“Relaxation Response”- a sign of achieving mentally/physically
restful condition and good relaxation, and “Total Autonomic Hy-
pertonia”- a sign of high level of performance of the autonomic
regulatory function, which is typical for active healthy individuals,
athletes and other trained people.

“Stress Response” in athletes with NFO, mostly wrestlers —
8(61,5%) (Table 5), as well as in some athletes with OTS, is
typical sign of the sympathetic dominance, which may be a sign of
physical or mental fatigue and chronic stress, causing a decreased
regulatory function of the parasympathetic nervous system (Fig.
5), whereas “Total Autonomic Dystonia” in most of the athletes
with OTS (67%) reflects more advanced stage of maladaptation
associated with depressed regulatory function of the autonomic
nervous system, both sympathetic, as well as parasympathetic
influences (Fig. 6). Most of the “Total Autonomic Dystonia” in
athletes with OTS was seen in wrestlers 3 (75%) (Table 5).

Povrer Spectrum (ms~2/Hz)

Parasympathetic Balance  Sympathetic [ VLF  LF HF
20 - Dominance Dominance Yery High
18] : :
: 4 120

16 { - =
® X
g 14 Relaxation High
& Ra
- 12 . E
¥ 5 90
H 104 - - « - . . Autonomi g
% s ;
3 * . ‘ s

yrapathet ¥ig

. Dist Distos E

2 . =

0 rrTTTTTTT T T T T T T 30

1 8 6 4 2 0 2 4 6 & 10
Autonomic Balance
Sympathetic Parasympathetic
L] 0.1 0.2 0.3 0.4 0.5

Frequency (Hz)

Fig 5. Stress Response

Table 5. Distribution of “Total Autonomic Dystonia” and “Stress Response” among athletes with NFO/OTS

Combination of autonomic tonus Total autonomic dystonia, Stress response,
and balance n=5 n=15
Athletes with NFO:
Rugby 1 -
Football - 5
Wrestling - 8
Athletes with OTS:
Football 1 1
Wrestling 3 1
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Fig. 6. Total Autonomic Dystonia

Thus, results of the study show progression of autonomic
imbalance: higher level of sympathetic activity in athletes
with NFO compared with athletes with OTS and depression of
regulatory function of the autonomic nervous system in athletes
with OTS. When considering progression of the OTS, research-
ers hypothesised that during the early stage of the overtraining,
i.e. non-functional overreaching, the sympathetic system is
continuously altered, whereas during advanced overtraining
the activity of the sympathetic system is inhibited, resulting in
a marked dominance of the parasympathetic system [18]. As
it was mentioned above, in our study “Sympathetic Dystonia”
- a sign of a decreased regulatory function of the sympathetic
nervous system and marked dominance of the parasympathetic
system was not found, which probably means better prognosis
in case of studied athletes, but presence of “Stress Response”
and particularly “Total Autonomic Dystonia” still is a subject
for concern. In athletes with “Total Autonomic Dystonia” the
level of functional activity of both, sympathetic and parasym-
pathetic nervous system, is lower than normal (Picture 3),
which could reflect inhibition of activities of both systems.
We may hypothesize that further decrease in sympathetic tone
with relative dominance of parasympathetic tone may lead to
the extreme type of OTS — “parasympathetic OTS”, for which
it is required months or even years to completely recover, but
frequently it is a cause of cessation of a sports career.

The main causes of overtraining syndrome, other than extreme
and prolonged excessive training without sufficient recovery
periods, are probably associated with too much accompanying
psycho-emotional stress, such as too many competitions and
too many non-training stress factors (e.g. social, educational,
nutritional). In this study most frequently NFO and OTS were
seen in wrestling, which needs further investigation and regular
medical monitoring. Longitudinal studies on these groups are
suggested.

The cardiac autonomic imbalance observed in overtrained athletes
implies changes in HRV and therefore would consider that heart
rate variability could provide valuable information in detection
of overtraining in athletes. HRV can be a valuable adjacent tool
for optimising athlete’s training program as well as for timely
diagnosis and prevention of progression of NFO/OTS.
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SUMMARY

THE EFFECTS OF NON-FUNCTIONAL OVERREACH-
ING AND OVERTRAINING ONAUTONOMIC NERVOUS
SYSTEM FUNCTION IN HIGHLY TRAINED ATHLETES

Kajaia T., Maskhulia L., Chelidze K., Akhalkatsi V.,
Kakhabrishvili Z.

Thilisi State Medical University, Georgia

Aim of the study was to compare the ANS functioning, as
measured by heart rate variability (HRV), in athletes with
non-functional overreaching (NFO) and overtraining syndrome
(OTS) and in athletes without NFO/OTS. In 43 athletes with
NFO/OTS, 40 athletes without NFO/OTS, as well as in 35
sedentary subjects the ANS function was evaluated with the
Autonomic Balance Test, based on the HRV analysis of resting
heart rate recordings.

Results of the study show lower HRV and lower vagal influ-
ence along with increased sympathetic cardiovascular control
in athletes with non-functional overreaching and particularly in
athletes with overtraining, than in highly trained athletes without
NFO/OTS. “Stress Response” in athletes with NFO, as well as
in some athletes with OTS, showing sympathetic dominance,
considered as a sign of physical or mental fatigue and chronic
stress, whereas “Total Autonomic Dystonia” in most of the athletes
with OTS (67%) reflects more advanced stage of maladaptation
associated with depressed regulatory function of the ANS, both
sympathetic, as well as vagal influences. Most frequently NFO
and OTS were seen in wrestling, which needs further investigation
and regular medical monitoring.
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Thus, results of the study show progression of autonomic imbal-
ance and depression of regulatory function of the autonomic
nervous system in athletes with OTS. The cardiac autonomic
imbalance observed in overtrained athletes implies changes in
HRV and therefore would consider that heart rate variability may
provide useful information in detection of overtraining in athletes
and can be a valuable adjacent tool for optimising athlete’s train-
ing program as well as for timely diagnosis and prevention of
progression of NFO/OTS.

Keywords: Non-functional overreaching, overtraining syndrome,
autonomic nervous system, heart rate variability.

PE3IOME

BJINAHUE HE®OYHKINMOHAJIBHOT'O IIEPEHAIIPSI-
JKEHUSI U IEPETPEHUPOBKHU HA ®YHKIIMOHAJIb-
HOE COCTOSTHUE ABTOHOMHO¥ HEPBHOWM CUCTE-
MBI CIHIOPTCMEHOB BbICOKOM KBAJIM®UKALIUHA

Kamkaus T.3., Macxyaus JI.M., Heaunnze K.JL.,
Axaakanu B.U., Kaxaopumsuiu 3.1

Tounucckuii 20cy0apcmeenHolii. MeOUYUHCKUL YHUGepCumen,
I py3us

Ienbro ncenenoBaHus sSIBUIACH CPABHUTEIIbHAS OLICHKA (DYHKIIN-
OHAJIBHOTO COCTOSIHMS aBTOHOMHOW HepBHOH cuctembl (AHC)
CIIOPTCMEHOB ¢ He(pyHKIIMOHATIBHBIM NepeHarnpsbkenueM (HDIT)
u cuaapomoM neperpenuposku (CII), a Taxoke ciopTcMeHOB 6e3
HO®II/CII mocpeacTBoM u3MepeHH st BapuadeIbHOCTH CEPICUHO-
ro put™a (BCP). Onenka ¢ynkunonanbaoro cocrostuust AHC
IIPOBOJMIIACH MTOCPEACTBOM TECTa aBTOHOMHOIo OajaHca, Ha
ocHoBe ananu3a BCP B nokoe y 43 ciopremenos ¢ HOIT/CIT, 40
crioprecmenoB 6e3 HOTI/CIT u 35 ¢pusndeckn HeaKTUBHBIX JIUIL B
KOHTPOJIBHOM IpyIIIe.

HccnenoBaHne BHISIBUIO CHIDKEHHE TTAPACHMITATHYECKOH aKTHB-
HOCTU U HOBBIIIEHHBIN CUMIATUYECKUI KapIHOBaCKYJISIPHbIHA
koHTposb B ciiyyae HOII/CII, 0coGeHHO y CIIOPTCMEHOB ¢
HepeTpEeHNPOBKOH B cpaBHEHMH ¢ crioprcMeHamu 6e3 HOTI/CII.
XapaxrepHasi IJIsl CUMIIaTHYECKOTO IOMHHHPOBAHUS «CTPEcC-
peakuus» y croprcMeHoB ¢ HOII, Taxke kKak U y HEKOTOPBIX
CIIOPTCMEHOB C MEPETPEHUPOBKOIl, MOXKET OBITH MOKa3aresieM
(bU3YECKOH HII YMCTBEHHOH YCTAIOCTH U XPOHUYECKOTO CTpecca,
TOIIa KaK «II0JTHAsl aBTOHOMHAS! JJUCTOHUS Y OoJbIIMHCTBA (67%)
cniopreMeHoB ¢ CIT sprsercs oTpaxeHneM HapyLIeHHs aJlalTalyu
Goree TSHKETION CTeNeHH, CBsI3aHHAas C IIOJABICHHOM PEryIIITOPHOM
¢ynkumeit AHC, ¢ Touku 3peHust Kak CHMITaTHYECKOM, TaK U mapa-
cumnarnueckon aktusHocTH. Yanie scero HOIT u CIT nabmonanuch
y OOpIIOB, YTO SIBISIETCS MPEIMETOM JajbHEHIIEr0 U3yYeHHs U
PEryJIsipHOTO MEIULIMHCKOTO KOHTPOJISL.

Takum o0Opa3oM, pe3ysbTaThl MPOBEICHHOTO HCCIIECIOBAHUS
BBISIBIJIN IIPOIPECCUPOBAHKE BEI€TAaTUBHON HEYCTONYMBOCTH
u ocnabnenue peryiastopaoi ¢pynkuuu AHC y cnoprcMeHOB
¢ CII. CnenoBaresibHO, OIICHKA BapHaOCIBHOCTH CEPACYHOTO
pUTMa MOXKET ObIThb MapKEpOM BBIABJICHUS IEPETPEHUPOBKU Y
CIIOPTCMEHOB U CMEKHbBIM I/IHCprMeHTOM B OIITUMHU3ALIMU ITPO-
rpaMMbl TPEHUPOBOK, a TAK)KE CBOCBPEMECHHOMN JIUArHOCTUKH H
npeseHuuy nporpeccupoanust HOIT/CII.
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UCCJETOBAHUE MUKPO®JIOPHI KHIIIEYHUKA KPBIC IO/ BO3JIECTBUEM
BHYTPEHHEI'O U BHEIITHET'O OBJIYYEHUSA

"Kaiipxanosa blI.O., 'Yait:kynycoBa H.)K., 'Ypa3zanun M.M., ’Crenanenxo B.®., *Xomu M.

Tocyoapcmeennoiii meduyunckutl ynusepcumem 2. Cemetl, Pecnyonuxa Kazaxcman,; >?Meouyunckuti paouonoeuseckuti Hay4Hblil
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uccnedosamenbekull paouonocudeckutl yenmpy Munzopasa Poccuu, O6nunck, Poccust, 3 Yuusepcumem Xupocumoi, Anonus

[TpoBeneHbl MHOTOYHCIICHHBIE UCCIIEA0BAHMS 110 N3YUYEHHIO CO-
CTaBa M 3HaYEHUsI MUKPOIIOPHI TOJICTOTO Kueynuka [2,8,9,38].
JlokazaHo, 9TO B TOJCTOM KuilieuHuke obutaet ot 300 10 500
BUJIOB PA3IMYHBIX MHUKPOOPraHU3MoB, 90% U3 HUX SABJIAIOTCS
MHKpoOamu MyTyanuctamu (Oudumo-, nakrodakrepuu, Oaxre-
pouIbI, MENTOCTPENTOKOKKH), TOJIBKO MaJOYHCICHHAs TpyIma
NpeACTaBlieHa YCIOBHO MAaTOTEHHBIMH MHKPOOPTaHU3MaMH.
Macca HopManbHOW MHKPOGIIOPBI KHIIEYHHKA B3POCIIOTO YesIo-
BEKa COCTaBIsieT Oosee 2,5 KT, a eé uncieHHocTs - 104[12,13].

KauecTBeHHOE 1 KOTMYECTBEHHOE COOTHOIICHHE MUKPOOPTaHU3-
MOB B OpraHax U CUCTEMax sABJIACTCA '-[pe3BbI'-lal\;IHO YYBCTBUTEIIb-
HBIM MHJIUKAaTOPOM COCTOSAHHSA OpTraHHU3Ma 4YC€JIO0BCKa. BaKTepI/ll/l
HOPMaJIbHON MUKPO(QIIOPHI IPEACTABISIOT COO0It IBOITIOIMOHHO
CO3JIaHHBIN «Ononornueckuii 0apbep» MakpoopraHu3Ma, o3Bo-
JSFOLIM eMy cylecTBoBaTh B ouochepe [16,19,11]. CumOunoHT-

© GMN

Hasi MUKpO(IIopa KHILIEYHHUKa, B IEPBYIO ouepesb Ouduio- u ax-
TOOAKTEPHH, TOCPEACTBOM aHTHICHHOM CTUMYJISILIUK YCUITUBACT
o0pa3oBaHNe KOMIUIEMEHTA, JIN30LUMa, UMMYHOTIIOOYJIHHOB,
MHAYLUPYET CUHTEe3 HHTEep(EepOHa, CTUMYITHPYET TUMQPOH THBIH
anmapar KUIIeUYHHKa, OKa3bIBast PSAMOE BIUSHUE Ha TU(depeH-
1mpoBKy T- n B-nuM@onnToB B neiiepoBbIx OIsIIKaX, HHAYLHPYS
(YHKIMOHATIBHYIO aKTHBHOCTH (aronuTos [14,18].

OiHaKO TIPH BO3ACHCTBHM BPEIHBIX 9K30- M DHIOTCHHBIX (paKkTO-
POB, 3TOT MOIIHBIN MO COCTAaBY M KOJIUYECTBY MHUKPOOUOIICHO3
HapyIlaeTcs, B CTOPOHY yBEIMYECHHUS HEONaronpusaTHOH MUKPO-
(iopsI 1 cIOCOOCTBYeT pa3BuTHIO AucOakTeprosa [10,17,20,32].
B pesyrnbrare 4ero MUKpOOHBIE aCCOLMAIINK HE MOTYT BBITIOJHSTh
3alIUTHBIE M (HU3HOTIOTHYeCKHe (GYHKIMHU, OCYIECTBISIONINE B
YCIIOBHSIX HOpMOLIeH03a. OTHUM M3 TaKKX (haKTOPOB, BIMSIOLINX
Ha MUKpPOQJIOpY SIBISIETCS HOHM3HpYIoliee u3nyuenue [21,22,30].
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[Mpo6nema onpeieneHns 3HAUUMOCTH 00Ty ISHHSI IIPH HOCTYILIe-
HUM B OpPraHU3M HEHTPOH-aKTUBUPOBAHHBIX PAaJHOHYKIIHUIOB,
00pa30BaBIIMXCS B NOYBEHHOH MBUIM 10 HACTOSILETO BPEMEHH
SIBIISIETCSI TPEIMETOM AucKyccuit [26,28,29]. CornacHo JaHHBIM
nuteparypsl [15,34], npu arMocdepHBIX SACPHBIX UCIIBITAHUSIX,
B pe3y/bTaTe HEUTPOHHON aKTUBALIMU XUMHUUECKUX 3JIEMEHTOB,
B COCTaBe IOYBBI 00pa3yloTcsi OeTa- W raMMa-u3iydaromne
pazuonyxiauael. OIHO U3 BeIyUIMX 3HAYEHUH B 9TOM IIpoliecce
OTBOAUTCS KOpoTKoxkuBymemy *Mn (T, ,=2,58 1), KoTOpHIii
ABJISIETCS OJHUM U3 OCHOBHBIX HEHTPOHHO- aKTUBHUPOBAHHBIX
Oera-u3ydaTeneil B Te4eHHe NepPBbIX YaCOB MOCIIE HEUTPOHHOM
aKTHBALMK YaCTHL TOUBEeHHOM nbutu [33,35,37].

Bakrepuonornyeckuii aHajau3 4ejaoBeKa, a TAKKe IKCIIEPUMEH-
TaJbHbBIC UCCIIEIOBAHNUS C UCIIONB30BAHUEM )KUBOTHBIX (MBILIIH,
KPBICBI, CBUHBH, COOAKH) BBISIBUIIN MHO)KECTBEHHBIC U3MEHEHHS
creruduuecKoil MUKpOQIIOphl KUIICYHUKA, IEMOHCTPHPYS 1yB-
CTBUTEJIBHOCTH OAKTEpHii K 00LIEMY M YaCTHIHOMY OOJIydEHHIO
Tena xo3stuHa [30,31]. 3smenenus B 6akrepuaibHOM iope cro-
COOCTBYIOT HAPYLICHUIO COCYUCTOMN IPOHULIAEMOCTH CIN3UCTOM
0001104KH ¥ MOTOpHMKH Kuineunuka [24,25]. Ilo pesynbratam
UCClIeIoBaHM, ipoBeneHHBIX B 1950-¢ u 1960-e rozapl, onpeze-
JICHBI OAKTEPUH, IPUCYTCTBYIONIHE B (PEKATHSIX U SBISFOLIACCS
4yBCTBUTEIBHBIMH K HOHU3UPYIOIIEMY H3iTyueHuto. O0nydyeHne
TOHKOTO KMIIEUHHKA J10301 6,3 I y KpbIc IPUBOAUT K 4-KpaTHOMY
yMeHblIeHHIo yakTobakrepuit 1 1000-kpaTHOMY yBEIMUYECHHIO
IICEBIOMOHA/I, IOCTUTasi MAKCUMAaJIbHOTO YPOBHS Ha 6-7 1Hu [36].

O6nyuenue kumeunuka (19,4 I'p) nmm Beero tena (13,6 I'p) y kpbic
BBI3BIBACT U30BITOUHBIH OAKTEPHATBLHBINA POCT MUKPOOPTAHH3MOB B
TOHKOM KuireqHuke [27]. Takum 06pa3zoM, BBILICIPHBEACHHBIC JaH-
HbIE YKa3bIBAIOT HA N3MEHEHHS KaUe€CTBEHHOT'O 1 KOJIMUECTBEHHOTO
cocraBa MUKPO(IIOpHI B 3aBUCHMOCTH OT BHA U JI03bI OOITyUeHHMS,
BPEMEHH U Pa3BUTHS IMCOAKTEPHO3a.

[lenbto uccienoBaHUs SBUIOCH NPOBEJEHUE CPABHUTEIBHOM
OIICHKH Ka4eCTBCHHOTO M KOJHUYECTBEHHOTO COCTAaBA MUKPOQIIO-
PBI TOJICTOTO KHMILIEYHHUKA KPBIC ITPU BO3JIEHCTBUM BHYTPEHHETO
Y BHEIIHETO OOIYYCHHUS.

MarepuaJj 1 MeTo/Ibl. DKCIIEPUMEHT MPpoBOoAIIK Ha 40 necsTu-
HeJleNIbHBIX Kpblcax-caMuax JuHuu Bucrap, 200-230 r. Kpbichl
npuobpetens! B Kazaxckom HayuyHOM LieHTpe KapaHTHHHBIX U
300HO3HBIX 3a0osieBanuii, Anmatsl, Kazaxcran. Kpbicel conep-
JKaJIICh CO CBOOOIHBIM JIOCTYIIOM K OCHOBHOW JM€Te W BOIO-
IPOBOJHOII BOJE.

JKuBoTHbIE GbUTH pa3/eieHbl Ha YETHIPE IPYIIIIBI:

1. «Bbicokas» n03a (0,90 I'p) - Mn — 10 kpsic (BHYTpeHHEE
o0y4eHue);

2. «Huzkas» 103a (0,69 I'p) - *Mn rpymma - 12 kpbic (BHyTpeHHEe
o0ny4eHue);

3. %Co rpynma (2 I'p) - 9 kpsic (BHELIHEE 00IyUCHHE);

4. KonTponbHas rpynmna - 9 kpbic.

Hacrosiiee S5KCIIEpUMEHTAIBHOE HCCIISI0BAHHE TIPOBEICHO HC-
T0JIb30BaHUEM HEHTPOH-aKTHBUPOBaHHOTO **MnO, (BHyTpeHHEe
o0iydyeHne) u BHelHero oomy4eHus ucrogunuxom “°Co (2 I'p).

Jlo3bI BHyTpeHHero obnyuenust (**Mn) cocraunu: B rpyme (1)
- 0,14+0,03 I'p Bo Bcem Tenie u 1,90 = 0.47 I'p B ToNICTOM KHLIICY-
HuKe; B rpynne (2) - 0,091+0,026 I'p Bo Bcem Tene u 0,69+0,17
I'p B Toscrom kuieuHuke. Jlo3a BHemHero oonyderus ot ©Co
cocraBwia 2,0 I'p - rpynna (3)
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J1s o3UMeTpUYeCcKUX HCCIeJOBaHUNM ypOBHEH BHYTPEHHEIO
00Ty YeHH s KCIIOIb30BAIIH [0 TPH KPBICHI U3 KaxK10# “*Mn rpy1-
nbl. Oprasbl U TKaHU U3BJIEKAIM CIyCTs 3 yaca Hocje Havaja
00JIy4eHHUs] — MOCJIe YMEPIIBICHHS )KUBOTHBIX ITyTEM BHYTPH-
OpIOLIMHHOTO BBE/ICHUS KETAMHUHA.

Jliis 6aKTepHOIOTHUECKUX HCCIIEN0BaHuil (CIIycTs 6 4acoB U Ha
3, 14 u 60 cyTku mocie oOIy4YeHHUs1) TaKKE UCIIOIb30BAIU TI0
TPH KPBICHI U3 K0 rpyrisl (B rpymie **Mn (2) cryctst 3 u
14 nHel ObUTH KCTIONIE30BaHbI TOJILKO JIBE KPBICHI).

Metonuka o6IydeHUs: ¢ UCTIONb30BAHMEM HENTPOHHO-AKTHBH-
poanHoro *MnO, u nocie/yIomas OleHKa 035l BHYTPEHHETO
o0JyueHus mpeacTasieHsl B [15,34].

*MnO, 6b11 nToMyYeH myTeM HelTpoHHOM akTHBaruu 100 Mr mo-
powka MnO, ¢ ucnonb3oBanueM sepHoro peakropa baiikan-1 s
HauunonansHom simepHoM nentpe, 1.Kypuaros, Kazaxcran. ®mto-
€HC TEIIOBBIX HEUTPOHOB cocTapisit 8 X 10 H/em? u 1,6 x 10"
H / cM? (U1t IBYyX BapUaHTOB OOJIydeHust — ¢ 00Jiee BBICOKOM U
6oJiee HU3KOM aKTHTBHOCTBIO **Mn, cooTBeTcTBeHHO). CriycTs 6
MHH. [10CJIe OKOHYaHUS HEHTPOHHO! aKTUBALMU OCYIIECTBIAIACh
9KCIO3MIHS SKCIIEPHUMEHTAIIBHBIX KUBOTHBIX ITOPOLIKOM *°Mn.
AKTHBUPOBaHHBIHA MOpOIIOK - *MnO,, pacmbUIsIN B CHENH-
aJIbHBIX OOKCaX, COACPIKALIUH 10 MECTh KPbIC B KaxxaoM. OauH
qac CITYCTA BCE KPbIChI OBLTH NEPEMELICHBI B KYUCTBIC» OOKCEI.

Viamepenust akTHBHOCTH °Mn B OpraHax M TKaHsX )KHBOTHBIX
IMPpOBOAMIA METOAOM raMmMa-CIEKTPOMETPHUHU. nOFJ'[OLLleHH]:IC
J0JIK DHEPruu OT BHyTpeHHeFO GCTa— n ramma- O6Hy‘lCHI/Iﬂ
OpraHoB, TKaHEH M BCEro Tejla PacCYMTHIBAIM METOJOM CTOXa-
CTHYCCKOI'O MOACINPOBaHUA B3aMMOHCﬁCTBMﬂ HUOHHU3UPYIOLIETO
u3Iy4eHus ¢ BeuiectsoM (Meton Monte-Kapio, Bepcust MCNP-
4C) ¢ uCNoJIB30BAHUEM BO3PACTO3aBUCUMOTO MATEMATHYECKOTO
(haHTOMA SKCTIIEPUMEHTATIBHOM KPBICHI [15,34].

Tpetbst rpyrina Kpbic mojaBepraiach raMmma-obayuetuo “Co B
no3e 2 I'p ¢ MomHOCThIO 2,6 ['p/MUH C HCTIONB30BAHUEM YEIIl-
CKOTO paJirioTepaneBTHyeckoro ycrpoicrsa « Teragam K—2 unity
(UJP Praha, Praha-Zbraslav, Uexwus). []yis 3Toro 6611 paspaboran
CII0CO0 TOMIOMETPUYECKO-T03UMETPUIECKOM MOITOTOBKH KCIIE-
PUMEHTAJIbHBIX )KUBOTHBIX K 06ny'-[eHmo. BO BpPEMs OKCITO3ULIUU
JKMBOTHBIX ITOMECIIAJIN B CIICIITUAJIBHO CKOHCprI/IpOBaHHbIe 60](0]:[
U3 OPraHUYECKOTO CTEKJIA C OTJCIBHBIMH OTCEKAMH JUIsl KAKIOM
KkpeIcbl. OOnydyeHue nposoaunu ¢ BepxHed (1I'p) u HuxHEH
(1I'p) moBepxHOCTH O0KCa. J[JIst H3MEPEHUS 103bI OT 00Ty UCHUSI
Co uCIoNnb30BaIK PaIUOPOTOTIOMUHECIEHTHBIM CTEKISIHHBIE
nosumeTpsl GD-302M (Chiyoda Technol Co., Tokuno, Snonus).
YeTBepTylo IpylIly COCTaBUIM MHTAKTHbIE )KUBOTHbBIC (KOH-
TPOJIB).

Bce nporieypsl Ha JKUBOTHBIX COIVIacOBaHbI U 0100peHb! Komu-
TETOM I10 3THKe ['0cy1apCTBEHHOI0 MEIMIIMHCKOTIO YHUBEpCUTETa
r. Cemeit, Kazaxcran (mporokon NeS ot 16.04.2014) B cooTBeT-
cTBUH ¢ TpeboBanusmu EBponeiickoro napnamenrta u Coseta 1o
VipaBieHHIO 1 3alUTe KUBOTHBIX [23].

CoznepKMMOe TOJICTOTO KHIICUHHKA 3UOUpPaIN B CTEPUIBHYIO
€MKOCTb U OTHpaBJIAJIM HA MI/leO6I/IOHOFI/l‘l€CKI/IH aHaJiu3, B
GakTepuooruueckyro jgaboparoputo Ha 6aze KommyHansHOrO
rOCyAapCTBEHHOI0 Ka3eHHOTro Mpeanpusitus «HpeKunoHHOM
6osbHMLEI I. CeMell» B TeueHHe IByX dacoB. bakrepuonoruue-
CKO€ HCCJICIOBAHUE TIPOBOAMIIM 110 CTAHAAPTHON MeTouKe [4].
O6pasen B3BelMBagn, roMmorenusuposain B 0,85% partBope



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

XJIOpH/Ia HaTpusl, Toydyas McxoaHoe passenenue 107, U3 wuc-
XOJIHOTO pa3BEJICHHsI TOTOBUIIN 9-/1€CATUKPATHBIX pa3BeACHUH B
(HU3HOIOrHYeCcKOM pacTBOpE BILIOTH 10 pa3Benehus 10710, 3aces
U3 ICCATUKPATHBIX pa3BeleHui (heKanii IpOBOIKIIN Cpasy Tocie
UX IIPUT'OTOBJICHUAA.

IloceBbl KynbTUBHPOBAIU B TedeHue 24-72 yacoB IpH TeMIIle-
parype 37°C.

BeieneHHbIe MUKPOOPTaHU3MbI HACHTU(GUIIMPOBAIIH 110 KYJIBTY-
pasbHBIM, MOP(]OJIOTNUECKUM, THHKTOPUAJIBHBIM H OMOXHMHYe-
ckuM cBoicTBaM. [loacyer kaxa0i IpymIbl MUKPOOPTaHU3MOB
B 1 rpamme (exanuii mpoBoawIHN 1o hopmyIe:

M=N*10""1;

rae M — unciio MukpoopranusmoB B 1 rpamme; N — KoJM4ecTBO
KOHOHHﬁ, BBIPOCIIMX Ha IMOBEPXHOCTH IIJIACTUHYATOTO arapa u B
DIyOUHE BBICOKOTO CTOJIOMKA; N — CTEIICHb Pa3BEICHHUS MaTepHaa.

OKoHYaTeIbHBIN Pe3yabTaT KOJIMYECTBEHHOIO COJlepKaHuUs Oak-
Tepuii B rpamme (exannii Beipaxkanu kak 1gKOE/T.

[lomy4yeHHble pe3ynbTaThl aHAIU3UPOBAIN C HCIIOJIB30BAHUEM
HelapaMeTPUUECKOil CTaTUCTUKYU 110 MaHHY-YUTHHU (IIporpam-
ma SPSS 20) [6]. [TocpencTBoM onucaTesIbHOM CTAaTUCTUKU 1151
Ka)/IOT0 TI0Ka3aTelis ONpeAesisuIi 3HAaYeHUE MEUAHbI, a TAKXKe
25 1 75 KBapTUIIbHBIX Uana3oHoB. CTaTUCTHYECKU 3HAYUMBIMU
CUMTAJIN PA3JINYUs MEXKAY KOHTPOJIBHOM U OIBITHOH rpyrniamu
npu 3HaueHusIx p<0,05.

Pe3ynbraTsl u ux o6cyxnenue. Vsydenne xapaxrepa MUKPOGIIOpbI
TOJICTOI'O KHIIICYHHKA KWBOTHBIX BO3JJ,CI\/'ICTBHGM BHyTpeHHeFO nu
BHEIIIHEro 00Ty YeHHSI BBISIBUIIO HAPYIICHNSI MUKPO(IIOPBI KMILIEYHO-
ro MukpoouoreHo3a. [Ipy 3ToM H3MeHseTCs KOIHYECTBO U 4acToTa
oOHapy KeHHs1 IIPE/ICTABUTENeH KaK OOIUIaTHOM, TaK U TPaH3UTOP-
Hoil ¢u1ops! (Tabiuua). Vi3 Tabiuib! SIBCTBYET CHIDKEHUE YUCIICH-
HOCTH aHa’POOOB, MOJIOYHOKHCIIBIX OakTepuit: OudumodakTepui,
JIaKTOOAKTEepUil C OZHOBPEMEHHBIM IOBBILIICHUEM COAEPKAHUSA
YCJIOBHO NATOT€HHbIX OakTepHi (MpoTeid, tuTpodakTep).

KonnuectBo 6upunodakrepuii cryctst 6 4acoB yMEpPEHHO CHH-
Kanock B 0benx rpymmax ‘Mn — 1o 12,0 (2,0; 2,1) u 1g2,0 (2,0;
2,15) B cpaBHEHUH ¢ KOHTPOIIBHOI - 129,0 (8,92; 9,15) (p=0,037),
a TaKxe ¢ rpymmoi BHemHero oonyyenus “Co- 5,0 (4,65; 5,0)
(p=0,034) na npotsuxenuu 14 cyrok. KonrdecTBo gakrodakTepuii
B IIepBOi1 rpynme (Bbicokast — 56 Mn) 6 yacoB u 3 AHSA cIycCTS
PaBHSUIOCH HYINIO, a crycTs 14 nHell 0OHapyXHMBaIKCh B KOJIH-
gectBe 1g2,0 (2,0; 2,15), B KOHTPOIBHOI! TpyIIe — B KOJIUYECTBE
1g4,3 (4,15; 4,38) (p=0,037).

Bo Bropoii rpymne (Hu3kas-**Mn) KOJMYECTBO JIAKTOOAKTEPHiA
CTaTHCTUYECKUH 3Ha4MMO cHU3WiIoch 10 1g2,0 (2,0; 2,15), u He
M3MEHSUIOCh J10 KoHL@a dkcnepuMenTa (p=0,037), 4To MOTHOCTHIO
COBIAJIAET ¢ IUTepaTypHbIMU JaHHbIMU [27]. ITo konmuecTBy J1ak-
ToGaKTepuii Mexty Bropoil (Hu3kas-"*Mn) u tperseit (“Co) rpyn-
1'10171 CTaTUCTUYCCKH 3HAYNMbIX OTJ'[I/I'-H/II\/’I HC BBISBJICHO.

Duiepuxuii ¢ HOpMaJIbHOI (EepPMEHTATUBHOW aKTHBHOCTBIO
6 uyacoB cIycTs B IEpPBOH IpyIIe BHYTPEHHETO OOIydeHHs
(°*Mn) He O0OHapYKHBaJIOCh, XOTS Yepe3 3 AHS HUX KOJHYC-
cTBO yxe nocruraio 1g5,0 (2,5; 5,23) (p=0,034), cnycrs 14
JHEH — paBHAIOCH HYIIO, @ 2 MecALa CIIYCTS - YBEIUUUIOCh
1o 1g4,15 (4,0; 4,3).

© GMN

Bo Bropoii rpyrne (Hu3kas->*Mn) 6 4acoB CITyCTs YHCIIO SIIECPH-
XM COOTBETCTBOBAJIO HOPME, UTO, IO BCEH BEPOSITHOCTH, OBLIIO
BBI3BaHO HM3KOM 1030# (0,69 I'p). OnHako Tpoe CyTOK CIyCTS
MX KOJMYECTBO PE3KO yMeHbIIMIOCh - 185,47 (5,38; 5,47), u Ha
14 cytku coctaBwiIO HyJb. [0 ypOBHS KOHTPOJIBHOW I'PYMIIBI
KOJIMYECTBO AIIEPUXUI TOCTUIVIO ciycTs 60 CyTOK.

B rpymme “°Co konnuecTBo SIIepuxuii ¢ HOpMaJIbHOU (epMeH-
TaTUBHON aKTMBHOCTBIO 6 4acoOB CITYCTs TOCJ]e BO3JEHCTBHA
yYMepeHHO MmoHu3miIoch - 1g5,0 (5,0; 5,15) B cpaBHEeHHHU ¢ KOH-
TponbHOU Tpynnoit 1g7,0 (7,0; 7,15) (p=0,043). Ha 3 cyTku ko-
JIMYECTBO KUIIEYHOMH MaI0YKH HOPMaJIN30BaJIOCh, a K 14 — onsTh
nonu3uinock 10 1g2,0 (2,0; 2,5). YpoBHS KOHTPOJIBHON TPYIIITBI
KOJTMYECTBO SIUEPUXHI T0CTUIIIO 60 CyTOK CITyCTsI.

Crieryer OTMETHTB, YTO B TepBoii rpymme (**Mn) u3 ¢akyib-
TaTI/IBH()ﬁ (I)J'Iopl)l BBIJACIISIIUCH FeMOHPI3I/lpyIOLL[I/le OIICPUXUHN B
xonyectse 1g7,0 (6,84; 7,15), KoTOpBIX B HOpME BOOOIIE HET U
3 [HSA CIyCTSI MOCIIE BO3ACHCTBUS MOHU3UPYIOLIETO M3JTyUCHHS
MX KOJIOHHH OTCYTCTBOBAJIH.

H3BecTHO, YTO reMONUTHYECKUE KUILIEUHbIE TAJI0YKHU (B HOPME OHU
HE MPHCYTCTBYIOT) CIIOCOOHBI BBIpadaThIBaTh TOKCHUHBI, H CIIOCO0-
CTBYIOT Pa3BUTHIO KMILIEYHBIX U AJIJIEPTMUYECKUX IIPOLIECCOB.

V KUBOTHBIX BTOPOIi rpyriibl (HU3Kas->*Mn) ciiyctst 14 nueii pe-
ructpupoBanuck Proteus vulgaris B BBICOKHMX pa3BefeHusx 1g5,3
(2,65; 5,57), a B rpynmnax 1 (**Mn), 3 (°Co) u 4 (kOHTpOJIBHAsN)
JIAHHBIC MUKPOOPraHU3Mbl HE BBICEBAIMCH. B 3TOii e rpymie
BBIIBISUIMCH Staphylococcus spp. B konuuectse 13,47 (1,73;
3,58), OHAKO CTAaTUCTHUYECKU 3HAUUMBIX OTIMYHUM OT APYrux
IPYIII HE BBISBIICHO.

bakrepuu pona Citrobacter 0OHapy»KHBaIKCh 6 YaCOB CITYCTS
17,3 (3,65; 7,38) nuepes 14 nneii 1g5,3 (2,65; 5,6) B iepBoii rpym-
rie (Bbicokasi->**Mn), a Taxske 6 uacos crycts 1g7,3 (3,65; 7,38) u
uepes 3 aust 1g6,3 (3,15; 6,38) Bo Bropoii rpyrie (Hu3Kas-*Mn).
OpnHako crycts 2 Mecsiia B MUKpOQJIope TOJICTOr0 KUIISYHUKA
OHH HE OIPE/ICIISIIUCh.

HeO6X0):[I/lMO OTMETHUTD, UTO ITOABJICHUEC B KMIIICYHUKEC ITOBBIIIICH-
HOTO KOJINYECTBA yCIIOBHO-MIATOTEHHOU (I0pbI, 0COOEHHO a3p0o0-
HOI, CBUJIETEIILCTBYET 00 0CIIa0ICHNH aKTUBHOCTH HUHANTCHHOTO
aHa’pobHOro KoMmroneHta Hopmodiops [1,3]. M3BecTHO, uTO
B YCJIIOBUAX HOHH)KCHHOﬁ PE3UCTCHTHOCTU MaKpOOpraHusma
OINPEACIICHHBIC BU/IbI YCIIOBHO-ITATOICHHBIX MUKPOOPTaHHU3MOB,
JOCTHTIIIHE MOMyJIsIEoHHOr0 ypoBHst (10°—10° KOE/mu), popmu-
PYIOT accolfaIu, 00beTHHECHHBIC B OaKTepHAaTbHbIC OHOTIIICHKH,
CrocoOHbIC HHUIIMUPOBATh HHPEKINOHHBIH mporiecc [4,7].

3HAaYMMBIM ITOKa3aTeaeM }ll/IC6I/IOTI/I'~l€C](OFO COCTOSAHHUA KUIICY-
HHKa sIBJIsII0TCs Tprobl poga Candida. Mx oGHapyxuimm Bo Beex
SKCHEPUMEHTANbHBIX TPyNNax, KpoMe KOHTposbHOU. Tak, B I
rpymne (Bbicokas->*Mn) u 2 (**Mn) 6 4acoB CIyCTsI BBISBICHBI
rpu6s! poa Candida B xonmuectse 1g4,0 (4,0; 4,15) n 1g4,3 (4,2;
4,38), coorBeTCTBEHHO. OHM PETUCTPUPOBAIUCH TOJIBKO 6 YaCOB
CITyCTs1, @ Ha OCTAJIBHBIX CPOKAX UCCIIEIOBAHMS OTCYTCTBOBAIIH. Y
o6iyuennsix rpyi ©’Co rpubsi poaa Candida oGHapyxuBainch
Ha 14-e cytku - 1g3,3 (3,15; 3,30).

HpOBe)leHHble ucciaea0oBaHuA CBHﬂeTeHbCTBy}OT O BBIPAXXCHHOM
BIMSHAM HEHTPOHHO-aKTHBHPOBAHHOTO **Mn (BHyTpeHHEe 00-
JydeHue) 1o cpaBHeHuIo ¢ “°Co (BHenHee 001yUYeHHE) Ha COCTaB
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HPHCTEHOYHOM MUKPOQIIOPHI TOJICTOTO KullledHuKa. Kpome Toro,
HpH JUCOAKTEPUO3ax IPOUCXOIUT PE3KOE CHIKCHHE KOJTMYeCTBa
aHa’pOOHOI HOPMOQIIOPHI U yBEINYEHHE YHCIIA YCIOBHO-NIATO-
TE€HHBIX MUKPOOPTaHU3MOB.

BoiBoabl

1. Bo3neiicTBre BHYTPEHHETO M BHELIIHETO HOHU3UPYIOIIETo U3-
JIy4EHHsI BIIMSIET Ha PEaKTHBHOCTD IIPUCTEHOYHOH MUKPOQIIOPHI
KHUILIEYHUKA )KUBOTHBIX.

2. YpoBeHb 03bl, MOIYYEHHOH OT paclbUIeHUs HEHTPOHHO-
AKTHBHPOBAHHOIO Mopomika **Mn, ObUT JOBOJNBHO HHU3KHIL, &
ouonornueckue 3G(GEKThl - BHIPAKCHHBIMU. DTH U3MCHCHHS
OKa3aJHCh Oojiee TSHKENBIMH WU JIUTENBHBIMU, YeM 3(dEeKThI,
CBsI3aHHbIC ¢ TaMMa-o0ayueHuem “°Co.

3. [lonmy4eHHbIe B pe3yabTaTe UCCIEIOBAaHMs JaHHbIC YKa3blBa-
10T Ha NOTEHIUAIBHO BBICOKUE PUCKH BHYTPEHHETO O0JIydeHHS
HEUTPOH-aKTHBUPOBAHHBIMHU PAJUOHYKJINIAMHU, KOTOPBIE MOTJIH
ObITh 00pa30BaHbI BCIEACTBHE ATOMHBIX OOMOAPANPOBOK W/HIIH
aTMOC(EpHBIX/HA3eMHBIX AACPHBIX HCIBITAHUIA.
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SUMMARY

RESEARCH OF INTESTINAL MICROFLORA IN THE
RATS FOLLOWING THE INTERNAL AND EXTERNAL
IRRADIATION

'Kairkhanova Y., 'Chaizhunusova N., 'Urazalin M.,
Stepanenko V., *Hoshi M.

Semey State Medical University, Republic of Kazakhstan, °A. Tsyb
Medical Radiological Research Center - National Medical Research
Radiological Center, Ministry of Health of Russian Federation, Ob-
ninsk, Russia, *Hiroshima University, Hiroshima, Japan

The aim of the research was comparative investigation of the
quantitative and qualitative composition of large intestinal mi-
croflora following internal (by dispersed powdered **Mn) and
internal exposure of Wistar rats.

Ten weeks-old male Wistar rats were used. Rats were divided
into four groups: L-**Mn group with 12 rats, H-**Mn with ten
rats, ®°Co group with nine rats and control group with nine rats.
L-**Mn and H-**Mn groups were exposed to two different doses of
*MnO, powder. “Co group received 2 Gy of external “Co y-ray
whole body irradiation. Totally 40 rats. Three rats from each group
were sacrificed throw 6 hours and on days 3, 14, and 60 after the
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exposure. Animals were examined throw 6 hours and on days 3,
14 and 60 after exposure. Although the absorbed doses in large
intestine were only 0.69 and 1.90 Gy in **Mn exposed groups,
respectively, changes in large intestinal microflora were evident.
After 6 hours and on day 3 after *Mn exposure amount of main
representatives of large intestinal microflora (Bifidobacterium and
lactobacilli) was decreased in the dose dependent manner. On the
other hand, the amount of conditionally pathogenic bacteria was
increased. These changes were persistent even on day 14. External
®“Co y-irradiation at a dose of 2 Gy also changed the intestinal
microflora, but these changes were not persistent and on day 14
after irradiation returned to the control level.

Our data suggest that internal exposure to dispersed powdered
Mn has a significant biological impact on the intestinal micro-
flora for a prolonged period of time, when it is compared with
the effects of external radiation.

Keywords: Manganese - 56, internal irradiation, external irradia-
tion, intestinal microflora, rats.

PE3IOME

HCCIEJOBAHUE MUKPO®JIOPbI KHIIEYHUKA
KPBIC TTOJ BO3JIEWMCTBUEM BHYTPEHHEIO M
BHEHIHEI'O OBJIYYEHMUS

'Kaiipxanosa bI.O., 'Yaii:kynycosa H.)K., 'Ypazaaua M.M.,
Crenanenko B.®., 3Xomu M.

Tocyoapcmeennoiti meouyunckui ynueepcumem 2. Cemetl, Pe-
cnybnuka Kazaxcman, >Meouyunckuii paouonio2useckuii Hay4Hbiil
yeump um. A.@. {viba - punuan edepanvrozo cocyoapcmeen-
HO20 61002icemio2o yupexcoenust « Hayuonanvnwiii meouyunckuil
uccnedosamenvekuil paouonozuieckuil yenmpy Munzopasa
Poccuu, Obnunck, Poccust; 3Yuusepcumem Xupocumoi, Anonus

Ienbto nccaenoBanus sIBUIACh OLIEHKA KAYECTBEHHOTO M KOJU-
YECTBEHHOTO COCTaBa MUKPOQIIOPHI TOJICTOTO KUIICYHUKA KPBIC
IPH BO3JCHCTBUM BHYTPEHHETO ¥ BHELIIHETO 00Ty YeHHSI.

DKCIepuMEHT NMPoBoAIIN Ha 40 IeCATUHEACTBHBIX KPhICAX-CaM-
nax auHuK Bucrap. Kpbic pacnipenenunu Ha 4 rpynmnsl: [ rpynmna
— 10 xpseic ¢ Goxee BBICOKOIT 030l BHYTPEHHEro OOIy4eHUs
paanonykimaoM **Mn; 11 rpymnma — 12 KpbIC ¢ MOHUKCHHOMN 10~
301 BHYTpEHHETO 00yueHus paanonykiauaom **Mn; 111 rpymma
— 9 xpsic ¢ BHewHUM 00yueHneM “Co. Tpu KpbICHI U3 KaKI0M
IPYIIIB OBLIM JCKANTHPOBaHbI 6 4acoB crycts U Ha 3, 14 u 60
CyTKH rociie o0mydeHust. [Ipy HOmIOMEHHBIX /103aX BHYTPEHHETO
o6myuenus Toncroro kumednuka 0,69 I'p u 1,90 I'p y rpymm, moa-
BEPIIINXCS BO3ACHCTBHIIO **Mn, BBISIBJICHO OYEBHIHOC H3MECHEHHE
MHKPOQIIOPHI TOJIICTOTO KUILIEYHUKA. 6 YACOB CITYCTs ¥ Ha 3 CYTKH
nociie oomyueHus **Mn moka3aTesi OCHOBHBIX MPEICTaBUTEIICH
MHKPOQIIOPBI TOJICTOTO KUILEYHUKA - OMu10- 1 TakToOaKTepHii
MOHM3WIKCH B 3aBUCHMOCTH OT JI03bl, @ KOJIMYECTBO YCIIOBHO Ma-
TOTreHHBIX OaKTepHil YBENUUMIOCH. DTH H3MEHEHHS COXPAHSIINChH
1o 14 nust. Baemnee ramma-o0mnyuenune “°Co B 1o3e 2 I'p Takke
U3MEHMIO MUKPOQIIOPY KHIIEYHHKA, OHAKO 3TH U3MEHEHHS HEe
COXPAHSJINCH U Ha 14 cyTkH 1mocie 00ayueHus BO3BPAILAINCh K
KOHTPOJILHOMY YPOBHIO.

CrenyeT MpeanoNoXuTh, YTO BHYTpeHHee obmydeHne **Mn,
Ja)ke B YCIIOBHSIX HU3KHX 7103 OKa3bIBaeT Oonee CylmeCTBEHHOES
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OuoIorHYecKoe BO3ACHCTBUE Ha MUKPO(IIOPY KUIICYHHKA B Te-
YEHHUEC JUIMTECIIBHOIO IIE€EPUOaa BPDEMCHU B CPABHEHU N C BHEIIHUM
U3IyYCHHEM.
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DEVELOPMENT OF THE GC-MS/MS METHOD FOR QUALITATIVE
AND QUANTITATIVE DETERMINATION OF CLOZAPINE IN HUMAN BLOOD

ISivsivadze K., 2Jokhadze M., Tushurashvili P., '"Murtazashvili T., 'Imnadze N.

Thilisi State Medical University, Department of Pharmaceutical and Toxicological Chemistry;
’Levan Samkharauli National Forensics Bureau, Thilisi, Georgia

Clozapine is an atypical antipsychotic medication, sold under
the different brand name. Pharmaceutical products, contains
Clozapine are available in tablets of 25 mg, 50 mg and 100 mg
for oral administration, in Georgia are registered under following
brand names: Leponex, Clozapine, Zopin, Azaleptine. Clozapine
is indicated for the treatment of severely ill patients with schizo-
phrenia who fail to respond adequately to standard antipsychotic
treatment and for reducing the risk of recurrent suicidal behavior
in patients with schizophrenia or schizoaffective disorder who are
judged to be at chronic risk for re-experiencing suicidal behavior,
based on history and recent clinical state [8].

Clozapine is a tricyclic dibenzodiazepine derivative, chemically
is 8-Chloro-11-(4-methylpiperazin-1-yl)-5H-dibenzo[b,e] [1,4]
diazepine, the structural formula is on Figure 1. The molecular
formula is C,;H ,CIN, which corresponds to a molecular weight
M 326.8, yellow, crystalline powder, practically insoluble in
water, freely soluble in methylene chloride, soluble in ethanol

(96 per cent), it dissolves in dilute acetic acid [3].
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Fig. 1. Structural formula of Clozapine

Mechanism of Action: the mechanism of action of clozapine is
unknown. However, it has been proposed that the therapeutic
efficacy of clozapine in schizophrenia is mediated through an-
tagonism of the dopamine type 2 (D,) and the serotonin type 2A
(5-HT,,) receptors. Clozapine tablets also act as an antagonist at
adrenergic, cholinergic, histaminergic and other dopaminergic
and serotonergic receptors.
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Pharmacodynamics: Clozapine demonstrated binding affinity to
the following receptors: histamine H1 (K, 1.1 nM), adrenergic
a,, (K, 1.6 nM), serotonin 5-HT, (K, 4 nM), serotonin 5-HT,,
(K, 5.4 nM), muscarinic M, (K,6.2 nM), serotonin 5-HT, (K, 6.3
nM), serotonin 5-HT,. (K, 9.4 nM), dopamine D, (K, 24 nM),
adrenergic a,, (K, 90 nM), serotonin 5-HT, (Ki 95 nM), serotonin
5-HT, (K, 120 nM), dopamine D, (K, 160 nM), dopamine D, (K,
270 nM), dopamine D, (K, 454 nM), and dopamine D, (K 555
nM). Clozapine causes little or no prolactin elevation. Clinical
electroencephalogram (EEG) studies demonstrated that clozap-
ine increases delta and theta activity and slows dominant alpha
frequencies. Enhanced synchronization occurs.

Pharmacokinetics: Absorption - In humans, clozapine tablets (25
mg and 100 mg) are equally bioavailable relative to a clozapine
solution. Following oral administration of clozapine tablets 100
mg twice daily, the average steady-state peak plasma concentra-
tion was 319 ng/mL (range: 102 to 771 ng/mL), occurring at the
average of 2.5 hours (range: 1 to 6 hours) after dosing. The average
minimum concentration at steady state was 122 ng/mL (range: 41
to 343 ng/mL), after 100 mg twice daily dosing. Food does not
appear to affect the systemic bioavailability of clozapine tablets.
Thus, clozapine tablets may be administered with or without food.

Distribution - Clozapine is approximately 97% bound to serum
proteins. Metabolism and Excretion - Clozapine is almost com-
pletely metabolized prior to excretion, and only trace amounts
of unchanged drug are detected in the urine and feces. CLZ is
a substrate for many cytochrome P450 isozymes, in particular
CYP1A2, CYP2D6, and CYP3A4. Approximately 50% of the
administered dose is excreted in the urine and 30% in the feces.
The demethylated, hydroxylated, and N-oxide derivatives are
components in both urine and feces. Pharmacological testing
has shown the desmethyl metabolite (norclozapine) to have only
limited activity, while the hydroxylated and N-oxide derivatives
were inactive. The mean elimination half-life of clozapine after
a single 75 mg dose was 8 hours (range: 4 to12 hours), compared
to a mean elimination half-life of 12 hours (range: 4 to 66 hours),
after achieving steady state with 100 mg twice daily dosing. A
comparison of single-dose and multiple-dose administration of
clozapine demonstrated that the elimination half-life increased
significantly after multiple dosing relative to that after single-dose
administration, suggesting the possibility of concentration-depen-
dent pharmacokinetics. However, at steady state, approximately
dose-proportional changes with respect to AUC (area under the
curve), peak, and minimum clozapine plasma concentrations were
observed after administration of 37.5, 75, and 150 mg twice daily.

Indications and usage: Clozapine are indicated for the treatment
of severely ill patients with schizophrenia who fail to respond
adequately to standard antipsychotic treatment. Because of the
risks of severe neutropenia and of seizure associated with its use,
clozapine tablets should be used only in patients who have failed
to respond adequately to standard antipsychotic treatment. Reduc-
tion in the Risk of Recurrent Suicidal Behavior in Schizophrenia
or Schizoaffective Disorder. Suicidal behavior refers to actions by
a patient that put him/herself at risk for death. The effectiveness
of clozapine in reducing the risk of recurrent suicidal behavior
was demonstrated over a two-year treatment period.

Dosage and administration: required laboratory testing prior to
initiation and during therapy prior to initiating treatment with

clozapine, a baseline the absolute neutrophil count (ANC), must
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be obtained. The baseline ANC must be at least 1500/uL for the
general population, and at least 1000/uL for patients with docu-
mented Benign Ethnic Neutropenia (BEN). Dosing Information:
The starting dose is 12.5 mg once daily or twice daily. The total
daily dose can be increased in increments of 25 mg to 50 mg
per day, if well-tolerated, to achieve a target dose of 300 mg to
450 mg per day (administered in divided doses) by the end of 2
weeks. Subsequently, the dose can be increased once weekly or
twice weekly, in increments of up to 100 mg. The maximum dose
is 900 mg per day. Over dosage Experience: the most commonly
reported signs and symptoms associated with clozapine overdose
are: sedation, delirium, coma, tachycardia, hypotension, respira-
tory depression or failure. Fatal overdoses have been reported
with clozapine, generally at doses above 2500 mg. There have
also been reports of patients recovering from overdoses well in
excess of 4 g [7].

Toxicity - The most serious cardiac complications caused by
clozapine, such as cardiomyopathy, myocarditis and pericarditis,
are characterized by shortness of breath, heart palpitations/pains
and thoracic pain. In most cases, electrocardiographic changes,
pericardial effusion, and nonspecific signs of inflammation are
observed. However, only a few cases of pericarditis and pericardial
effusion induced by clozapine, even when used at low dosage, are
reported in the literature. Was reported 65 cases of myocarditis, 52
cases of cardiomyopathy and only six cases of pericarditis occur-
ring during clozapine treatment. The dose used is a poor predictor
of clinical response, and there is little correlation between dose
and plasma level, due to individual differences in metabolism,
pharmacokinetic differences, gender, age, drug interactions and
the smoking of tobacco products [1].

Caser reports toxicity: in literature review was discussed several
cases, among them is the deaths of two patients with treatment-
refractory schizophrenia treated with clozapine. A 29-year-old
male had received gradually increasing doses of clozapine over
two years due to ongoing treatment resistance. Plasma clozapine
levels in the three months prior to his death ranged from 750 to
1200 pg/L. His final clozapine level taken 3 days before he died
was 1180 pg/L. His post-mortem clozapine level was 2800 pg/L.
In the second case, a 56-year-old female had been treated with
clozapine for 6 years, including a consistent 500 mg daily dose for
the 4 years preceding her death. Her CLZ levels varied between
290 and 1370 pg/L over her 6 years of CLZ treatment, although
there were no levels greater than 1000 pg/L in the 2 years preced-
ing her death. Her final clozapine level, taken 1 month before she
died, was 770 ng/L. Her post-mortem clozapine level was in the
range consistent with toxicity [9].

Although there is no simple relationship among clozapine levels,
therapeutic efficacy, and toxicity, was compared 3 non-overlap-
ping ranges and found: “medium” range (200 to 300 ng/mL) is a
good initial target; low range (50 to 150 ng/mL) is not as effective
as medium or high levels; high range (350 to 450 ng/mL) can be
tried if clinical response is insufficient, although the high range
was no more effective than the medium range. Over high levels
(ie >1,000 ng/mL combined clozapine and norclozapine levels)
have no proven benefit and increase seizure risk [4].

In this scenario, therapeutic drug monitoring (TDM) of psycho-
tropic drugs is essential: it can help to enhance the therapeutic
response, design optimal dosing regimens, avoid the build-up of
excessively high and potentially toxic drug concentrations and
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monitor patient’s adherence to treatment. Also important clozapine
determination for forensic purpose.

Over the last years, researchers have developed several methods
to determine clozapine in biological fluids.

For quantification of clozapine and norclozapine in the sera of
schizophrenic patients, treated with clozapine was developed
ultra-performance liquid chromatography tandem mass spec-
trometry (UPLC-MS-MS) for simultaneous determination of
clozapine and its major metabolite norclozapine in human serum.
The compounds were extracted from serum by a single step pro-
tein precipitation and analyzed using a UPLC-triple-quadrupole
detection (TQD) system. Separation of compounds was achieved
on a BEH C18 (50 mm x 2.1 mm, 1.7 um) analytical column
using methanol and water (both containing 0.2% ammonium
hydroxide) as the mobile phase at a flow rate of 0.40 mL/min. The
compounds were ionized in the electrospray ionization ion source
ofthe TQD and were detected in the multiple reaction monitoring
(MRM) mode. The MRM transitions m/z 327 — 270 and m/z 313
— 192 for clozapine and norclozapine, respectively, were used
for the quantification ions. Clozapine transition 327 — 192 and
norclozapine transition 313 — 270 were used as confirmation
ions. Method was applied for TDM [6].

Was described development of high-performance liquid chroma-
tography coupled to tandem mass spectrometry (LC-MS-MS) to
determine antipsychotics (olanzapine, quetiapine, clozapine and
etc.) along with antidepressants, anticonvulsants and anxiolytics
(diazepam and clonazepam) in plasma samples obtained from
schizophrenic patients. The samples were prepared by protein
precipitation. The target drugs were separated on an X Select
SCH C18 column (100 mm x 2.1 mm x 2.5 pm) within 8.0 min
by means of gradient elution. The drugs were then detected on
a quadrupole tandem mass spectrometer equipped with an elec-
trospray ionization source, operating in the multiple reactions
monitoring mode and in the positive ionization mode [2].

An ultra-performance liquid chromatography—tandem mass spec-
trometry method was developed and validated for the quantifica-
tion of 25 common pharmaceuticals in whole blood. The selected
pharmaceuticals represent the most frequently detected drugs in
forensic laboratory, among them was antipsychotic clozapine.
Whole blood samples were extracted with butyl acetate after ad-
justing pH with 2M NaOH. The target analytes were separated on
a100 % 2.1 mmACQUITY BEH 1.7 pm C18 column by a formic
acid/acetonitrile gradient elution using a Waters ACQUITY Ultra-
Performance Liquid Chromatography system. Quantification was
performed on a Waters tandem quadrupole ACQUITY TQD using
multiple reaction monitoring in positive mode. The analytes were
eluted within 11 min. The limit of quantification (LOQ) ranged
from 0.002 to 0.01 mg/kg depending on the analyte [5].

High quality exact analytical data are necessary in clinical and
forensic toxicology, because unreliable data could lead to wrong or
fatal treatment of the patient or to unjustified legal consequences
for the defendant in court.

Therefore, sensitive and reliable analytical methods are required
to for the detection and quantification of clozapine at these low

concentration levels in biological matrices.

The aim of this study was to optimize workflow, minimize costs
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and develop a simple, fast, sensitive validated GC-MS/MS method
for detection and quantification of clozapine in blood based on
solid phase extraction.

Material and methods. Clozapine (CLZ) European Pharmaco-
poeia (EP) Reference Standard (CAS number 5786-21-0, cata-
logue number C2460000) was obtained from SIGMA-ALDRICH.
Organic solvents of HPLC grade from Fluka and Merck (Ger-
many). Methanol of analytical- reagent grades were purchased
from Merck. Water passed through a Millipore system was used
for sample dilution and in the mobile phases.

Blank human plasma was kindly supplied by Blood Institute,
Georgia and kept on -20°C. All samples were negative for sub-
stances of abuse like THC, cocaine, methadone, amphetamines,
methamphetamines, opiates, buprenorphine, benzodiazepines,
barbiturates and tricyclic antidepressants with ELISA.

Preparation of stock and working standard solution

For preparing of the working standard solutions, stock standard
solutions (200 pg/mL™" in methanol) were diluted in an appropri-
ate volume of methanol. The calibration standards and quality
control samples (QCs) were prepared by spiking the blank human
blood samples with known concentrations of working standard
solutions. The concentrations of the calibration standards range
was 5, 50, 250, 750, 1000, 1500ng/mL for. Dilutions were used
for preparing three levels of QCs, 50, 500, and 900 ng/mL in hu-
man blood. Stock standard solution QCs were stored at -20°C.
Working standard solutions were stored at +5°C for one month. To
prevent degradation of all samples including extracted standards
were protected from light under the entire sample preparation by
wrapping the samples in foil.

Prepare of the blood sample

The blood samples were weighted prior to analysis as a standard
procedure in the laboratory. 20uL of QCs were added to 190 puL
of human blood and was stored at -20 °C temperature.

Solid phase extraction
Was used The Gilson GX-271 ASPEC Solid phase extraction
system with the cartridge Supelclean LC-18 SPE 500 mg.

Extraction procedure

Sample pretreatment - to 1mL of sample preparation add 4mL
DI water and 2mL of 100mM phosphate buffer (pH 6.0).Mix/
vortex on Stuart rotator and ultrasonic bath for homogeniza-
tion. Centrifuge for 10 minutes at 5000 rpm and discard pellet.
Received samples pH should be 6.0+£0.5.Adjust pH accordingly
with 100mM monobasic sodium phosphate.

Tube Conditioning - Rinse with 1 x 3mL Methanol and aspirate.
Rinse with 1 x 3mL DI water and aspirate. Rinse with 1 x 1mL
100mM phosphate buffer (pH 6.0) and aspirate. To prevent pack-
ing bed from drying should be as pirated at <3 inches Hg.

Loading of the sample - Load at ImL/minute.

Tube Wash - Rinse with 1 x 3mL DI water and as pirate. Rinse
with 1 x ImL 100mM acetic acid and aspirate. Rinse with 1 x
3mL Methanol and as pirate. Dry tube during 5 minutes at > 10
inches Hg.

Elution - Elute 1 x 3mL with the mixture methylene chloride
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(CH,CL,)/Isopropyl alcohol (IPA) / Ammonium hydroxide (NH,OH)
with proportion 78:20:2. Collect eluate at 1-2mL/minute. Elution
solvent should be prepared fresh daily. To 40mL of isopropanol, add
4 mL of concentrated ammonium hydroxide mix and add 156mL of
methylene chloride and mix. Evaporate to dryness at <40°C.

Preparing for Analysis - evaporate reconstitute with 100uL ethyl
acetate. Mix/vortex vigorously for 30 seconds and Inject 10 pL
into chromatograph.

Apparatus GC-MS/MS Analysis

Analysis was carried out on a gas chromatograph Agilent 7000A
Quadrupole GC-MS/MS (Agilent,USA) equipped with Gerstel
automatic Sampler. GC run conditions - was used the capillary
colum HP-5MS, 30m x 0.25mm I.D., coated with a 0.25um film.
Ionization was performed in the positive mode (EI+). Acquisi-
tion was made in total ion current (TIC) and multiple reactions
monitoring (MRM) mode.

The GC conditions were as follows: the column temperature was
programmed from 50°C to 305°C with an increase of 10°C/min;
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the injection port and the transfer line temperature were 310°C;
helium was used as carrier gas at flow rate of 1.0mL/min; split
ratio was 5:1. MS conditions - the mass analyzer operated by
electron impact (70eV) in TIC and MRM. Quadrupole temperature
150°C. Quantitative analysis was carried out recording ions m/z
326 — 256, m/z 326 — 243 and m/z 326 — 192 for clozapine.

Results and their discussion. Received GC-MS chromatograms
and mass spectrum are given on Figs. 2,3.

Method validation

Analytical validation of this method was based on current inter-
national EMA (European Medicines Agency) and FDA (Food and
Drug Administration) guidelines.

Mass spectrometry: to obtain optimum sensitivity and selectivity,
ESI technique operated in the positive ion mode was used for the
GC-MS total ion current (TIC) and multiple reaction monitoring
(MRM) analysis. For CLZ the most sensitive mass transition
was monitored from ions m/z 326 — 256, m/z 326 — 243 and
m/z 326 — 192.
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Fig. 2. GC-MS chromatogram of clozapine in blood sample
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Fig. 4. Comparison of the mass spectrums of clozapine between database (NIST) and in blood sample

Table. Method validation parameters and results

: : Accuracy (bias %) Precision (RSD %) Recovery (%)
Selectivity L“zf;;"y LOD | LLOQ
Low High Low High Low High
Nointerference | 597 -17 0.3 18 4 songml | 530¢ 94 97
signals mL

Selectivity was proven by analysis of six sources of blank human
blood, processed with one zero sample (blank matrix with internal
standard), verifying the absence of signal interferences.

Linearity was selected by analyzing 6 concentration levels, from
5 ng/mL to 1500ng/mL (5, 50, 250, 750, 1000, 1500 ng/mL) and
each level was evaluated in triplicate according to a linear model.
Based on the data it was concluded that the calibration curves
used in this method were accurate for the determination of CLZ.

Accuracy and precision were estimated from the analysis of
quality control (QC) samples at low (close to lower limit of
quantification (LLOQ) and high concentration (1500 ng/mL), in
six replicates for each level. The acceptance criterion for accu-
racy (statistical bias) was within £15% of nominal value (+20%
close to LLOQ), for precision was within +15% relative standard
deviation (RSD) (20% close to LLOQ).

The LOD (Limit of Detection) was determined by analysis of
spiked samples with decreasing level of concentration of the
analyte.

For LOD a value of signal-to-noise ratio equal to or greater than
three was chosen. The LLOQ was determined by analysis of forti-
fied samples with decreasing level of concentration of the analyte.
For LLOQ a value of signal-to-noise ratio equal to or greater than
ten was chosen. Recovery was calculated by analyzing extracted
spiked samples at high and low concentration in relationship with
the curve calibration, compared with the control samples.

Validation Results.
The method was validated by investigating the following param-

eters: selectivity, linearity, accuracy, precision, identification of
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LOD and LLOQ and recovery. The results are shown in Table.

Conclusion.

A simple, rapid, selective, sensitive analytical method was devel-
oped and validated for the determination of clozapine in human
blood, using a solid-phase extraction and quantification by gas
chromatography-mass spectrometry (GC-MS/MS).

From the results of the validation parameters given in this paper,
we can conclude that the developed method can be useful for
determination of clozapine: 1) for forensic investigations such as
postmortem cases, violence cases and intoxication, 2) for TDM
of schizophrenic patients, for the schizophrenia effective treat-
ment, to improve therapeutic efficacy and minimize drug toxicity.
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SUMMARY

DEVELOPMENT OF THE GC-MS/MS METHOD FOR QUALITATIVE
AND QUANTITATIVE DETERMINATION OF CLOZAPINE IN HUMAN BLOOD

ISivsivadze K., 2Jokhadze M., Tushurashvili P.,
Murtazashvili T., 'Imnadze N.

Thilisi State Medical University, Department of Pharmaceutical and Toxicological Chemistry;
’Levan Samkharauli National Forensics Bureau, Thilisi, Georgia

A simple, rapid, selective, sensitive gas chromatography-mass
spectrometry (GC-MS/MS) method was developed and validated
for the determination of clozapine in human blood. For isolation
was used solid phase extraction. The calibration standards range
was 5-1500ng/mL.

Analysis was carried out on a gas chromatograph Agilent 7000A
Quadrupole GC-MS/MS. GC run conditions - capillary column
HP-5MS, 30m x 0.25mm, coated with a 0.25um film, column
temperature from 50°C to 305°C with an increase of 10°C/min;
the injection port and the transfer line temperature were 310°C;
carrier gas - helium at flow rate of 1.0 mL/min; Ionization was
performed in the positive mode (EI+). Acquisition was made in
TIC and MRM mode, electron impact 70Ev. Quantitative analysis

was carried out by recording ions m/z 326 — 256, m/z 326 —
243 and m/z 326 — 192 for clozapine.

The method was validated by investigating the following param-
eters: selectivity, linearity, accuracy, precision, identification of
LOD and LLOQ and recovery.

Method, given in this paper can be useful for determina-
tion of clozapine in forensic investigations and for TDM of
schizophrenic patients to improve therapeutic efficacy during
clozapine treatment.

Keywords: GC-MS/MS, Solid Phase Extraction, Method vali-
dation.

PE3IOME

PABPABOTKA I'A30BOI'O XPOMATO-MACC-CHEKTPOMETPUYECKOI'O (GC-MS/MS) METOJA AHAJIU3A
JJIA KAMECTBEHHOI'O 1 KOJTMYECTBEHHOI'O OIIPEJEJIEHUSA KJIO3AIIMHA B KPOBH YEJIOBEKA

ICuscuBanze K.I., 2/I:koxagze M.C., *Tymypamsuiau IL.P., 'Myprazamsuiu T.JK., 'Umuanze H.E.

ITounucckuii 20cy0apcmeentvlil MEOUYUHCKULL YHUBEPCUMEN, OenapmaMenn QapmayesmuiecKkoll U MoKCUKOIOSULECKOU XUMUU,
’Hayuonanvnoe 610po cyoebnoii sxcnepmuzol um. JI. Camxapaynu, Tounucu, Ipysus

Pa3pabotan u BaauaAHpOBAaH OBICTPHIN, MPOCTOM, CEIEKTUB-
HBIW, YyBCTBUTEILHBI METOJ] Ta30BOM XpoMarorpadpuu-macc-
crnekrpoMerpun (GC-MS/MS) miis onpeneneHus Kio3amnHa
B KpOBH uesioBeka. [l M30IMpoBaHUs HCIONB30BaHa TBEPIO-
(dazHas dkcTpakys. J(nana3zoH KaJiuOpOBOYHBIX CTAHIAPTOB
cocraBmi 5-1500 Hr/mit.

AHanu3 npoBOAMICS ra3oBEIM Xxpomarorpadom Agilent 7000A
Quadrupole GC-MS/MS. Paboune yciaoBus: KanuUIsIpHAS
kojoHka HP-5MS, 30m x 0,25MM, mokpeitas o6omoukoit 0,25
MKM, Temreparypa koionku 50°C-305°C, koTopasi yBenu4uBa-
nack Ha 10°C B MUHYTY, TeMIiepaTypa HH)XEKTOpa M HepeiaTduka
310°C, ra30BbIil HOCHTEIb - TeHii, CKOPOCTb TTOTOKA 1.0 MyI/MUH.
Honmsanus mocturanach B MOMOXKATENbHEIM pexume (EI +).
CkaHUpOBaHHE NPOTEKAJIO € MOJIHOTO HOHHOIO IOTOKA U € MO-
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HUTOPHUHTOM MHOTOpa3oBEIX peaknuil (MRM), sneKTpoHHbIH
yaap 703B. i ki1o3aniHa KOIUYECTBEHHBIN aHAIU3 IPOBEICH
MMOCPENICTBOM PETHCTPAIH HOHOB m/z 326 — 256, m/z 326 —
243 and m/z 32 — [1192.

Mertoz BanuIupoBaH MO CICTYIOLIMM IIapaMeTpaM: CEICKTUB-
HOCTb, IOBTOPSIEMOCTD, TMHEHHOCTb, TOYHOCTb, IPABUIBHOCTb,
npezen konuaecTseHHoro onpenenenus (LLOQ), npenen o6Ha-
pyxenus (LOD).

MGTOZ[, OIHUCAHHBIA B HpeHCTaBHeHHOﬁ CTaTbC, MOXECT OBITH
HCIIOJIb30BaH AJId ONIPEACIICHUSA KJI03allMHA B KPDOBU YE€JIOBEKaA
JJTA CyZ[e6H0-MeZ[I/IIII/IHCKI/IX OKCIIEPTHU3 U KOHTPOJISL TEpaneB-
THYECKOU JTO3BI Yy HanueHTOB C mH30(1)peHHeﬁ, JICHUBIINXC
KJIO3AaITUHOM.



GEORGIAN MEDICAL NEWS
No 3 (264) 2017

Agboydy

>©5d0sbol Lobbendo  garmbsdobols mgolbmdmogo s
A5 bmdM030 25blobg@mol goby® JOmsGmymsgo-
geoo — doblb3gddOmIgd@ygeo (GC-MS/MS) dgmmwpols
Ygdnoggde

13- bogbogadg,2d. xmbsadg,?3. mygdgcsdgoaa,
'm. 39O mobsgogno, 6. 0dbsdy

'mdoemolols Lobgedfogm LodgpoEobm 9bogg@lodgdo,
QoM35:3930 Y00 s AmJbogmmmyog®o Jodool ©gds@@Es-
396005 2@ ggob Lodbs@sgmol babgammdols Lobsdo@menm
9Jb3gBB0bol gAhMgbymo dogdm,mdogolo,bsdsMmgganem

Ygdyoggdgmos ©s gogoo®gdyemos sw©sdosbol
Lolben@o 3enmbodobol aoblsbwg®ol do@d@Bogo, LY@sgo,
Lgen 9d(30960,d30d6md0sMg oby@ JHmIsGmydsgoygao
- 35LL3gdBMmmag@aygao (GC-MS/MS) dgmnmeo. obmano-
Agdolbomgols godmygbgdmws dgo®xnsbygdo gduE®Msios.
Lo gogod@m bEsbps®@gool 3mbgb@®msiGos 39mygmdos
5-1500 6g/dgn-15 deaol.

obognobo ho@ods gobyd  JOmdsGmadsgnbyg Agilent

7000A Quadrupole GC-MS/MS d9dwgao 300mdgdom: 3o3-
ogo@garo Lggdo HP-5MS,308 x 0.2533, dmdganoi oog3e-
G0 ogm 025339 go@lom, lggdol Bgddg@s@ycds - 50
-305°C,0mdgaro 0bOgomws [ymdo 10°C-0m,06:9]Em-
@0l s 205333990l Bgddg@s@yds - 310°C, 3garoydols
bogowol Lobdodg - 1.0 3en/Fom. ombobsios doom§gmws
EoEgdomo @ggodom (EI+). Lgsbomgds d0dwobo®gmdos
xo99M0  0mbydo bogowomn (TIC) ws IBsgomygdoo
@95J30900L 3mbo@m@obaom (MRM), gengd@®mbols 0d-
3gebol 70 g3. germbedobol dgdmbgggsdo @omgbm-
d®0go sbognobo BsBodws 0mbgdol sw@oibgol gbom
m/z 326 — 256, m/z 326 — 243, m/z 326 — 192.

dgomeols gogopsios dmbes gdwgy 3oMmsdgB®gdby:
Ly gdGogamds, asbdgmmgdomds, LFm@bobmgbgds,
Lobybdg, Lob{mmyg, oblsbsbrmg@o dobydydo (LOD) o
sdmbshgbo dobydydo (LLOQ).

bEo@osTo gdyndaggdageo dgmmols aodmygbgds dglo-
dangdgeos >Esdosbol Lolbardo ganmbsdobols goblob-
®g@obaomgol Lobsdodmamm gdb3g@@obols waml, sbggg,
‘YobmgM 96000 osgeEgdge 353096( 900 mgdsdoygaro
mbol 3mbA®maolamgol genmbodobom d3y9@bsgmdols
OO

INFLUENCE OF OZONE THERAPY ON ORAL TISSUE IN MODELING
OF CHRONIC RECURRENT APHTHOUS STOMATITIS

Kovach I., Kravchenko L., Khotimska Yu., *Nazaryan R., *Gargin V.

State Establishment "Dnipropetrovsk Medical Academy”, *Kharkiv National Medical University, Ukraine

The diagnosis and management of the patient with recurrent
oral ulceration requires a systematic approach based on the
principles of taking an adequate history, clinical examina-
tion, investigations as appropriate, institution of management
and, finally, review to allow for any necessary modifications
of that management [12,16] and creation of new method of
treatment. Chronic recurrent aphthous stomatitis (CRAS) be-
longs to the group of chronic, inflammatory, ulcerative dis-
eases of the oral mucosa. Up to now, the etiopathogenesis of
this condition remains unclear; it is, however, considered to
be multifactorial [12,14,15].

For today, CRAS is one of the most common types of the inflam-
matory process in the oral mucosa, with a prevalence of 2% to
10% in Caucasian populations. To treat them properly, physi-
cians should know their clinical appearance and course, condi-
tioning factors, underlying causes, and differential diagnosis [1].

The underlying etiology is not clear, although a number of fac-
tors are known to predispose to the occurrence of oral aphthae,
including genetic factors, food allergies, local trauma, endocrine
disorders, stress, anxiety, smoking cessation, certain chemical
products, microbial agents [4,16].
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Till now many aspects of chronic recurrent aphthous stomatitis
are unexplored and there is a necessity for further experimental
investigation to clarify the pathogenesis of this disease for the
creation of primary prevention and pathogenetically based treat-
ment of patients with CRAS including their clinical manifesta-
tions in the oral cavity [5,9,14].

Various treatment options have been used for healing of the
oral tissue in CRAS and other disorders. A range of mouthwash
options are used because of the anti-inflammatory, anesthetic,
analgesic, antipyretic, and antimicrobial properties. In addi-
tion, systemically administered pharmacological agents, such as
pentoxifylline, thalidomide, and simvastatin, have been shown
to correlate with the development and severity of all the com-
plications reported [3]. Clinical trials have reported that these
drugs reduce the frequency and severity of major complications.
Despite these treatment options, there is still a need for other
cost-effective modalities to prevent disorders of oral cavity [3].

Medical ozone is described as three atom molecules of oxygen
known as O3 and ozone therapy has been proven safe to use
in medical treatment because of antimicrobial, disinfectant, and
healing properties [7]. In addition, small doses of ozone can ac-
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tivate biochemical mechanisms and reactivate the antioxidant
system. Diseases that can be treated with ozone are infected
wounds, circulatory disorders, geriatric disorders, macular de-
generation, viral diseases and other [8]. Although ozone treat-
ment has substantial effects, there has been no study in literature
about the influence of ozone on CRAS.

The aim of this study was to determine the effects of ozone on
the morphofunctional peculiarities of the soft tissues in model-
ing chronic recurrent aphthous stomatitis.

Material and methods. We performed experimental investigation
for study of the morpho-functional state of tissues of the oral mu-
cosa in CRAS (Fig. 1a) with modeling as it had been suggested in
the previously proposed and widely used scheme [6,9]; that allows
to eliminate the influence of somatic pathology and social factors.
Intraperitoneal injection of 1 ml ovalbumin and aluminum hydrox-
ide were performed for modeling CRAS process in young animals
(Dutch rabbits, males, aging three-month, weighting 2-2.4 kg) dur-
ing first 3 days of the experiment. Twice lower dose of ovalbumin
was instilled intranasally under local anesthesia five days later (Day
8) with repeated intranasal administration of ovalbumin through
on the 16th, 17th, 20th and 21st day of the experiment. Doses
of used medicine were determined according to animal body
weight. Group of 8 animals with obtained mucosal changes
was our comparison group. We formed group of 8 animals also
which was treated by ozone therapy (Fig. 1 b,c) with the appa-
ratus "Ozonimed" using (exposure of 40 seconds in each ulcer
at the 9th power). The specimens of soft tissues of the oral cav-
ity of were stained with hematoxylin and eosin (H&E) [2] after
the routine proceeding. Microspecimens were performed in the
Department of Pathological Anatomy of the Kharkov Medical
Academy of Postgraduate Education (head of the department
Irina Yakovtsova). Morphometric studies were performed.

Fig. 1. Modeling of chronic recurrent aphthous stomatitis with
appearance of ulcerative defects covered whitish film on the
oral mucosa of rabbit before treatment (a) preparation (b) and
performing (c) ozone therapy after modeling CRAS

The procedure was done strictly in compliance with the Hel-
sinki Declaration, European Convention for the protection of
vertebrate animals (18.03.1986), European Economic Soci-
ety Council Directive on the Protection of Vertebrate Animals
(24.11.1986) after approval from the Regional Ethical Review
Board at State Establishment "Dnipropetrovsk Medical Acad-
emy" protocol Ne 1 (18.01.2015).

Results and their discussion. Ulcerative defects of round or
oval shape with 5 mm diameter with the imprinting surface and
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covered with whitish film have had been revealed on examina-
tion of the oral mucosa group of animals with modeling CRAS
(Fig.1a) in comparison group and investigated group before
ozone correction. Used ozone correction (Fig. 1b,c) was real-
ized in reducing or disappearance of visible ulcerative changes.
The histological examination of the obtained microspecimens
shows that CRAS modeling is realised by a complex of path-
ological changes in the oral mucosa. Squamous epithelium is
characterized by uneven thickness with necrotic, mainly erosive
injuries (Fig. 2), but ulcers were detected also. Intraepithelial
lymphocytes, eosinophils, signs of proliferation in the basal cel-
lular layer, moderate development of papillomatous changes
have been demonstrated in untreated animals. Inflammatory in-
filtration is expressed in the lamina propria of the oral cavity of
animals before start of ozone therapy.

Fig. 2. Formation of erosive-ulcerative defect (a) with focal thin-
ning of the squamous epithelium. The presence of perivascular
inflammatory infiltrate (b) in the lamina propria. Group of animals
without treatment. H&E stain. Objective 20

Simultaneously there are areas with infiltration by inflammatory
both in the lamina propria and epithelium of the oral cavity (Fig. 3).

BT

'\-é

Fig. 3. Aarea with infiltration by inflammatory cells both in the
epithelium (a) and lamina propria (b) of the oral cavity with
formation of erosive-ulcerative defect. Group of animals without
treatment. H&E stain. Objective 20

The examination of animals’ oral cavity after ozone therapy re-
vealed reducing of necrobiotic changes in the oral mucosa till
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Table. Cellular consist (%) of gingival mucous membrane

Comparison group Group of animals treated
(modeling CRAS) by ozone therapy
Histiocytes 4.62+0.21 32.2142.42%
Young fibroblasts 17.02+1.20 13.47+1.42
Fibrocytes 19.91+1.42 27.42+1.43*
Lymphocytes 4.68+0.25 6.84+0.63
Plasma cells 4.83+0.24 4.31+0.67
Macrophages 4.7240.38 6.02+0.42
Neutrophils 38.30+2.46 6.34+0.63*
Eosinophils 5.49+0.23 2.87+0.05*

* - changes are reliable, p<0,05

disappearance of visible pathological changes. There are isolate
mucosal erosions, with absence of ulcers or aphthous defects
in majority of experimental animals; there are isolate no pro-
nounced erosive changes in 2 rabbits from that group.

Histologically epithelium is uniform in thickness, but there are
areas with pronounced thickening. Superficial cells are flat,
near the spindle-shaped, the pycnosis phenomenon is not pro-
nounced. The cytoplasm of the superficial epithelial cells is
shown as a thin, eosinophilic, intensely stained border. As an
approach to basal membrane cells are increased in volume by
both the nucleus and the cytoplasm size.

The shape of the cells is changed from oval to elongate with si-
multaneously changing the orientation of the epithelial cells and
the almost vertical position in the basal membrane. The nuclei
of the basal epithelial cells are well defined, oval, uniform, hy-
perchromatic; cytoplasm is moderately basophilic. The location
of the basal cell layer is regularly, without "jumping" the cells.
Grouped intraepithelial lymph leukocyte elements were not de-
tected. The basement membrane is uneven with uneven thick-
ness. Acantotic strips of lamina propria are pronounced (Fig. 4).

Fig. 4. Well pronounced epithelialization in place of aphthous defect.
Pronounced akantotic bands (a). Disappearance of necrobiotic
processes in epithelium with isolate inflammatory cells (b). Restora-
tion of the cellular layers of the epithelium. Moderately pronounced
sclerosis of the papillary layer of the lamina propria. Superficial
papillary layer of the lamina propria consists of loose connective
tissue which is represented mainly elastic. H&E stain. Objective x20

Superficial papillary layer of the lamina propria consists of loose
connective tissue which is represented mainly elastic fibers (Fig. 4).
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Reticular layer is located deeper and is represented by rough con-
nective tissue fibers. Cellular consist of gingival mucous membrane
is presented in the table 1. Cellular elements between connective
tissue fibers (fibroblasts, histiocytes, lymphocytes, mast cells, mac-
rophages) are isolated. Cells of connective tissue are presented
by mature cells predominantly present in papillary and reticular
layers. Lymphoid elements are dispersed evenly between the
connective tissue fibers, without the formation of focal accumu-
lations. Eosinophils are absent; signs of accumulation of inflam-
matory exudate have not been demonstrated.

Changes which obtained as result of our treatment could be rec-
ognized as positive changes [13,17] with healing of injured areas.
Our results are combined with studies in literature indicating that
ozone treatment reduces oxidative stress, improves wound healing,
and increases tissue partial oxygen pressure [18]. Pathogenesis of
periodontal inflammation might involve inhibition of cell death,
through the apoptotic factors, due to the DNA damage by the prod-
uct of catalysis [10,11] with highest levels activity found at sites of
chronic inflammation. Small doses of 0zone can activate biochemi-
cal mechanisms and reactivate the antioxidant system.

Changes in cellular component with reducing cells of inflammatory
origin prove about positive process in ozone therapy, but connective
tissue as fibroblasts, fibrocytes, histiocytes have an important role in
wound healing and many studies in literature have examined the ef-
fect of different method of therapy on fibroblast cell growth mainly
[3]. The results of this study demonstrated that ozone therapy as
favorable influence for condition of connective tissue components.
Histopathological examination has shown that ozone reduces in-
flammation and edema and is useful in wound healing in soft tissue.

The data of this study suggest that ozone therapy has positive
effects in the treatment of CRAS. These results may be related to
the duration and dose of ozone applications. Different duration
or dose of ozone application may change the results.

Conclusion. Correction of tissual changes in chronic recurrent
aphthous stomatitis could be obtained with ozone therapy that is
realized morphologically in disappearance of necrobiotic pro-
cesses, epithelialization of aphthous defect, growth of akantotic
bands, pronounced reducing of inflammatory cells, restoration
of the cellular layers of the epithelium, moderately pronounced
sclerosis of the papillary layer of the lamina propria.

Conflict of Interest Statement. The authors declare that the
research was conducted in the absence of any commercial or
financial relationships that could be construed as a potential con-
flict of interest.
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SUMMARY

INFLUENCE OF OZONE THERAPY ON ORAL TIS-
SUE IN MODELING OF CHRONIC RECURRENT APH-
THOUS STOMATITIS

Kovach 1., Kravchenko L., Khotimska Yu., *Nazaryan R.,
*Gargin V.

State  Establishment "Dnipropetrovsk Medical Academy”,
*Kharkiv National Medical University, Ukraine

Chronic recurrent aphthous stomatitis (CRAS) belongs to the
group of chronic, inflammatory, ulcerative diseases of the oral
mucosa. The aim of this study was to determine the effects of
ozone on the morphofunctional peculiarities of the soft tissues
in modeling chronic recurrent aphthous stomatitis.

We performed experimental investigation for study of the mor-
pho-functional state of tissues of the oral mucosa in CRAS with
using of previously proposed and widely used modeling scheme
with ovalbumin and aluminum hydroxide. Two groups of ani-
mals were formed (Dutch rabbits, males, aging three-month,
weighting 2-2.4 kg). Group of 8 animals with obtained mucosal
changes was our comparison group. Other group of 8 animals
with obtained mucosal changes was treated by ozone therapy.
Histological investigation has been performed. Microscopical
examination of tissue had shown that ozone therapy reduces in-
flammation and edema and is useful in wound healing in soft
tissue as disappearance of necrobiotic processes, epithelializa-
tion of aphthous defect, growth of akantotic bands, pronounced
reducing of inflammatory cells and changing of cellular ratio
(with of neutrophils part from 38.30+2.46% to 6.34+0.63%, eo-
sinophils from 5.49+0.23% to 2.87+0.05%), restoration of the
cellular layers of the epithelium, moderately pronounced sclero-
sis of the papillary layer of the lamina propria. Described results
allow to conclude that correction of tissual changes in chronic
recurrent aphthous stomatitis could be obtained with ozone ther-

apy using.

Keywords: chronic recurrent aphthous stomatitis, histology, ex-
periment, ozone.

PE3IOME

BJIMSIHUE O30HOTEPAIIMU HA TKAHb IIOJIOCTHU
PTA TP MOJAEJIUPOBAHUUN XPOHUYECKOI'O PE-
HUIUBUPYIOLEI'O A®GTO3HOI'O CTOMATHUTA

'KoBau U.B., 'Kpasuenko JI.H., 'Xorumckasn 0.,
“Ha3zapsin P.C., T'apruu B.B.

Tnenponemposckas meduyunckas axademus; *Xapokoeckuil
HAYUOHAILHBLU MEOUYUHCKUL YHUsepcumem, Yxpauna

Xpouuueckuil peruauBupyromuii adgrosustii cromatut (XPAC)
OTHOCHUTCA K I'pylnne XpOHUYECCKUX, BOCHAIUTCIBHBIX, SA3BCH-
HBIX 3200JICBAHUH CIM3UCTON 00OJOUKH TOJIOCTH PTa.

Llenbro MCCIEOBaHNS SIBUIOCH OMPEICIICHUE BIUSHUS 030-
Ha Ha MOP(OYHKIIMOHATBHBIE 0COOEHHOCTH MATKUX TKaHEH
POTOBOI MOJOCTH IPU MOAETUPOBAHUU XPOHUUECKOTO PELH-
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quBHpyoniero adpTo3HOro croMarura. [IpoBeeHO IKCIepH-
MEHTaJIbHOE HCCIIeJI0BAaHUE A M3ydeHUs MophodyHKIHO-
HAJILHOTO COCTOSIHUSI TKaHEH CIU3UCTOI 00O0JIOYKHU ITOJIOCTH
pra npu XPAC Ha OCHOBE paHee MPEAJIOKCHHOW M IIHPOKO
IPUMEHSIEMON MOJEIN C HCIIOJb30BaHUEM OBaJIbOyMHHA U
rugpokcuga amoMuHus. CHopMHPOBaHBI JBE TPYIIIBI XKH-
BOTHBIX (TOJITAHJCKUE KPOJIM, CAMIbI, BO3PACT TPU Mecsila,
Bec 2-2,4 xr). I rpynmna u3 8 JKUBOTHBIX C U3MEHEHUSAMH CIIH-
3MCTOH 000JI04KN cocTaBuiIa rpymniy cpaBHenus. Il rpymmna
13 8 JKMBOTHBIX C U3MEHEHUSIMHU CIIM3UCTOH 00O0JIOUKH POTO-
BOH IOJIOCTH T0JIy4asia 030HoTepanuio. [IpoBeieHo ructosio-
rHYeCcKOe MCCIeI0BaHue.

MHUKpPOCKOMNYECKOE MCCICIOBAHHE TKAHEH TOKa3alio, YTO 030HO-
Teparus yMeHbLIACT IPU3HAKN BOCTIAJICHHS, OTEKa U CIOCOOCTBY-
€T 3)KUBJICHUIO SI3BCHHBIX JIC(EKTOB: HAOMIOMACTCS KaK HCUC3HO-
BCHHE HEKPOOMOTHYECKHUX MPOIIECCOB, STUTEIM3AIMS a(TO3HBIX
MOPa)XCHHIl, aKaHTO3, BBIPAYKCHHOE YMEHBILICHHE BOCIAIIUTENb-
HBIX KJIETOK ¥ U3MEHEHHE KJICTOYHOIO OTHOILICHHS - HEHTPO(DHIIBI
¢ 38,30+2,46% no 6,34+0,63%, so3unoduisl - ¢ 5,49+0,23% 10
2,87+0,05%, BOCCTaHOBJIEHHE KJICTOYHBIX CJIOCB DIUTEIHUS, yMe-
PEHHO BBIPQKEHHBI CKJIEPO3 COCOYKOBOTO CJIOSi COOCTBEHHOM
IUIAaCTUHKMU. nOJ'[y'-{eHHbIe pe3y.]'ll>TaTl)I TMO3BOJIAKOT 3aKJIKOYUTh, UTO
030HOTEpAIHs CIIOCOOCTBYET KOPPEKIMH TKAHEBBIX HW3MCHCHHUI
IPY XPOHUYECKOM PELIUIUBHUPYIONIEM ahTO3ZHOM CTOMATHUTE.
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EFFECT OF ARSENIC EXPOSURE ON BEHAVIOR OF RATS OF VARIOUS AGE GROUPS

'Bikashvili T., "*Lordkipanidze T., *Gogichaishvili N., ?Pochkhidze N.

' Beritashvili Center of Experimental Biomedicine, Thilisi; *Ilia State University, Thilisi, Georgia

Arsenic (As) is ranked first among toxicants posing a significant
potential threat to human health based on known or suspected
toxicity [11,15]. Currently, the permitted concentration of arse-
nic in water is 10p g/L (10 ppb). However, people worldwide
are exposed to excessive amounts of arsenic via drinking water.

Several regions (including Lukhuni region of Ambrolauri district
and Madneuli area in Bolnisi region) known for their reach As
deposits, are characterized by significant accumulation of As in
ground water. From 8.9 mg/L to13.8 mg/L As content was found
in Adjara and Ambrolauri regions (Rioni river). The catastrophic
amounts of soluble As ranging from 83-184 mg/L were found in
Lukhunisckali river in Lukhuni region known for realgar (arsenic
sulfide) and auripigment mining. During the active mining periods
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in 1980s, the measurements of As in the regions of rivers Luk-
hunisckali and Korula revealed 45-170 mg/L of As content in the
snow and 10-100 mg/L of As in grass samples [2]. Development
of Lukhuni deposit has been ceased since 1985, however waste
of the former As industry and the deserted underground excava-
tions, from which mine waters flow into the main hydrographic
unit of Lukhuni region, are powerful sources of As accumulation
in Lukhunistskali river [21].

The epidemiological studies within the population of these regions
revealed the increased susceptibility to acute respiratory disease,
pathological pregnancy and premature birth. As compounds are
known to induce significant health damage (gastrointestinal,
hepatic, renal cardiovascular, reproductive effects, cancer and dia-
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betes) as well as severe neurological problems such as peripheral
neuropathy, retardation and intellectual impairment.

Some data suggest a potential adverse association between arsenic
and children’s behavior and indicate a need to further study the
effects of arsenic and arsenic metabolites on neurobehavioral
outcomes [17,19].

Recent animal studies suggest that neurons in the brain may be the
major targets of arsenic neurotoxicity and show myelin damage,
disappearance of axons, vacuolar degeneration, and loss of cell-
cell junction [6,20]. Arsenic toxicity has different presentations
and different mechanisms of damage that impact behavior; there
is no simple explanation for arsenic toxicity.

Our main goal was to study the effect of As compounds on behav-
ior changes in different age groups of rats. To perform our studies
we decided 1) To study the effect of As on behavior of young rats
and 2) To study the effect of As on behavior of adult animals.

Material and methods.

Animals: All experiments were performed using male 64 Wi-
star rats of two different age groups (young P21-23 and adult
P60-65 at the initial day of experiments). Rats in control groups
drank regular water, and rats in experimental groups got water
containing As (Sodium arsenite (NaAsO2) was purchased from
Sigma-Aldrich Cat. N S7400) at concentration 68 mg/L (35 ppm)
for 3 months [14].

Rats were kept on regular light/dark cycles throughout the pro-
cedures with ad libitum access to food.

Care of animals during/after procedure(s) animals were trans-
ferred to the testing room and allowed to acclimatize to this room
prior to testing. Animals were monitored while in the arena and
returned to the home cage immediately after testing.

All experimental procedures were approved by Animal Studies
Committee of Georgian I.Beritashvili Center of Experimental
Biomedicine and are in accordance with guidelines of the EC
Ethical Directives.

Behavioral tests:

Animals were subjected to following behavioral tests:

Open field test

This test is used to evaluate the exploratory and anxiety behavior
of rat.

Equipment: The Open Field is a circular arena with a diameter of
100 cm with walls 30 cm high. The floor is divided up into quarters
with a central circle of 33cm diameter in the middle of the arena.
Normal laboratory up lighting is required. Each animal is placed in
the central circle and is observed for 5 min. The following events
are recorded: ambulation - the number of grid lines crossed with
all four paws; number of entry into the center of the open field;
rearing — the number of times the animal stood on its hind limbs;
hole reflex — looking into holes; grooming and defecation [4].

Open field 2 - Apparatus

An open-field square arena (65x65x75 cm) enclosed by walls
made from wood and illuminated by a 60 W light bulb mounted
1 m above the area was used for the behavioral test. The floor of
the arena was divided into 16 equal squares by white lines. The
walls inside the arena were surrounded with a white cloth to a
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height of 1.5 m. The environment was uniform except for a one
striped pattern poster (30 cm wide and 60 cm high) attached to
the white cloth (the white cloth prevent the rat from looking out
into the room and thereby, to maximize attention to the object of
stimuli). An overhead camera and a video recorder were used to
monitor and record the animal’s behavior for subsequent analysis.
The objects to be distinguished were made of glass, plastic, or
metal and existed in duplicate. The weight of the objects ensured
that they could not be moved by the rats. As far as could be as-
certained, the objects had no natural significance for the rats and
they had never been associated with areinforce.

Square open field-The novel object recognition memory

A B
C D
Session 1 Session II, II1
B B
A
C D IC E
Session IV Session V

Session I: familiarization phase. Without objects.

Session II: training phase. Objects (A, B, C, D) acquisition.
Session III: habituation phase. Unchanged stimulus.

Session IV: testing phase. Object B was displaced to a new spatial
location.

Session V: testing phase. Familiar object (D) was substituted with
a novel object (E).

Intertrial interval 24 h. Duration of each trial 3 min.

Locomotor activity was measured by the number of grids crossed
by each animal during the five sessions and the inter session score
was analyzed.

To measure the habituation to the environment, habituation index
was calculated according to the locomotor activity (HI loc.) and
object exploration time (HI obj). Difference score was calculated
by subtracting a number of grid crossings (HI loc) and object
exploration time (HI obj) for each animal in session 3 from the
session 2 respectively.

Preference score for displaced object was calculated as: the object
displacement discrimination index (DID) = exploration time of the
displaced objects / (mean exploration time of the non-displaced
objects + exploration time of the displaced objects). Preference
score for novel object was calculated as the object novelty dis-
crimination index (DIN) = exploration time of the novel object /
mean exploration time of the familiar objects + exploration time
of the novel object [8].

Elevated Plus Maze (EPM)

The EPM is a widely used rodent behavioral test that is utilized
to assess anxiety-related behavior. The EPM apparatus consists
of four arms: two open, and two closed arms, the apparatus is
elevated 5070 cm from the floor. Each arm is 50 cm long and 5
cm wide, and the closed arms were shielded by 25 cm high side
end walls. The four arms were linked at a central square (the junc-
tion). Briefly, rats are placed at the junction of the four arms of the
maze, facing an open arm, and entries/duration in each arm are
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recorded by a video-tracking system and observer simultaneously
for 5 min. Other ethological parameters (i.e., rears, head dips and
stretched-attend postures) can also be observed. An increase in
open arm activity (duration and/or entries) reflects anti-anxiety
behavior. In our laboratory, rats mice are exposed to the plus maze
on one occasion; thus, results can be obtained in 5 min per rodent.

Spontaneous alternation behavior

Rats were trained in a four-arm plus shaped maze with floor
and walls made of black Plexiglas. The arms of the maze (12.5
cm wide by 46 cm long by 7 cm high) extended radially from
a central square platform 9 sides = cm); the floor of the maze
was positioned 0.7 m above the floor. Each rat was placed at the
center of the maze and allowed to transverse the maze freely for
10 min. The number and sequence of arms entered were recorded
to determine alternation scores. An arm entry was defined as the
entry was defined as the entry of all four paws into one arm. The
sequence of arm entries was recorded with a video camera. An
alternation was defined as entry into four different arms on over-
lapping quintuple sets. Five consecutive arms choices within the
total set of arm choices make up a quintuple set, e.g. a quintuple
set consisting of arms choices A, B, A, C, B was not considered
an alternation. Using this procedure percentage alternation was
calculated as follows: (Actual alternation/possible alternation) x
100; possible alternation sequences are equal to number of arm
entries minus four.

Learning processin multi-branched maze

The process of learning is studied by means of multi-branched
maze consisting from footbridges, mounted on props of 30 cm
height. To move on an optimum trajectory animal is learning
by a trial and error method. With the purpose of adaptation, all
groups of animals for a few days are placed in a nest-box prior
to the beginning of experiments. This nest-box is located at
the exit platform of maze. At the beginning of the experiment
an animal is placed on the start-platform and it has to find out
the correct way to the nest-box. Process of learning proceeds
without any food reinforcement and it can be described as
follow: each passage of the crotch (when the animal has an
opportunity of a choice of a direction) serves as a stimulus for
further movement. Getting in a deadlock branch of the maze
(error) and necessity of returning should be considered as a
punishment for error and, probably, forces rat to avoid errors
and to continue search of a correct way. Deliverance from
nonethologic conditions (being on a maze platform) at the
moment of hit in a nest-box is possible to consider as a reward
and it serves as a motivation for maze learning. Each group of
animals during 10 days was trained to pass a maze. The maze
task was presented to each animal 5 times a day with at least
30 min intervals. The learning process is estimated by maze
test performance (to reach the nest-box) within 5 min — by
number of errors made during ambulation through the maze
(enter into the blind-alley section) and by the time of maze
passage [3]. For estimation of learning process, As was given
to experimental animals for 3 month before the maze test. For
evaluation of memory tests, animals were subjected to maze
session after 2 months from the end of learning test.

Statistical analysis was performed using GraphPad Prism version
7.00 La Jolla California USA. Behavioral data from the differ-
ent trial days were analyzed using repeated measures one-way
ANOVA followed by post hoc Tukey’s multiple comparison tests.
Unpaired t-test with Welch’s correction was used to determine a
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statistically significant difference between the two groups. P<0.05
were considered statistically significant. All data are presented
as Mean + SEM.

Results and their discussion. In order to detect how As effects
body weight gain of various aged rats, animals were weigh
every week, at the same time 10 a.m. The average body weight
in young experimental groups was slightly attenuated (Fig. 1),
but in adult animals this difference was statistically significant
(P<0.05) (Fig. 2).

The average body weight of control rats during last three weeks of
experimental trials (15 -17th weeks) was 347+8.25 g, whereas the
average body weight of Arsenic exposed animals was 308+8.62 g.

These results suggest that arsenic might have more significant
effect on body weight gain in adults rather than in young ani-
mals. It can be assumed that the loss of body weight caused
by arsenic could be a result of reduction in the repair and
synthetic activities of various cells. Body weight reduction
found in rats treated with arsenic are in agreement with previ-
ous studies [12,13].

The average body weight
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Fig. 1.The average body weight of young rats (1-17 weeks)

The average body weight
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Fig. 2. The average body weight of adult rats (1-17 weeks)

The obtained results of open-field test showed that there is no sig-
nificant difference between arsenic exposed and control animals’
behavior in both age groups. However, it is notable that according
to open-field test, statistically significant (P<0.05) increasing in
grooming behavior was observed in both age groups of arsenic
exposed rats. On the basis of existing literary data, grooming is
considered as the typical behavioral form of rodents that serves
to regulate emotional tension. The results obtained by our experi-
ments indicate that arsenic exposure may result in rat’s emotional
instability despite the animals’ age.
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Table. Results of circular open field

Young Adult

Control As Control As
Ambulation 21 20,29 36 27,5
Entry into the center 0,14 0,21 0,5 0,62
Rearing 11,14 7,14 7 7,75
Grooming 4,86 10,43* 8 13,88*
Hole reflex 3,57 2,71 3,5 4
Bolus 2,28 2,29 3,33 2,38

* - statistically significant (p<0.05) was increasing grooming behavior in both age groups of arsenic exposed rats

Results of elevated plus maze test:

No difference in the number of entries/duration in open and closed
arms in control and arsenic exposed groups as in young so in
adult animals has been revealed. Ratio of time spent in the open
arms to time spent in closed arms in young control and arsenic
exposed groups was 0.56 and 0.52, in adult control and arsenic
exposed groups 0.35 and 0.39, correspondingly.

The elevated plus maze is a widely used behavioral assay for ro-
dents and it has been validated to assess the anti-anxiety effects of

Results of square open field-The novel object recognition memory

pharmacological agents and steroid hormones, and to define brain
regions and mechanisms underlying anxiety-related behavior.

On the basis of existing literary data [6,7,16] arsenic exposure
could be an enhancer the anxiety- or depression-like behavior in
animal models; it depends on dose and duration of As exposure.
Furthermore, there was notation that anxiety and depression may
be a neuroendocrine continuum, in which anxiety occurs first
during the life course and major depressive episodes occur later
[6]. In this present study we could not find clearly expressed in-
creasing emotional tension or depression-like behavioral changes.
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Fig. 3. Effects of chronic Arsenic exposure on youn rat recognition memory in the Novel Object Recognition (NOR) test. Groups:
Control, n=8; Arsenic (35 ppm) treatment, n=8. a) Habituation Index according to the locomotor activity (HI loc), indicating
difference score between the training sessions Il and II, t=3.023, df=9.628. P (two-tailed) = 0.0134, *p<0.05 control vs. treatment.
b) Habituation Index according to the object exploration time (HI obj), indicating difference score between the training sessions 111
and II, t=2.524, df=10.27, P (two-tailed) = 0.0296, *p<0.05 control vs. treatment. c¢) Discriminative Index of object Novelty (DIN),
indicating preference score between the exploration times of the novel object and mean exploration time of the familiar objects,
t=7.001 df=7.187, P (two-tailed)=0.0002, ***p<0.001 control vs. treatment. Unpaired t-test with Welch's correction.

All values indicate the Mean + SEM
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Fig.4. Effects of chronic Arsenic exposure on adult rat recognition memory in the Novel Object Recognition (NOR) test. Groups:
Control, n=8; Arsenic (35 ppm) treatment, n=8. a) Habituation Index according to the locomotor activity (HI loc), indicating
difference score between the training sessions Il and 11, t=1.267, df=12.95, P (two-tailed) =0.2276, ns (not significant) p>0.05
control vs. treatment. b) Habituation Index according to the object exploration time (HI obj), indicating difference score between
training sessions Il and II, t=1.981 df=14, P (two-tailed) = 0.0676, ns (not significant) p >0.05 control vs. treatment.
¢) Discriminative Index of object Novelty (DIN), indicating preference score between the exploration times of the novel object and
the mean exploration time of the familiar objects, t=2.989, df=11.77, P (two-tailed) = 0.0115, *p<0.05 control vs. treatment.
Unpaired t-test with Welch's correction. All values indicate the Mean + SEM
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Results of spontaneous alternation behavior:
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Fig. 5. Effects of chronic Arsenic exposure on young rat spontaneous alternation behavior and spatial working memory tested in
the four-arm radial maze. Groups: Control, n=8; Arsenic (35 ppm) treatment, n=8. a) The number of total arm entries, t=1.401,
df=11.19, P (two-tailed) =0.1885, ns (not significant) p >0.05 control vs. Arsenic treatment. b) Spontaneous alteration (%),
1=0.9089, df=9.331, P (two-tailed) =0.3863, ns (not significant) p>0.05 control vs. treatment.

Unpaired t-test with Welch's correction. All values indicate the Mean + SEM
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Fig. 6. Effects of chronic Arsenic exposure on adult rat spontaneous alternation behavior and spatial working memory tested in
the four-arm radial maze. Groups: Control, n=8; Arsenic (35 ppm) treatment, n=8. a) The number of total arm entries, t=2.025,
df=12.43, P (two-tailed) = 0.0649, ns (not significant) p >0.05 control vs. Arsenic treatment. b) Spontaneous alteration (%),
t=2.236, df=13.1, P (two-tailed) = 0.0434, *p<0.05 control vs. Arsenic treatment. Unpaired t-test with Welch's correction.

Results of multi-branched maze test:

All values indicate the Mean + SEM
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Fig.7. Effects of chronic Arsenic exposure on young rat spatial learning and long-term memory tested in the Multi-Branched Maze.
Groups: Control, n=8; Arsenic (35 ppm) treatment, n=8; Repeated measures one-way ANOVA followed by post hoc Tukey s multiple
comparison tests: a) Time (sec) of maze passage for the ten days of trial, F (19, 120) = 27.74, P<0.001. b) Number of errors (enter
into the blind alley section) made during ambulation though the maze for ten days of trial, F (19, 120) = 30.81 P<0.001. } indicates
statistically significant difference (p<0.05) between Control and Arsenic (35 ppm) treatment group. Unpaired t-test with Welch's
correction: c) Time (sec) of maze passage t=4.321, df=9.802, P (two-tailed) =0.0016, and d) Number of errors made
in one day trial of long-term memory assessment after 2 months of maze training, t=5.196, df=10.14, P (two-tailed)=0.0004.
**p<0.01, ***p<0.001. All values indicate the Mean + SEM
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Fig. 8. Effects of chronic Arsenic exposure on adult rat spatial learning and long-term memory tested in the Multi-Branched Maze.
Groups: Control, n=8; Arsenic (35 ppm) treatment, n=8; Repeated measures one-way ANOVA followed by post hoc Tukey s multiple
comparison tests: a) Time (sec) of maze passage for ten days of trial, F (19, 140) = 20.59, P<0.001. b) Number of errors
(enter into the blind alley section) made during ambulation though the maze for ten days of trial, F (19, 140) = 23.5, P<0.001. }
indicates statistically significant difference (p<0.05) between Control and Arsenic (35 ppm) treatment group. Unpaired t-test with
Welch's correction: c) Time (sec) of maze passage t=1.314 df=11.5, P (two-tailed) = 0.2144 and d) number of Errors made in one
day trial of long-term memory assessment after 2 months of maze training, t=1.416 df=11.64, P (two-tailed)= 0.1829. ns
(not significant) p>0.05. All values indicate the Mean + SEM

According to the literature the paucity of data about neurobe-
havioral changes after chronic exposure to arsenic, and about
the specific arsenic species to which human populations are
exposed, hinders direct comparisons between animal and human
studies. Acute exposure to arsenic in humans has been shown
to result in problems of memory, difficulties in concentration,
mental confusion and anxiety. Rodent studies indicate that neu-
robehavioral deficits are observed after exposure to low doses of
arsenic, as arsenic trioxide (1.5-12 mg/kg), sodium arsenate (5
mg/kg) or sodium arsenite (3—10 mg/kg), with time of exposure
ranging from 2 weeks to 4 months. Deficits observed include
changes in locomotor behavior, and deficits in learning tests;
brain tissue levels above 6000 ng As/g wet tissue were associ-
ated with behavioral deficits [1,10,16,20]. The results of present
study indicate that control rats unlike the arsenic exposed ones
clearly react to the object novelty by exploring the new object
more than familiar ones. It is interesting to note, that while the
control rats showed the increase in exploration when a familiar
object was moved to an unfamiliar location, the arsenic exposed
rats did not demonstrate such enhanced exploration. It is known
that behavioral effects dependent on dose, duration of exposure
and developmental stage of the animals. In our experiments adult
animals are more susceptible than young ones.

The results of multi-branched maze test performance have shown
that arsenic exposed young animals need the same time to learn
the correct maze performance as the control ones. There was no
difference in errors made either (Fig.7).

The process of learning in the multi-branched maze was consider-
ably difficult in the adult arsenic exposed group. During the first

124

four days they need more time and made more errors for passing
the maze compared to control rats. However, from the day 5 of
the maze session successful trials of maze-passage increased and
no differences have been observed between experimental and
control animals (Fig.8).

For evaluation of memory tests, animals were subjected to maze
session 2 months later after learning test termination. The results
of the test are presented in Fig.7 and Fig.8. These diagrams show
the comparison of data between exposed and control groups. We
have found differences in maze test performance, during fulfill-
ing memory tasks by arsenic exposed animals in comparison to
control ones. This distinction was mostly notable in young groups,
as the differences in duration of maze passage and number of er-
rors made in maze test performance were statistically significant
(P<0.05) among these animals.

Arsenic is neurotoxicant that can impair cognitive capacity. Most
epidemiological research has focused on cognition in children,
and reports on the effect of arsenic exposure on adult cognition
are limited. However, a series of studies has recently revealed a
significant correlation between arsenic exposure and altered adult
cognition [9,15,20].

In the present study we investigated how arsenic impacts memory
types of different aged rats.

Our data indicated that arsenic exposure to 68 mg/L (35 ppm)
caused spatial memory damage, the morphological and bio-
chemical bases of which could be the ultra-structural changes
and reduced gene expression in hippocampus, posterior and pre-
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frontal cortex. Behavioral study showed that in young rats arsenic
exposure affects long-term memory whereas in adult rats much
disturbances were revealed in short-term memory. It is known that
the mechanisms of short-term memory are different from those
of long-term memory. So we can hypothesize that mechanisms
of arsenic effect on animal behavior might be dependent on the
age of the treated animal.

Our findings are in line with several investigations showing that in
children chronically exposed to arsenic, urine levels of this metal-
loid were inversely correlated with verbal IQ scores, including
verbal comprehension and long-term memory [5].

Conclusions.

Our experiments revealed that 68 mg/L (35 ppm) Sodium (meta)
arsenite (when animals got arsenic from drinking water for three
months) induces more significant effect on body weight gain in
adult rats rather than in young ones. Arsenic exposure may result
in rat’s emotional instability despite the animals’ age. According
to the spontaneous alteration test, obtained data revealed that
behavior is changed only in adult rats compared to control ones.
Also it was found that Arsenic consumption at the same concentra-
tion induces considerable difficulties in learning process (multi-
branched maze test results) in the adult arsenic exposed group.
Considering all above mentioned results, we can conclude, that
Arsenic exposure affects short-term memory more dramatically
in adult animals rather than of young ones, whereas difficulties in
long-term memory were detected among young animals.
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SUMMARY

EFFECT OF ARSENIC EXPOSURE ON BEHAVIOR OF
RATS OF VARIOUS AGE GROUPS

'Bikashvili T., "’Lordkipanidze T., >Gogichaishvili N.,
2Pochkhidze N.

'I. Beritashvili Center of Experimental Biomedicine, Thilisi; *llia
State University, Thilisi, Georgia

Arsenic is ranked first among toxicants posing a significant poten-
tial threat to human health based on known or suspected toxicity.
Recent animal studies suggest that the brain is the major target
of arsenic exposure. The present study demonstrates the effect of
Arsenic compounds on behavior changes in different age (young
and adult) groups of rats. In order to study anxiety behavior,
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learning and memory processes we used open field, elevated plus
maze, spontaneous alteration behavior and multi-branched maze
tests. Our experiments revealed that 68 mg/L (35 ppm) Sodium
(meta) arsenite (when animals got arsenic from drinking water
for three months) induces more significant effect on body weight
gain in adult rats rather than in young ones. Arsenic exposure may
result in rat’s emotional instability despite the animals’ age. Ac-
cording to the spontaneous alteration test, obtained data revealed
that behavior is changed only in adult rats compared to control
ones. Also it was found that Arsenic consumption at the same
concentration induces considerable difficulties in learning process
(multi-branched maze test results) in the adult arsenic exposed
group. We have found differences in maze test performance,
during fulfilling memory tasks by arsenic exposed animals in
comparison to control ones. This distinction was mostly notable
in young groups. These data show that Arsenic exposure affects
short-term memory more dramatically in adult animals rather than
of young ones, whereas difficulties in long-term memory were
detected among young animals.

Keywords: arsenic, arsenic exposure, arsenic neurotoxicity,
behavior, memory, rat.

PE3IOME

BJIUAHUE MBIIIBAKA HA IMOBEJEHHUE KPBIC
PA3HbBIX BO3PACTHBIX I'PYIIIT

"BuxamBuin T.3., 2lopakunanuaze T.I.,
Tornyaumsuau H.I'., ITouxunze H.O.

HJenmp skcnepumenmanvhoti buomeouyunvt um. U.C. Bepu-
maweunu, Tounucu, *ITocyoapcmeennviil ynusepcumem um. Hnou
Yasuasaoze, Tounucu, [py3us

MBILIbSK 3aHUMAET BEAYIEE MECTO CPEIM TOKCUYHBIX BEILIECTB,
NPEACTABISIONIMX HAUOOJBUIYIO OMACHOCTh JUIS 310POBBS Ye-
JIOBEKA BBUJY CBOEH M3BECTHOH MM BEPOSTHOI TOKCHUHOCTH.
[Tocnennue uccea0BaHus Ha JXUBOTHBIX TIOKA3aJIH, YTO TOJIOB-
HOM MO3T SIBJISIETCSI OJHOW W3 OCHOBHBIX II€JCH BO3JEHCTBUS
MBIIIbsKA. B mpencraBineHHoON paboTe MOKa3aHo, BIMSHUAC CO-
CMHCHHUI MBIIIbsIKA Ha U3MCHCHUE MOBEACHUS KPBIC Pa3HBIX
BO3PACTHBIX I'PYIN (MOJIObIE U B3pocibie). it nccnenoBaHus
TPEBO’KHO-3MOLMOHAJIBHOIO MTOBEICHUS, NIPOLIECCOB 00yUEHUS
U TaMSTH UCIIOIb30BaHbI TECThI: OTKPBITOTO IOJIS, CIIOHTAHHO
aJIBTEPHATUBHOIO TIOBEIACHUS, IPUIIOJHATOTO KPECTOOOPa3HOTO
U MHOTOXOJIOBOTO JlabupuHTa. [IpOoBeIeHHBIC YKCTICPUMEHTBI
nokasaiu, 4yto 68 Mr/kr (35 ppm) HaTpuii (MeTa) apceHUT (KOr-
J1a )KMBOTHBIE TIOJIyYalld MBILIBSIK C MUTHEBOM BOIOW B TeUCHHE
TpEX MECsLEeB) MHAYLUPOBa OoJiee 3HAYUTEIbHBIN Y PeKT Ha
IPUPOCT MACChI T€Ja Y B3POCIbIX, YEM Y MOJIOABIX KUBOTHBIX.
Bo3zneiicTBue MbllIbsiKa MOXET NMPUBECTH K MOLMOHAIBHOM
HECTaOMIBHOCTH KPBIC, HECMOTPS Ha UX Bo3pacT. [lomyueHHbIe
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JIaHHBIC CIIOHTAHHOI'O aJbTEPHATUBHOIO TECTA IMOKA3aH, 4TO
MOBEACHUE U3MEHSETCS TOIBKO Y B3POCIIBIX IKCIIEPUMEHTAIIbHBIX
KPBIC B CPAaBHEHUH C KOHTPOJIbHBIMU. OOHAPYKEHO TAKXKE, UTO
noTpeOIeHUe MBILIbIKA B TOM e KOHIEHTPALUH BbI3BIBACT
3HAYMUTENbHbIC HAPYILICHHUS B IpoLecce 00y4YeHHsT B3POCIBIX
KpbIC (pe3ysbTaThl TECTa MHOTOX0A0BOro jadbupunta). Ilpu
BBIIIOJIHEHUH TeCTa MaMATH OOHApY)XEHO pas3jinuue MExXIy
KpbICAMHM, MPUHUMAIOLIUMHU MBIIIbSK U KOHTPOJIbHBIMH, YTO
0oJiee 4eTKO MPOSIBUIOCH B IPyIIax MOJIOABIX )KHUBOTHBIX.
CornacHoO NOJyYeHHBIM JaHHBIM, BO3J€HCTBIE MbIIIbsKa 00-
Jiee BBISIBICHO HAa KPATKOBPEMEHHYIO TaMSTh B3POCIBIX KPBIC,
TOTJ]a KaK Y MOJIOJIBIX KPBIC €r0 BO3JICHCTBUE MTPOUCXOIUT HA
JIOJITOBPEMEHHYIO [1aMATh.
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MMPOTUBOCYIOPOXHBIN SKCTPAKT KOPHEM
TOJIOBYATKHA TUTAHTCKOM (CEPHALARIA GIGANTEA)

Toruruaze H. M., 'Mymkunamsuian H.H., Texesannmsuian M.JL., 'Tadaranze H.A., /lekanocunze I.E.

"Tounuccxuii 2ocyoapemeennuiii meouyunckuil ynusepcumem, Hucmumym gapmaxoxumuu um. A. Kymamenaose;
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B mpakTuke aHTHINMHIENTHYECEKON Tepanri B HACTOSIIIEE Bpe-
MsI HaXOAAT MPUMEHEHHE Pa3IWdHble TPYMIIbI JEKapCTBEHHBIX
CPEJCTB, CeNU(UIECKN aKTUBHBIX MPU COOTBETCTBYIOIIUX
¢dopmax 3aboneBanus. Cpenn HUX IPH T€HEPATU30BAHHOM
¢dopme THma abcaHCOB MpenapaTaMu MEPBOM JTHHUH SBISIOTCS
STOCYKCHMHU/I ¥ BaTbIIpoaT HATpws [ 11], XOTS OHM M pa3nuyaroTcst
1o (hapMaKoOJIOTUIECKOMY MEXAaHU3MY ACHCTBHS: 3TOCYKCUMHUJI,
yTHETaeT “HU3KOMOPOTOBBIE ~ KaJbIIMEBbIC KaHaJbl T-Tuma B
HepoHax Tanamyca, TOrJa KakK BaJbIpOaT XapaKTepH3yeTcs
npenmymectBeHHO [AMK-epruyecknm s¢pdexrom [ 12]. Cre-
JIOBaTEeIbHO, BO3MOKHOCTB BBIOOpa MpH JICYCHUH aOCaHCOB
OrpaHMYeHa B OCHOBHOM JBYMsI IIpeNapaTaMi 1 HEOOXOIUMOCTb
pacmupeHns apceHasna MpoTUBOaOCAHCHBIX CPEACTB TAKXKe Ode-
BuzHa. C 3TOH TOYKM 3pEHUs] MPUBIEKAET BHUMAHNUE YKCTPAKT
ronosuatku - Cephalaria gigantea [6 ], KOTOpPBIN TPAAUIIIOHHO
MIPUMEHSIN B TPY3MHCKOM HapOAHOW MEIWIIMHE AJS JIeICHHS
CYAOPOXHBIX COCTOSHHN. OCHOBBIBASsICH HA JAHHBIX HAPOTHOM
MEIUIVMHBI MOKHO HPEIONI0KNTh, YTO SKCTPAKT Ie(aasipun
(OL) siBasteTcs 3 heKTUBHBIM, TPEUMYIIECTBEHHO, B CITyJasX re-
HepaM30BaHHBIX (popM smmtenicun Tuma abcancos. Hekotopsim
TIOATBEPKACHUEM STOTO MPE/TIOIOKEHUS SIBISAIOTCS PE3yNbTaThl
CKPHHHUHTA KCTPaKTa Ha IeHTHIeHTeTpa30noBoii (PTZ) monenu
snmiencu [1], kotopas Kak H3BECTHO, OOJIBIIIE COOTBETCTBYET
reHepann30BaHHONW (Gopme 3a0oieBaHUS - BEIIECTBA, MPOSB-
JIAIOIINE MPOTHUBOCYIOPOXKHBIE CBOMCTBA HA JAHHOM MOJENIH
paccMaTpHBarOTCs B IEPBYIO OUEPEb B KAYECTBE MOTCHIINAIBHO
AKTHBHBIX ITPU MUOKJIOHWYECKHX Cyoporax u abcancax [12].

B cyxom DL kopHe# roinoBYaTKy COAEPIKATCS PA3THYHbIE XUMH-
YeCKHEe COCJMHEHHMS, B T.4. aJKAJIOU/bI, TPUTEPIICHOBBIC Carlo-
HUHBI, (PeHUIKapOOHOBBIE KHCIOTHI U (PEHMUITITUKO3UIBI [2,14].

Lenpio nccaenoBaHus SBUIOCH AaNbHEHIIEE BBIIBICHNE IPOTH-
BOCYJIOPOKHBIX CBOHCTB 3KCTPAKTa Iehaasipuu Ha IBYX MOIEISAX
9KCIEePUMEHTAIBHOMN STMIIETICUY 1 OLIEHKA CEIaTHBHOTO AEHCTBHUSA
1 CTEeTIeHN 0Ee3BPEHOCTH CyMMapHOTO SKCTPAKTa.

Marepua u metoas!l. I. [IporuBocynopoxnas akTHBHOCT D1
Ha PTZ-moo0enu. B ompITax MCIOIB30BaHbI ayTOPEIHBIE KPBICHI
nuand Buctap o6oero mona Becom 150- 200 r (BbIpamieHs! B
BuBapuu MHcTHTyTa papmakoxumun). JKUBOTHBIE MOITydaan
CTaHAAPTHBINA TPAaHYIMPOBAHHBIH KOPM M BOAY W3 MOMIOK. 12
KpBICaM KOHTPOJBHOH TPYyTIBI BBOIMIN MEPOPATEHO AUCTUIH-
poBaHHYI0 Boy B 00beme 0,5 MIT OTHOKPATHO. 12 KPBIC TPYIIIBI
CpaBHEHHS TIEPOPaIbHO Moiydanu 45 Mr/kr ¢eHobapouTana B
Buge 0.1N pactBopa B NaOH. B ombITHBIX Tpymnmax Kpbicam
BBOIMIH ntepopanbHo 0.5 M1 cycniensun OL pa3nndaHoii KOHIEH-
Tpauun ( AnamnaszoH 03 ot 150 go 800 mr/kr ). Bo Bcex rpymnmax
Kpeicam ciyctst 45 mMuH. BBogwiu 112 mr/kr PTZ BHYTpUMBI-
meqHo. [leficTBHE KaXI01 T03bI SKCTPAKTa UCTBITHIBAIN Ha 12
kpbicax. OCHOBHBIM IPH3HAKOM MPOTHBOCYAOPOKHOTO ISHCTBHS
CITy’KHJ, B IEPBYIO O4epenb, PAKT OTCYTCTBUS TOHUYECKHX H
KIIOHWYECKHUX CyIOPOT; Y KPBIC, Y KOTOPBIX CYAOPOKHAs aKTUB-
HOCTh BCETaKH OOHapy>KMUBAJlaCh, YUUTHIBAIU AJTHTEIBHOCTD
JIATEHTHOTO TIEPHO/IA U JIeTalbHbIe HcX0oabl. Ha ocHOBaHMH 3THX
TIPU3HAKOB OIIPE/IEIISUTN CPEHECTATUCTUIECKYIO AP (HEKTHBHYIO
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nosy skcrpakra (ED, ). B npyrom BapuaHTe OIIbITa 3TOH K€ CEPHH
Obuta HcnbiTana 3()(EKTUBHOCT NMPEABAPUTENEHOTO BBEACHUS
OL. Kpricsl ObiH paszeneHsl Ha 2 Tpynmsl mo 10 KHBOTHBIX;
B KOHTPOJIBHON TPyTIe TP MOMOIIM 30HAA BBOIMIN 0.5 M
MUTHEBOW BOJBI, a B ONBITHOH Tpymme - D1 nepopansHO B 103¢€
400 Mr/Kr ofMH pa3 B IeHb B TedeHue 7 THel u ciycts 60 MUH.
BBOJIMJIM CTAH/IAPTHYIO CYAOPOXKHYI0 103y PTZ .

1I. AynroreHnHsle cynoporu y kpsic muHun Kpymmackoro-Momnon-
kuHoi [ 10] (BuBapuit MHCTHTYTA SKCIIEpIMEHTANBEHON OMOMeH-
I[HBI; S9KCIEPUMEHTHI C ayJHOTEeHHBIMU KPbICAMH BBITIOTHEHHI B
oT/iene HeHPOhHU3NOIOTHH TOTO JKE HHCTHTYTA, PyKOBOAUTENb
npodeccop 3. M.HanoOamBmin) BEI3BIBAIN MIPH MOMOIIHN 3BY-
KOBOTO pa3apakuTes (3BOHOK 90 nennben AmuTensHOCTRI0 60
ceK). B axcriepuMeHTaIbHbIE TPYITIBI OBLIN BKITIOUEHBI KHUBOT-
HBIE, Y KOTOPBIX TOMUMO PEaKIMU CTpaxa 1 n30eranus, a TakxKe
KJIOHYyCa JIMIEBBIX MBIIII] Pa3BUBAJICA AUKUH Oer, Ocle 4ero
HACTYMaJIM KJIOHUYECKHE ¥ TOHHIECKHE MOBEACHIECKUE CYIOPOTH
(11 xpeic); CTeneHp CyIOpOXKHBIX PEaKIUii OLEHUBAIIH T10 IIIKae
Jxoy6a [9 |; )KuBoTHBIE OBLIH pa3AeIeHbl Ha 2 TPYIIIIEL.

I'pynma (a). OgHOKpaTHOE BHYTpHOpIOMIMHHOE BBeAeHue DL B
no3e 100 MI/KT; OIIeHKY CYJOPOYKHBIX PEaKInii Ha 3BOHOK IIPOU3-
BOJJMIIH CITyCTst 60 MUH ITOCJIE BBEJICHHUS, & TAKKE B IOCIIELYIOIINE
3 [HS: yYUTHIBAIM PEAaKIMIO HA 3BOHOK Oe3 BBeneHus Ol ; u3-
MEpSUTH TPOAOKUTENILHOCTD CKPBITOTO NEPUO/Ia U TUKOTo Oera,
U, COOTBETCTBEHHO, JTUTEIBHOCTD CKPBITOTO MEPUOJIA PA3BUTHS
MOBE/ICHYECKHX CYIOpOT Y 6-TH KpBbIC.

['pynma (6). Baytpubprommanoe Beeaenue 100 mr/kr O B Te-
yeHue 7 THel; ciycts 60 MUH. mocie 7 BBEACHHS MPOU3BOIIIN
3ByKOBO€ Pa3ApakeHHE M OIEHUBAIN CTEMEHb AyIHOT€HHBIX
CYIOPOKHBIX peakuuii. Peakmmio Ha 3ByKoBOe pazapaskeHue (0e3
BBeneHns DLl) oneHnBanm u B nocnenyromue § THel y 5-Tu KphbIC.

I11. CenatuBHBIe cBOMicTBa DLl M3yvanu Ha MpImax 000ero moja
BecoM 20-25 1, kotopsM BBOaMiM 0.2 Mit 9KcTpakTa B go3e 400
MI/KT IEpOPAIIBHO; CITYCTS - 15 MUH BHY TPHOPIOIIHHO BBOIMITH
nerTrobapouran Harpus (HemOyTam) 45 Mr/kr. B KOHTponbHOH
TpyIIe MBIIIY TOIy4Yaln TOJIbKO HeMOyTan. B obenx rpymmax
YUYHMTBIBAJIACh IPOJOJDKMTEIBHOTH CHA B MHH; TPYIIIBI OBLIN CO-
cTaBneHsl u3 10 MpImeit o6oero mosma.

B sT0i1 xe cepum M3yuyaau BO3MOXKHYIO Ie€lNaTOTOKCUYHOCTh
9KCTPAKTa IMPH MOMOIIH CTAaHAAPTHOTO TECTA — KCTPAKT B J03€
400 MI/KT BBOIWIM MBIIIIAM BECOM 25 T MOIKOKHO C OJIMBKOBBIM
MmacioM B oobeme 0.05 mi1/10 T Beca Tena (pacTBOPUTENH - TPO-
MUJICHITINKOJIb), U Yepe3 CYTKH BHYTPHOPIOIIMHHO BBOIWIHN 45
MI/KT IeHTo0apOuTana HaTpusi; CpaBHUBAJIH CPEJHEE BpeMs CHa
Y KOHTPOIIbHBIX (MHTAKTHBIX) M OMBITHBIX )KUBOTHBIX.

I'V.Tokcuxonornyeckas xapakrepuctika DL, Kpsicam maccoit
npubmuzutensHo 200 T epopaIbHO OJHOKPATHO BBOAMIHU OT 500
10 5000 mr/kr DL mocpencTBoM 30HAA M HAOMIONANN B TEYCHUE
14 nneii. Bemauuny toxeuueckux no3 (TD, ) pacunteisamm B 5
TpyIIax, COACPIKAIMX 110 6 KUBOTHBIX. YUNTBIBAIN HAPYIICHHU
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JIBUTaTeNIbHOM aKTUBHOCTH, 00yciopieHHble aenpeccueit [IHC o
WpBuny]. YeranoButs sietansHble 10361 DL, npu nepopaibHOM
BBEICHUH HE YIal0Ch BBUIY TOTO, YTO JaXX€ B CIIydae BBEICHUS
MAaKCHMaJIbHO JIOIyCTUMBIX 00beMoB DLl sieTanbHble UCXOABI HE
HaOroanuck. bbiia oxapakrepu3oBaHa TaKKe TOKCHYHOCTD JKC-
TpaKTa B YCJIOBUSX XPOHMYECKOro (B TeueHue | ropa) BBEACHUS
ED,, u yrpoennoit no3b1 ED, | (3 nionsiok B Buzie cupona). O6muryio
OLICHKY PE3yJIBTaTOB [IPOBOAMIIA B COOTBETCTBHU ¢ PekoMeHnarmsamMu
JIOKJTMHUYECKOTO UCCIICI0BaHMS JISKAPCTBEHHBIX MpenaparoB [3].

Bce konuecTBeHHbIE TaHHBIE 00pa00TaHbI CTATUCTUYECKH TIPH
HOMOIIY KOMITBIOTEPHOM nporpammsl “buocrtar -2008.

Pe3yabTarsl u ux odcyxnenue. I. Ha monenu PTZ- cynopor
BBISIBJICHO, YTO IIPOTHBOCYIOPOXKHON aKTHBHOCTBIO B PA3IMYHOM
cTerneHu obnanatoT onpeeneHHsie 10361 D1, a cpentesdphexTns-
Has npoTuBocynopokHas 103a (ED, ) cocrasuna 400+£96.7 mr/kr/
niepopasibHO. B KOHTPONBHOM IpyImme )KHUBOTHBIX, MOMYYaBIINX
Tonbko PTZ Bce xHUBOTHBIE MOrHOany B pe3ysbTaTe pa3BUTUSL
TOHMYECKH-KIOHHYECKHUX CyIOpOr. B rpyIine Kpbic, Hoy4aBIInx
npeaBapuTeIbHO (eHoOapOuTal CyI0pOry He HaCTyIa Il BOBCE.
B OnBITHBIX Ipynnax MakCHMalbHBIA 3(Q(EKT — OTCYTCTBHE
CYAOPOT NPUOIHZUTENBHO y 85% >KMBOTHBIX, ObLI I1OJTy4EH B pe-
3ynbrare nepopainbHoro BBeaeHus 800 Mr/kr skcTpakra. OnHako
Jla’ke Y KpbIC, Y KOTOPBIX pa3BUIINCH cynoporu (15%), naTeHTHbIi
nepuox ¢ MoMeHTta BBeleHus PTZ yBenuuuncs npuMepHo B 5
pa3 u obe KpbIchl BEDKHIH. B pesynsrare BBenenust 400 mr/kr
CYOpOTH HPOSIBUWINCH y 6 KPBIC, OTHAKO BCE OHM TAKXKE BHDKH-
1u; iy BBeAieHnH 150 Mr/Kr cynoporu Habmonanmch y 9 Kpeic,
HpHYEeM BBDKUIIN TOJIBKO 3 U3 HHX, T.€. 3aBUCHMOCTb ITPOTHBO-
CYIOPOXHOTO JEHCTBUS 1 JICTAIBbHBIX HCXOIOB OT JI03bI OYEBHIHA.

B pesynsrare npeasapurensHoro BeaeHus 400 mr/kr D11 B Teue-
HHe 7 IHel CyI0pOXKHbIE SIBICHHs HAOIIONAIUCH TOJIBKO Y OJJHOM
KkpbIchl U3 10, mpuueM Tonbko ciycst 40 MUH Hocje BBEACHUS
PTZ, Ho u 3ta kpbica BeDKIIA (Tabmuna 1).

11. ITpoTnBOCY10pOXKHBII 3P EKT FIKCTpaKTa ObLI IBHO BBIPaXKEH

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

TaKXKe Ha MOJISIIU ayITHOT€HHBIX CYIOPOT. Y KPBIC, IPEAPacIIOo-
JKEHHBIX K CyI0OpOoraM Ha 3ByKOBOE pa3paKeHHE, XapaKTEePHBIM
MOKazaTeJieM SIBJSIETCSl Pa3BUTHE MOBEICHUSCKUX CYIOPOT, a
TaKkKe peakius aukoro Oera [13], JIUTEIBHOCTD JIATCHTHOTO
MIepUOia ¥ ero NPOJOJDKUTENILHOCTD. JIukuii 6er nmocie noxayu
3BYKOBOTO pasApaXuTeyIsl y BCEX UYCTBUTCIIbHBIX JKUBOTHBIX
(n=11) pa3BuBacs crycts 3-8 cek. (JIaTeHTHbIH nepuox Oera) u
nponoskaics 4-6 cex., 3aTeM BOSHUKAJIU ITOBEJCHYECKHE CYI0-
POXKHBIC TIPUIIAKH, OHAKO Oe3 JeTalbHBIX HCXO/IOB.

B pesynbrare 0fHOKPATHOTO BHYTPHOPIOMIMHHOTO BBEICHHS
Ol y 2 u3 6 KpbIC CYIOPOrH HE Pa3BHIINCh BOBCE; Y OCTAJIbHBIX
4 Kak JIAaTeHTHBII nepuoj Oera, Tak ¥ ero NpoJoDKUTEIBHOCTD
OKa3ajguch yBeauueHHbIMU 15-18 cek. u 10-12 cek., cooTBeT-
CTBEHHO, B OTBET Ha 3BYKOBOE pasjipakeHue. BoccranopieHue
YBCTBUTCJIIBHOCTHU K 3ByKOBOMY Pa3ApAXKUTEIIIO Y 3TUX 2 KpBbIC
HaOJII01aI0Ch TONBKO CITycTst 48 4, Korja pa3BHBaJiach KapTUHA
CYIOpPOXKHOM peakiuu, Nog00Hasi KOHTPOJIbHOM.

B pesynbrare npenBapuTesNbHOr0 7-IHEBHOTO BBeAeHHS Ol
ayJMOr€HHbIE CYI0POTH MOTHOCTHIO OTCYTCTBOBANIHN y 3 U3 5
KpbIC. Y OCTalbHBIX 2 XHUBOTHBIX IUKHH Oer XoTs U HabiIro-
JlaJicsl, CKPBITHII IIEpUOJ 0Ka3aJICs CYIECTBEHHO IPOIEHHBIM.
OTCyTCTBHE peaklUMM Ha 3BYKOBOW pa3fpa)kuTesb y 3 KpbIC
COXPAHSJIOCH ellle B TeUeHHe 7 JHEH Mmocie MOCIeAHEro BBe-
nenus D1 (Tabmuia 2).

III. CenaruBHoe netictue D11, B rpymnme mplmei, momry4yaBmmx
nenTobapouTan (HeMOyTai) cpeHsisl MPOAODKHTEILHOCTh CHA
cocTtaBmia okosio 20 MUH.; B pe3yibTaTe IpeaBapUTEIbHOTO
HEepOpabHOTO BBEJCHUS HKCTPAKTa MPOLODKUTEIBHOCTD CHA
yBEIHUYMIach IPUMEPHO B 2 pasa.

B ombiTe 110 onpeaeneHuo BO3MOXKHOM renaroTokcuyHocTH D1
BBIACHWJIOCH, YTO TepaleBTUYECcKas 103a Ipernapara BBEJCHHas
3a JieHb /10 6apOuTypaTa He NPOUICBACT COH, T.€. He HapylIaeT
JICTOKCHKAIIMOHHOW (yHKIMH redenu (Tadnuma 3).

Tabnuya 1. [Ipomusocyoopoorcnas axmuenocmv I na PTZ mooenu

JlaTeHTHBIH
IIpogoKknTEBLHOCTH Yucao
I'pynnsl Jo3a mr/ nepuo (MuH/
T cyaopor “KHBOTHBIX
(n=12) KI' YHCJI0 KPbIC € CmepTHOCTB
( cex) 0e3 cynopor
CyA0poramu)
PTZ 112 n/x 5+1.7/12 15+4.7 0 100%/12
0
0,
®denobapburan 45 - - 12/100%
0,
OI1 (oxHOKPATHO) 800 25u27/2 S5ub 16(}/580:1//0 0
400 20+3.5/6 6+2.7 3250 0
150 10+£3.7/9 12+3.6 ° 75 %/9
OI1 (n=10) 0
(MHOTOKpPATHO) 400 40 /1 6 9190% 0
Tabnuya 2. [Ipomugocyooposicnas akmugnocms IL] na mooenu ayouoceHHvx cyoopoz
. Yuci10 ;KUBOTHBIX 0e3 OTtcyrcTBUE
JlaTeHTHBIH nepuojg
I'pynnsl CY/IOPOT/YHCJI0 ;KHBOTHBIX YYBCTBHTEJbHOCTH K
oera (cex)
B rpynime Pa3paskuTeNI0 (B THAX)
UyBCTBUTENBHBIEC )KHBOTHBIE 3-8 0/11 -
OpmHokpaTtHoe BBeaeHue D1 15-18 2/6
[IpenBapurensHoe BBeaenue D1 (7 nueit) 18-20 3/5
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Tabnuya 3. Brusnue DL] na npooonicumensnocms 6apoumypogoeo cHa

IIpo6a Ha renaTOTOKCUYHOCTH IIpo6a Ha cenaTuBHBIE CBOlicTBA
Hem0OyTan IkceTpakT Hedaasapun 400 mr/ Hemo0yTan IkerpakT nedansapuu 400 mr/kr+
45mr/kr KI +HeMOyTau (cimycers 24 u) 45 mr/xr HemOyTaJa (cnyctst 15 muH)
26x1* 25x1 20x1 50x1
24x3 24x2 24x1 52x2
27x3 23x1 23x3 49x2
15x1 26x2 19x1 55x1
26.29+3.59 24.67+1.21 22.33+2.79 51.5+2,26
p>0,05%* p<0,05

*. npodomlcume/lbuocmb CHA 6 MUH X KOJI-BO Mblmel?,'

**_ no CpasHenuio ¢ npOdO]lD/CumﬁﬂbHOCmblO Hamﬁymaﬂoeozo CHA 6 KOHmpoiJie

Tabnuya 4. Dxcmpaxmel u npUPOOHbIe XUMUYECKUE COCOUHEHUsl, NPOABNAIOUUE NPOMUBOCYOOPOIICHYIO AKMUBHOCHTb

na mooenu PTZ-cyoopoe (no [8], mooughuyuposano)

JlekapcTBeHHbIE . ¢ dexTuBHAN Crnoco0
XuMHYecKHii cocTaB Mopaeanb cynopor
pacrenust n03a BBeJeHUS
AJKanouipl, moaueHoOIbI 100-400
L - B/0,
Cephallaria gigantea TpuTepreHOBbIE CAIIOHUHbI PTZ*, AS** 600 MI/Kr o
Desmodium triflorum HadroxuHousl, (rurymbarut), PTZ , MES*** 400 mr/kr wo
2 (bnaBaHOMIBI
=
=
= Abutilon indicum PTZ, MES 100-400 mr/xr /0
r Crepon/sl, CaloreHuHbI
(]
] ] s Li
o) Carissa carandas Linn KyMapHuHBL, (HIIaBOHOHIbI PTZ, MES 10 mut/kr /o
[ IMKO3U/IbI, TPUTEPIICHOM IbI
Opuntla vulgaris AJ'[Ka.]'IOI/IZ[LI, CAITOHUHBI PTZ 5 MII/KT B/O
Astragalus mongholicus CanoHHHbI PTZ 50, 100, 200mr/xr B/6
Bunge
AJKaIouasl
. Cpes
Aconitum AKOHUTUH PTZ 0.1-1.0 pm TUIIOKaMIIa
- (MHOTHE BUIBI)
m
5
P Hippeastrum vittatum MonTanun PTZ 30-60 mr/kr B/0
=
o
@ Rauwolfia serpentina PTZ, BCH*** 7.5-40.6 mr/kr B/B
o Pay6azun
]
= daBaHOU b
2 Passiflora caerulea PTZ 40 um B/B
< Kpuzun
>
=
i Scutelaria baicalensis PTZ , MES 5-10 mr/kr B/O
= bauxanun
= T
= o CPHICHOMM! PTZ , MES 58 Mr/kr ;
Cannabis sativa
Kanabuanon
Mentha spicata PTZ , MES 100-400 mr/kr -
Kapson

*PTZ — nenmunenmempazonoswvie cyoopoeu, **4S8 — ayouozennvie cyoopoau,
**% MES —maxcumanvueii snekmpowiok, ****BC —obuxykynunogvie cyoopocu

IV. Toxcukonoruyeckas xapaxkrepucruka OL. [lepopanbHoe BBe-
JICHHE MaKCUMAJIbHOTO 00beMa H 035l (TEXHHIECKH OCYIIECTBH-
Moe) DI He BBI3BIBAJIO CMEPTEIBHBIX HCXOOB, XOTS IIPHU ITOM

YAaJIOCh YCTAaHOBUTHL 3HAYCHUE TOKCHUYCCKHUX 03, B T.4. TD

50°

kotopasi cocraBmia 2600£340 mr/kr. Toxcuueckoe nelcTBue

© GMN

Ol B OCTpBIX OIBITaX IPOSBUIOCH, IPEUMYILECTBEHHO, B BUJIE
sBieHuit yraerenust ¢pynkuuii [{THC: nro3a, B3peponieHHOCTH,
CKYYCHHOCTH M HMOHIDKCHUS PeICKTOPHOI aKTUBHOCTH, YTO
TI0-BH/MOMY, CBSI3aHO TaKXKe CO CIIEIU(PIUESCKAM CeJaTHBHBIM

cBoiictBoM DL,
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B ycl0BHAX XpOHHUYECKOTO 3KCIEPUMEHTA BBISBICHO, YTO HH
BBE/IcHUE S(P(EKTUBHBIX NPOTHBOCYAOPOKHBIX 103 (ED,, - 400
MI/KT ), paBHO KaK U YBEJINUCHHBIX B 3 pa3a /103 B TeUCHHUE OTHOTO
rojia He TPHUBEIIO K KaKUM-TH0O0 CYIIeCTBEHHBIM H3MEHEHHUSIM B
00I1IeM COCTOSIHUM U MOBEICHUH JKMBOTHBIX, K OTKJIOHCHUSIM B
reMaTOJOTMUECKUX M OMOXMMHYECKUX MOKA3aTelsIX, a TAKKe K
MOP(OIOrHYeCKUM U3MEHEHHSIM B ITAPEHXMMATO3HBIX OpraHax.

OnBbITHI ¢ BBEICHHEM dKcTpakTa Ha Moaesu PTZ-cynopor noa-
TBEpAWIN JIaHHbIC TPAJUIMOHHON MEIULUHBI O TPOTHBOCY/IO-
POXHBIX cBOMcTBaxX DLI; mpoTHBOCYIOpOXKHASI AKTUBHOCTH OOHa-
PY’KUBAJIACh IIPU Pa3IMUHbIX CI0CO0aX BBEACHHUS - [IEPOPATEHOM,
BHYTPHOPIOIINHHOM, a TaK)Ke OAHOKPATHOM M MHOTOKPAaTHOM
npenBaputenbHoM. CyleCTBEHHO OTMETHTh, UTO B 15% cityuaes
y KpbIc, moimy4aBiux 800 MI/KI, eIMHUYHBIE CYJOPOXKHBIC SIBJIE-
HHS XOTSI U HaOJTIOAJINCh, OJHAKO JISTAJILHBIX MCXO/IOB HE HAOJIO-
nanock. Hanmnune npoTuBoCyn0poXkHbIX cBOMCTB DL Ha 3TOM s%e
Mo/ieny 0OHAPYKUBACTCS TAKIKE U B YCJIOBHSIX ITPEIBAPUTEIIHEHOIO
HIOBTOPHOTO BBEJICHUS] YMEHbLICHHOW B 2 pa3a 1o3sl (400 mr/
KI') B TeueHue 7 qHel. Cie1oBaTeIbHO, B YCIOBUAX TIOBTOPHOTO
BBC/ICHHS JaHHOW J03bI Mpemapar okaszajics He MeHee d(hdek-
TUBHBIM, YeM [IPU OTHOKPATHOM BBEICHUH MAaKCUMAJIbHOH J103bI
(800 mr/kr). OTHOCHTEIBHO MEXaHU3Ma MPOTUBOCYLOPOKHOIO
JIeWCTBHUS SKCTPAKTa MOJKHO COCIIAThCS HA U3BECTHOE MHEHUE, UTO
Ha PTZ-monenu nposiBiisiioT akTUBHOCTD BEIIECTBA, CIIOCOOHBIC
B3anMmojeiictBoBath ¢ GABA/OeH3011a3eTMHOBBIEMH PEIICTI-
topamu [5]. IToaTBepxaeHneM HaaU4Ks MIPOTUBOCYAOPOKHBIX
cBoiicTB DIl Oe3ycioBHO sBisieTcs: ero 3p(GeKTHBHOCTD MPH
ay[JMOTCHHBIX CYIOpOrax - U B JaHHOM CJIy4yae IOJIOKHUTEIbHBIN
3¢ deKT nposBiIsIICs Kak B YCIOBHSAX OIXHOKPATHOIO, TaK ¥ I10-
BTOPHBIX BHYTPUOPIOUIMHHBIX BBeAeHHH. OHAKO, HAMITY YN
s¢dexT ObUT MONYYEeH B MOCIEIHEM Ciydae, T.e. B TpyNmax ¢
NpEIBApUTEIILHBIM 7-JIHEBHBIM BBeieHHeM Ol Takxke kak Ha
mozenu PTZ cynopor. CnenoBarenbHO, MOKHO OKUIATh 3HAUU-
TEJILHOTO MPOTHUBOCYAOPOKHOIO 3P heKkra UMEHHO B YCIOBHSX
cucreMarnueckoro npumenenus J11. JleHcTBUTENIBHO, B pe3yilb-
TaTe mpeaBaputenbHoro BeaeHus DL B ciyuae PTZ-cynopor
3((hEeKTUBHOCTD SBHO NOBBICHIIACH: CYOPOIH PA3BHIINCh Y OHON
u3 10-Tu KpeIC, TOrAa Kak B Cllyyae OAHOKPATHOIO BBEICHMS
TOM e J103bl, CyIOPOr'H pa3BMIUCh y 6 U3 12 KpbIC, a B ciIydae
ayZIMOTEHHBIX CY/IOPOT, KaK YKa3aHO BBIIIE, YyBCTBUTEIBHOCTH K
3BYKOBOMY Pa3lIpa)kKUTEJI0 OTCYTCTBOBAJIA B TeUEHUE 7 IHEH B
YCIIOBHSAX MHOTOKPATHOTO BBEACHMUS, 4 B YCJIOBUSAX OJIHOKPATHOIO
BBE/ICHUS YYBCTBUTEJIBHOCTh OTCYTCTBOBAJIA TOJIBKO B TCUCHUE
2 nHel. AynuoreHHbIe CyIOpPOXKHbIE IPUIAIKH SIBISIIOTCS pas-
HOBUHOCTBIO T€HEPAIM30BaHHOW KOHBYJIbCUBHON 3IUIICIICHH,
B Pa3BUTUHU KOTOPOH NEPBOCTEIICHHYIO POJIb UTPAIOT CTBOJIOBBIE
CTPYKTYpPBI TOJIOBHOTO Mo3ra [12]. MOXHO NPeanonokKUTh, YTO
y )KMBOTHBIX, TCHETHUECKH JIETEPMUHUPOBAHHBIX K CYIOPOKHBIM
peaxiusaM, IOHWKEHUE YyBCTBUTEIBHOCTH Ha 3BYKOBOE pa3zipa-
eHue rocie BBeaeHus: D1 00yclioBIEHO CHIKEHHEM YPOBHS
BO30yAMMOCTH HEHPOHOB YETBEPOXOJIMHUS W/MIH MOTPOHBIX
obnactell peTUKy/IIpHON GopMaruu.

[MporuBocynopoxkHbIe cBoiicTBa Ha Mozenu PTZ Gbuti ycTaHOB-
JICHBI TAK)KE y SKTPAKTOB M MHIMBHUJYAJIbHBIX BELIECTB, IOIY-
YEHHBIX IPEHMYIECTBEHHO M3 PacTEeHUH, IPOU3PACTAIOLINX B
CyOTPOIIMUECKUX U TPONUYECKUX 30HaX [4, 7, 8, Tabnuna 4].

ITo xuMuyeckoMy cocraBy Haubosee Onu3kumu K OL1 sBistoTcs
9KCTPaKThl ¥ WHIUBUAYabHbIE XUMUYECKHE COEJMHEHUS pac-
TEHUH, COIEPKAIIMX AJIKAJIOUIBl U/UIM TPUTEPIICHOBBIE Caro-
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HUHBI, WM T€ U ApYrue oqHOpeMeHHO. ClielyeT OTMETUTh,YTO
HPOTHUBOCYIOPOKHBIE CBOWCTBA YIOMSHYTBIX B Tabiuie
paCTeHI/Iﬁ 6l>IJ'[I/I yCTaHOBHeHbI TAaKXE U Ha APYTUX MOICIAX
SIMUJICTICHUH, OAHAKO JaHHBIC HpOTMBOCy}lOpO)KHOﬁ AKTUBHOCTHU
Ha MOJZIENH ayIUOI€HHBIX CyAOpOr He MpuBOAATCS. Pe3ynbrarsl
OIlbITa I1IO HSy‘lCHI/I}O BIIUSAHUSA 3].[ Ha MPOAOJIKUTEIBHOCTD
06apOUTYypaTHOTO CHA CBHICTEILCTBYIOT, YTO CreHUpUICCKAs
HPOTHBOCYIOPOXKHASI aKTUBHOCTh SKCTPAKTa COOTBETCBYET €ro
cenatuBHBIM cBokcTBaM. O ceaaTuBHBIX cBOMCTBaX DL MOXXHO
CYAUTD TAKXEC U 110 ITPOSABJICHUAM €I'0 yFHeTa}OLLIeFO BJIMSITHUSI HA
IIHC B TOKCHKOJIOTHUECKUX 3KCIIEpUMEHTax. BapuaHT omnbita ¢
HPOJUICHHEM HeMOYTaJIOBOIO CHa (IIpo0a Ha renaToOTOKCUYHOCTb)
CBHETEJIBTBYET, 4TO 3P (eKT He 00yCIIOBICH TOKCHIHOCTBIO IKC-
Tpaxra. 1 HakoHell, ¢ TOKCHKOJIOTHYECKON TOUKH 3pEHHUSI IKCTPAKT
nedanspuu okazaics J0CTaTOYHO OE3BPEIHBIM.

BaarogapHocTb. ABTOpPHI MIyOOKo OnarogapHsl npogeccopy
3.11. HanoGamBunu u pokropam WM.I. bunanumsunu u M.T.
Bbapbakanze 3a npoBeieHUEe MCCIICOBAHUN HA MOJEIU ayJInuo-
TCHHBIX CyAOpOI.
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SUMMARY

ANTISEIZURE ACTIVITY OF CEPHALARIA GIGANTEA
ROOT EXTRACT

1Gogitidze N., '"Mushkiashvili N., 2Gedevanishvili M.,
ITabatadze N., 'Dekanosidze G.

!Thilisi State Medical University I. Kutateladze Institute of Phar-
macochemistry, °Iv. Javakhishvili Thilisi State University, Georgia

Antiseizure activity of Cephalaria gigantea root extract was
studied using PTZ- and/or audiogenic seizure models in out-
bred Wistar and inbred Krouchinsky- Molodkina rats respec-
tively. In PTZ - model onset of tonic- clonic seizures, latencies
to the beginning of the seizure activity, and mortality, and simi-
larly in audiogenic seizures behavioral convulsive reactions ,
facial automatisms and latency to wild running were evaluated.
The extract is used traditionally in Georgian folk medicine as
anticonvulsant drug. In this study it was evidenced experi-
mentally that extract demonstrates anticonvulsant properties
as in both model, as in both routs of administration — peroral
and intraperitoneal. Extract appeared most effective in case of
preliminary repetitive administration: in PTZ model seizures
were eliminated in 9 of 10 animals, and in audiogenic model
convulsive response was no more observable during 7 days of
treatment termination. It was found also that sedative proper-
ties are characteristic of this antiseizure extract according to
the sleeping prolongation in barbiturate treated mice. Safety
of the extract was evaluated in toxicological acute and chronic
experiments, and consequently it is considered a substance of
moderate general toxicity.

Keywords: Cephalaria extract, PTZ seizures, audiogenic seizers,
anticonvulsant activity, sedative effect.

PE3IOME

HPOTUBOCYIOPOKHBIA IKCTPAKT KOPHEM I'O-
JIOBYATKHU TMTAHTCKOM (CEPHALARIA GIGANTEA)

Torutuaze H. M., 'Mymkunamsuiu H.I.,
Tenepanumsuian M.J., 'Tabaranze H.A., ' lekanocunse I.E.

"Tounucckuti 2ocyoapcmeennvlii. MEOUYUHCKULL YHUBEPCUMen,
Hnemumym papmaroxumuu um. M. Kymamenaose, > Tounuccruii
eocyoapcmeennblil yuugepcumem um. M. Jcasaxuwsunu, I pysust

B pabote npezcTaBiIeHb! JaHHBIE SKCIIEPHMEHTATEHOTO N3YUCHHS
sKkcTpakra ronosuatku (Cephalaria gigantean), KOTOPBIN Tpaam-
IIHOHHO MIPUMEHSETCS B TPY3UHCKOH HApOTHON METUIIHE IS JIe-
YEHMSI CyAOPOXKHBIX cocToAHUM. [IpoTHBOCY10pOXKHOE IeHCTBUE
9KCTPaKTa U3YyUCHO HA MOJEISAX MEHTUICHTETPa3oNoBbX (PTZ)
1 ayTMOTeHHBIX CyHOpor (ayTOpenHble KPBICH THHIN Buctap
KpBICH JTHHUHN KpymmHCKOT0-MOMOAKHHON, COOTBETCTBEHHO).
Db heKTHBHOCTE SKCTPaKTa OlleHUBaIach B ciay4ae PTZ monenu
0 OTCYTCTBHIO TOHHYIECKUX U KIIOHHYECKHX CYIOPOT; y KPBIC,
Y KOTOPBIX CyAOpOXKHAsi aKTHBHOCTh BCETAKH OOHAPYKHUBAIach,
YYUTHIBAIN ATUTEIBHOCTH JIATCHTHOTO MEPHOIA U JICTaTbHBIE

© GMN

HCXOJIbl, a B CJIyyae ayJHOTeHHOM MOJIEIH - IO PeaKkLHsIM CTpa-
Xa 1 n30eraHus, a TAKXKe KJIOHYCa JIMLEBBIX MBIIIL, Pa3BUTHIO
JIUKOrO Oera M MOSBICHUIO KIOHHYECKHX U TOHHYECKUX I10-
BEJICHUECKUX CYIOPOI. DKCTPAKT UCIHBITAH IIPU NEPOpPaIbHOM
Y BHYTPUOPIOIIMHHOM CHOCO0axX BBEICHUS. YCTaHOBICHO, YTO
IPOTHBOCYIOPOXKHASE AaKTUBHOCTh OOHAPYKUBACTCSI B yCIIO-
BUSX KaK OJHOKPATHBIX, TaK M NPEIBAPUTEIbHBIX IOBTOPHBIX
BBEJICHHI JKCTpaKTa Ha 00EUX MOJEJISX, OIHAKO B pe3ysbTaTe
IpeBapUTEIBHOTO BBEACHHS IKCTpaKkTa ero 3h(HeKTUBHOCTh
SBHO MOBBICHJIACH - B cirydae PTZ-monenu cynoporu pa3Buinch
TONBKO Yy 071HOH 13 10 KpbIc, a B Cllydae ayJMOTEHHBIX CYJIOPOT,
qyBCTBUTEJILHOCTH K 3BYKOBOMY Pa3Apa’KUTENI0 OTCYTCTBOBAJIA
B TeUeHUe 7 AHel mocie npexpaineHus uHbekuui. Cyns mo
IPOUICHHIO 0ApOUTYpPaATHOTO CHA Yy MBILICH, IKTPAKT Ledats-
puu o0J1aiaeT TakXKe U CeJaTUBHBIMU CBOWCTBaMU. PesynbTrarsl
TOKCHKOJIOTMYECKOT0 U3YUeHHUSI CBUACTEIBTBYIOT 00 yMEpPEHHOM
TOKCHYHOCTH IIpernapara.
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IMPACT OF FOOD ENRICHED WITH DIETARY FIBER ON PATIENTS
WITH CONSTIPATION PREDOMINANT IRRITABLE BOWEL SYNDROME

Sulaberidze G., Okujava M., *Liluashvili K., Tughushi M., Abramashvili M.

Thilisi State Medical University, Deapartment of Interal Medicine and Department of Pharmacotherapy;
*JSC Curatio, Thilisi, Georgia

Motility disorder of gastrointestinal tract and in particular Irri-
table Bowel Syndrome (IBS) is common and debilitating chronic
disease with profound impact on the patient’s quality of life and
medical system costs [1]. Current developments show that causes
of IBS are multifold, leading to complexity of treatment and
requirement of more precise investigation of different pharma-
cological and non-pharmacological approaches [2,3].

The pathophysiology and clinical presentation of IBS is only
partially explained with inflammation, infections, impairment of
intestinal motility and brain-intestine axis [4]. The importance of
visceral hypersensitivity and increased afferent stimulation for
development of IBS is established. Increased afferent stimulation
of the intestine is linked with enhanced physiologic impulses,
changed motility and secretory function and development of pain
and related symptoms [5]. Variation of intestinal microbiome is
considered as one of the etiologic reasons of IBS as well. The
recent studies suggested importance of changed intestinal mi-
crobiota related infections and short-chain fatty acids, the end
products of bacterial fermentation in the intestine. Psychologi-
cal distress and somatization of amplified symptoms related to
dietary inadequacy is significant co-factor of IBS development,
exacerbates the functional symptoms of the disease, has an impact
on the quality of life and causes resistance to drug treatment [6].

Despite many patients with IBS perceive food to be important
trigger for symptom’s development, influence of dietary patterns
and gender on IBS subtype appearance and the symptom sever-
ity is not well studded yet [7,8]. Most studies recently available
represent retrospective assessment of food and nutrient intake
and have high risk for recall bias [9,10]. Dietary fiber is widely
recognized to have beneficial effects on health in general and on
bowel function in particular, when consumed in sufficient amount,
however, most often average fiber intake with food is less than
half of recommended amount [11].

The aim of the study was investigation and comparison of the
dietary fiber intake among women with constipation-predominant
irritable bowel syndrome (IBS-C) and without, improvement
of the dietary fiber intake using interventions with less rough
changes of food related behavior and study of its effects on the
bowel function, general wellbeing and compliance of patients.

Material and methods. In total 100 healthy women, without any
clinical signs of gastrointestinal disorders and 98 women who
met Rome III criteria for IBS-C were enrolled in the dietary fiber
intake assessment survey. There was no significant difference in
average age among the groups (33.7+16.7 years and 39.2+12.3
years, p>0.1 respectively).

One month dietary history questionnaire was applied for baseline
evaluation of food intake for both, healthy controls and patients
with IBS-C. The questionnaire was based on 48 commonly con-
sumed food items in Georgia that are recognized as main sources
of dietary fiber. For each food item two type of questions were
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suggested: food frequency and portion size questions with pos-
sible options of semi-quantitative answers.

The average daily amount of consumed foods and their composi-
tion was converted into nutrients (fiber, carbohydrates, protein,
fats) and energy. For questionnaire data entry and estimations
the simple MS Excel designed database was used. The proxy
tables with data of nutritive values of selected food items was
constructed and appropriate calculations were provided. All in-
formation regarding nutritive value of foods was derived from the
bulletin of United States Department of Agriculture (USDA) [12].

For evaluation of bowel function, digestive feelings and general
wellbeing the clinical assessment tool was adopted based on
Digestive Wellbeing Questionnaire (DWQ) provided by Lawton
CL [13]. All Patients with IBS-C involved in the study were
evaluated at baseline, after 7 and 14 days of dietary interventions
with fiber enriched products. Each clinical indicator was assessed
with frequency of appearance or grade of severity. To obtain the
quantitative data the severity grades were scored with numeric
values. Stool type as the parameter of bowel function was as-
sessed according to Bristol Stool Form Scale (BSFS) [14]. Data
from the questionnaires were entered into the simple MS Excel
designed database for analysis.

As comparative analysis of food and nutrient intake revealed
significant deficit of dietary fiber in IBS-C patients, the dietary
supplementation up to the Tolerable Upper Intake Level (UL) (40
gr of dietary fiber for patients with functional constipation) was
provided with fiber enriched food — bread and muesli, with trade
mark “Margi” [15], containing increased amount of preliminary
processed wheat bran. The milling technology used allows to
destroy the hydrophobic film of grain coat and makes the next
technological stage remaining physiologic digestion of food —
impregnation and action of the acid medium - more effective. The
so processed bran becomes more easily digestible. The content of
nutrients and energy per 100g of product was in:

Bread: fiber—9.51g, carb. — 33.72g, protein—7.56g, fats—1.31g,
energy — 177kcal

Muesli: fiber—22.4g, carb. — 29.87g, protein - 7.33g, fats— 1.47g,
energy — 212kcal.

For replenishment of the detected lack of the dietary fiber the
IBS-C patients were prescribed to take 100-300g of bread and/
or 40-110g of muesli at usual breakfast. The amount of added
dietary fiber was 21.32+4.9¢g/daily.

The sample characteristics for categorical variables were calcu-
lated and presented in portions and for continuous parametric
variables - in mean values and standard deviations. For estimation
of the difference in continuous variables between independent
samples t-test was used. All statistical tests applied were two-sided
and at the 5% significance level. All statistical processing were
performed by the means of MS MINITAB statistical package
MINITAB® Release 14.12.0.
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Results and their discussion. The average intake of dietary
fiber was significantly lower in the group of women with IBS-
C (17.945.8) compared with healthy population (21.6+8.9,
p=0.013). Less than lower recommended level of daily dietary
fiber intake (<25 g) occurred in 66.7% of healthy respondents
and 90% of women with IBS-C (p=0,003) (Fig. 1). The average
amount of daily fiber in women with deficiency from both groups
was approximately 16g.

10.0%

33.3%

66.7%

Healthy persons IBS-C patients

Omorethan25g Oless than 25 g.

Fig. 1. Dietary Fiber Intake Pattern (%) Compared to Lower
Recommended Level (25 g.)

The difference in average consumption of carbohydrates (191.4g
and 190.5g, p=0.946) and energy (1086.0kcal and 1122.8kcal,
p=0.628) between the groups was not considerable, but diver-
gence of carbohydrate, as well as dietary fiber sources appeared.

Consumption of fiber from bread, other wheat products and cere-
als was significantly higher in patients with IBS-C, while healthy
women used more fiber from non-starch vegetable, fruits and
cookies, cakes and sweets (Fig. 2).
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Fig. 2. Average Daily Intake of Fiber (grams) from Main Foods

Respectively women with IBS-C got main part of dietary carbohy-
drates from bread, wheat products and cereals, but healthy group used
significantly higher amount of carbohydrates from fruits (Fig. 3).

From initially enrolled 98 IBS-C patients 82 continuously re-
ceived dietary fiber rich food during 14 days of observation,
consequently the compliance rate was 83.7%. After two weeks
of adding dietary fiber rich food on breakfast the stool was of
normal consistency (Bristol scale level 3 and 4) in 76 cases (94%)
and was significantly improved relatively to baseline state (20%,
p<0.0001 respectively). Before the intervention stool was very
hard or hard in 28% and 64% respectively and changed to less
hard and no hard type (28% and 64%). Herewith, after 14 days of
supplementation of diet with fiber rich foods the bowel movement
frequency increased significantly from 0.27 daily up to 1.54 daily.

© GMN
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Fig. 3. Average Daily Intake of Carbohydrates (grams) from
Main Foods

Statistically significant improvement was observed in abdominal
pain and bloating, the score decreased from baseline 0.72 to 0.13
points and from 1.12 to 0.22 respectively (p<0.001). The score
relevant for difficulty of defecation decreased from 1.61 up to
0.22 points (p<0.001), the sensation of incomplete evacuation was
decreased from baseline 1.92 to 0.18 points (p<0.001). Analyses
showed significant decrease of alertness related to digestive
feelings and general wellbeing after continuous consumption of
dietary fiber (from 0.95 up to 0.19 and from 0.41 up to 1.2 points,
p<0
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DOBasdine Bafter 7 days Bafter 14 days
Fig. 4. Symptoms (Points) During the Dietary Supplementation

with Fiber Rich Wheat Products

Conclusions:
Research data reviled significantly lower daily intake of dietary
fiber among patients with IBS-C compared with healthy group.

The main source of dietary fiber in IBS-C group was bread and ce-
reals, therefore introduction of dietary fiber rich bread and muesli
in the breakfast didn’t affect diet-related habits and determined
high compliance of patients.

Two week long intervention significantly improved the bowel
function and irritation related complains, the feeling of general
wellbeing was considerably better on the endpoint as well.

Conlflict of Interest. This study was the part of the project funded
by Shota Rustaveli National Science Foundation (governmental
non-profit organization) and terms of financing exclude any
conflict of interest.
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SUMMARY

IMPACT OF FOOD ENRICHED WITH DIETARY FIBER
ON PATIENTS WITH CONSTIPATION PREDOMINANT
IRRITABLE BOWEL SYNDROME

Sulaberidze G., Okujava M., *Liluashvili K., Tughushi M.,
Abramashvili M.

Thilisi State Medical University, Deapartment of Interal Medicine
and Department of Pharmacotherapy, *JSC Curatio, Tbilisi,
Georgia

The causes of motility disorder of gastrointestinal tract and in
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particular Irritable Bowel Syndrome IBS are multifold, leading
to complexity of treatment and requirement of more precise in-
vestigation of different pharmacological and non-pharmacological
approaches. The aim of the study was investigation and compari-
son of the dietary fiber intake among women with constipation-
predominant irritable bowel syndrome (IBS-C) and without,
improvement of the dietary fiber intake using interventions with
less rough changes of food related behavior and study of its ef-
fects on the bowel function, general wellbeing and compliance
of patients.

In total 100 healthy women, without any clinical signs of gastro-
intestinal disorders and 98 women who met Rome III criteria of
IBS-C were enrolled in the dietary fiber intake assessment survey.
The dietary habits of all participants, as well as bowel function,
digestive feelings and general wellbeing of patients at baseline,
on the 7th and 14th day of dietary intervention was assessed by
the means of adopted questionnaires. The dietary supplementa-
tion was provided during the breakfast with fiber enriched food
— bread and muesli.

Research data reviled significantly lower daily intake of dietary
fiber among patients with IBS-C compared with healthy group.
The main source of dietary fiber in IBS-C group was bread and
cereals, therefore introduction of dietary fiber rich bread and
muesli in the breakfast didn’t affect diet-related habits and deter-
mined high compliance of patients. Two week long intervention
significantly improved the bowel function and irritation related
complains, the feeling of general wellbeing was considerably
better on the endpoint as well.

Keywords: dietary fiber, irritable bowel syndrome, constipation.
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3HAYEHUE BOTATOM PACTUTEJIbHBIMH BOJIOKHA-
MU NUAIIA JJ11 HTAODUEHTOB C CUHAPOMOM PA3-
JPA’KEHHOI'O KMIIEYHUKA C IIPEOBJIAJAHUEM
3AIIOPOB

Cyaa6epunze I'T., OxkyrxaBa M.B., *JIuayamsuiau K.H.,
Tyrymu M.I., A6pamamBuiau M.M.

Téunucckuil 20Cy0apcmeernblil MeOUYUHCKUL YHUSEpCUumem, oe-
napmamenm obujell mepanui; 0enapmamenm apmaxomepanuu;,
*40 Kypayuo, Tounucu, I py3us

Tpy4rHbL pa3BUTHS HAPYLICHUSI MOTOPHOH (DyHKINH XKEITyI0UHO-
KHMIIEYHOIO TPAaKTa U B YaCTHOCTHU, CUHIPOMA pa3ApakxEHHOIO
KHMIIEYHUKA pa3HOOOpa3Hbl, 4TO 00YCIOBIMBAET CIOXKHOCTh
JIeYeHHsT 1 HEOOXOAMMOCTD M3YUCHUs Pa3IM4HBIX (hapMaKoso-
TMYECKUX U He(apMaKoJIOTHUSCKHUX MOIXO/IOB.

Ilenblo nccienoBaHus SBUIACh KOPPEKIMs IPHUEMa PacTH-
TEJILHBIX BOJOKOH BMECTE C NuUlleii 6e3 rpy0boro HapyumeHus
HOBEICHYECKUX 0COOCHHOCTEH Cpeat JKCHIINH ¢ CHHAPOMOM
pa3npaxEHHOTO KHUIIEYHUKA ¢ IpeobiajaHueM 3alopoB
(CPK-3), a Taxxe nzyueHue 3pdexra, npoBeCHHOT0 BMelIa-
TEJILCTBA Ha (DYHKILMIO KUIICYHMKA, 00Ilee cCaMOuyBCTBHE U
ClJIe/lOBaHUs NALUCHTAMH U3MEHCHHOH UeTe.

B uccnenoBannu npuanmMaiu ydactue 100 >KHIMH HE UMEIOIIUX
aJ100 CO CTOPOHBI KEJTYTOUHO-KHUILIETHOTO TPAKTa U 98 )KeHIINH
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¢ CPK-3 B cOOTBETCTBUU C KPUTEPUAMH, IPEIUIOKEHHBIMU Rome
III. [lns onpeneneHus NPUBBIYHOIO PALMOHA BCE YYAaCTHHUKH
MCCIIC/IOBAHUSL ObUIM ONPOLIEHBI TOCPEACTBOM JIHETHYECKOTO
BOIPOCHHMKA, a JUTS OLCHKHU (DYHKIMU KHIIICUHHUKA, THIIIEBAPCHHS
U OOIIEro CaMOYyBCTBUS - KIIMHUYECKOTO BOIMPOCHHKA 0 yBe-
JIMYEHUs IPHEMa PaCTUTENbHBIX BOJIOKOH U ciycTs 7 u 14 nueit
C Hayajia BMEIaTeIbCTRaA.

Ha ocHOBaHMM NONY4YEHHBIX JAaHHBIX CIIELYEeT 3aKII0UYUTh, YTO
B nuieBoM parnuone xxenuird ¢ CPK-C cogeprkanue nuieBbix
pacTUTENILHBIX BOJIOKOH 3HAYUTEIHLHO MEHBIIIE 10 CPABHEHUIO
¢ 310poBBIMU JinIIaMH. OCHOBHBIM MCTOYHUKOM MHIIEBBIX
pactutesbHBIX BOJIOKOH cpeau nanueHToB ¢ CPK-C sBnsercs
xJ1e0 ¥ XJIOIIbs, I03TOMY BKJIIOUEHHE B COCTaB 3aBTpaKa xieba
U MIOCIIH C BBICOKMM COJEPIKAaHUEM PACTUTEIbHBIX BOJOKOH
HE BBI3bIBACT 3HAYUTEJILHBIX MOBEICHYCCKUX M3MCHCHUU U
ABJIIETCA OCHOBOM BBICOKOTO YPOBHS CJI€ZIOBAHUSA MAaLlUEHTa-
MU U3MEHEHHO nuere. [IByxHenenbHast U3MEHEHHE 3aBTpaKa
HAIEHTOB JOCTOBEPHO YIYUIIMIO (YHKIHIO KHIICUYHHUKA,
YMEHBILINIIO kaJloObl, CBSI3aHHbIE C IHUILEBAPECHUEM U MOBBI-
cuIlo of1iee caMOYyBCTBUE NMALUEHTOB.
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ROLE OF PRIMARY HEALTH CARE IN RE-HOSPITALIZATION
OF PATIENTS WITH HEART FAILURE

Verulava T., Jincharadze N., Jorbenadze R.

1lia State University. G. Chapidze Emergency Cardiology Center, Thilisi, Georgia

In Georgia, like in other countries, heart failure, a major cause
of morbidity and mortality among the elderly, is a serious public
health problem. According to the statistics, 69% of death comes
from cardiovascular diseases [6].

Hospital readmission is one of the potential indicators of poor
care or missed opportunities to better coordinate care [9] and
was endorsed as a measure of hospital performance [15]. Heart
failure is one of the most common principal discharge diagnoses
[12]. Re-hospitalization rates are quite varying according to the
diagnoses. According to some authors, re-hospitalization after
coronary artery bypass grafting is 13.2% within 30 days of surgery
© GMN

[11]. After hospitalization for heart failure, 15-day readmission
rates have been estimated at 13% and 30-day readmission rates
at approximately 25% [7,8].

Hospital readmission for Heart failure as well as other chronic
diseases creates a huge impact on the healthcare system as well as
on the patient [1]. Re-hospitalization increases medical expenses
and it has negative impact on patients’ health and financial situ-
ation of family [3,13].

Multiple patient risk factors, including age, sex, social and eco-
nomic situation, lower median household income, low quality of
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Table. Principal discharge diagnosis associated with readmissions of patients without Acute Myocardial Infarction (AMI),
with Acute Myocardial Infarction (AMI), and with Repeat Revascularization

e Total (%) | No AMI in Index (%) | AMI in Index (%) | Revascularization During
Principal diagnosis _ _ _ Readmission (%)
(n=103) (n=74) (n=29) _
(n=24)

Chronic ischemic heart disease 324 332 322 89
Heart failure 15.2 11.3 10.8 1
Unstable angina 11.7 10.5 9.6 1
Myocardial infarction 8.2 7.3 6.8 5
Arrhythmia 6.3 6.1 59 0
Acute respiratory failure 6.2 6 5.6 0
Other 19 25.6 29.1 4

medical service were significant predictors of readmission [11].
Lack of a comprehensive approach to heart failure management
involving careful inpatient education, discharge planning, and
coordinated delivery of outpatient care has been cited as a major
reason for the continued high rates of hospital readmissions for
heart failure. [5].

Generally, it is impossible to eliminate re-hospitalization. In some
cases, re-hospitalization is unavoidable, because of the nature of
disease; that is why predicting re-hospitalization is impossible.
In efforts to identify opportunities to improve quality of care,
several interventions have been proven to lower readmission rates
after Heart failure hospitalization, including improved hospital
[2] and post discharge care, [13] pre-discharge planning, [14]
home-based follow-up, [16] and increasing the level of patient’s
education.[4,10].

Our research objective was to study recent trends in 30-day
all-cause readmission rates after Heart failure hospitalization in
order to improve clinical understanding of the risk for re-hospi-
talization after Heart failure admission and to inform efforts of
policy-makers as increased attention is focused on this measure
of hospital quality.

Material and methods. Methodological basis of this research
is Literature in the sphere of re-hospitalization. Our research in-
cluded quantity and quality components. Within the Quantitative
research, we have analyzed data of re-hospitalized patients during
2014 year from biggest cardiology hospital in Georgia. Within
the qualitative study, in-depth survey of medical staff and patients
conducted. Restriction of methodology was following factors: A
little time for research, researching only one cardiology centre.

Results and their discussion. According to the research, Re-
hospitalization rate during 30 days was 1.5% (47.6% female and
52.4% male patients). Re-hospitalization has the correlation with
the patient’s age, sex and disease. Compared with patients who
were not readmitted, patients who were readmitted were older
(age 71 years vs. 67 years) and more likely to be female (62%
vs. 38%) (Table).

Research showed that re-hospitalization also depends on the dis-
ease. Compared with patients who were not readmitted, patients
who were readmitted have diabetes (32% vs. 29%), heart failure
(23% vs. 15%), renal failure (7.5% vs. 3.5%), and ischemic heart
disease (23% vs. 13%) (Table).
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Patients who readmitted were more likely to die within 30 days
of discharge compared with patients who were not readmitted
(5.2% vs. 1.3%). The 30-day readmission rate of patients who
had an acute myocardial infarction (AMI) was higher than that of
non-AMI patients (AMI 22.4%, non-AMI 9.4%) (Table).

The majority of 30-day re-hospitalization was associated with a
chronic ischemic heart disease (32.4%), heart failure (15.2%),
unstable angina (11.7%), myocardial infarction (8.2%) arrhyth-
mia (6.3%), and acute respiratory failure (6.2%). These diseases
are high-risk groups of re-hospitalization, which considered for
discharging patient’s surveillance (Table).

Among all readmissions, 23.3% of patients had an associated
revascularization procedure (percutaneous coronary intervention
21.6%, coronary artery bypass grafting 2.1%). The majority (89%)
of admissions with revascularization procedures were associated
with chronic ischemic cardiac disease (Table).

Research showed that there is connection between re-hospi-
talization and healthcare financing system. Specifically, rate
of re-hospitalization is higher when state programs financing
patients (68%). Re-hospitalization rate in patients with private
insurance is 32%.

Among re-hospitalized patients, 65 patient (63.1%) were re-
hospitalized only once, 29 patients (28.2%) were re-hospitalized
twice, 5 patient (4.9%) was re-hospitalized four time, 1 patient
(1%) was re-hospitalized 5 times.

We have interweaved re-hospitalized patients and the results
showed that main reason of re-hospitalization was not fulfilling
necessary medical treatment, not fulfilling required medication or
terminating medication, by patients’ decisions. 33.3% of patient
have bought required medications partially, 13.3% did not buy
necessary medications at all. Therefore, these patients do not take
necessary medications or they just take it partially. Main reason
is poverty (caused by unemployment or small pension). 46.6%
of respondents think that they cannot effort necessary medica-
tions because of financial difficulties. Majority of patients are
unemployed or are pensioners (63%), that is why they cannot
effort taking expensive medications for long time. Doctors also
confirm this assumption. They mention that 60% of discharged
patients cannot effort necessary medications. Patients have no
financial opportunity to get doctor consultation again or to get
preventive medical treatment. It is also interesting that patients
usually systematically get consultations from doctors by phone,
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Doctors think that is because of financial difficulties, State Health
insurance system do not pay outpatient visits fully.

According to doctors, main reason of re-hospitalization is that,
patients do not fulfill doctor’s prescriptions after discharging from
hospital. Research showed that 40% patients who had not fulfill
doctor’s prescriptions, were turned back to hospital.

Research showed that re-hospitalization mainly is a non-predictive
process. Doctors’ records confirm this opinion. At the time of
discharging patients, doctors confirm improving health of patient;
they also mention that predictions may be unfavorable. This hap-
pens in case if doctors cannot eradicate health problems of patients
and hospitalization becomes necessary.

The role of continuous medical supervision from Family doctor is
important for decrease Re-hospitalization rate. According to ques-
tionnaire results, 46.7% of patients have not family doctor, 13.3%
of patients have family doctor but visits doctor very seldom, and
40% of patients have family doctors and visits them often. 60% of
patients prefer to visit to cardiologist of hospital and they do not
visit family doctors. 33.3% of patients have not chosen cardiolo-
gist for a long-term medical supervision. 20% of patients have
their own doctor but visit them very seldom, 46.7% of patients
have private doctors and visit them often. This date shows that
institution of family doctor has to be developed. Patients mainly
prefer hospital cardiologist then family doctors. Patients also
have problem of self-care. Sometimes, by the doctor directions
patient have to take 10-15 various drugs and very often patients
do not fulfill this direction. This problem may be solved with
home care service. Patients think that state healthcare system must
fully cover dispensary visits of doctors and diagnostic analysis.

According to the hospital cardiologists, 57% of them have no any
communication with primary healthcare doctors, which take care
of patients after discharging them from hospital.

In this case is a very important deeply informing patient about
self-care, fulfilling doctor’s prescriptions at time of discharging.
Research showed that important reasons of re-hospitalization are,
not taking necessary preventive measures after discharging patient
and lack of scheduled visits, this happens because of low level
of primary health care system. Institution of family doctor is not
popular among patients; they simply do not trust family doctors.
Patients usually prefer to visit specialists with specific spheres.

Conclusion, Recommendations.
Heart failure patients account for one of the largest group of
patients with frequent hospital readmissions.

Primary health care plays a significant role in the reduction of re-
hospitalization rate. In this regard, it is important to increase the role,
authority and prestige of the family doctor. Study recommended the
creation of a monitoring group, which will include cardiologist, fam-
ily doctor, and nurse to develop collaboration strategy for managing
disease. Consistent and coordinated care after discharging patients
from hospital decreases re-hospitalization rate. Study Suggested
improving the discharge procedure of patients.

It is important to improve dispensary, continuous medical su-
pervision on patients with chronic diseases, to put into practice
systematic communication with patients, remind them about
doctor visits.

© GMN

Study recommended expanding outpatient services package in
state healthcare programs, especially for patients with chronic
diseases. Study suggested improving day care centers, in order
to assess the appropriateness of inpatient treatment, which will
reduce unnecessary hospitalization and re-hospitalization costs.
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SUMMARY

ROLE OF PRIMARY HEALTH CARE IN RE-HOSPITAL-
IZATION OF PATIENTS WITH HEART FAILURE

Verulava T., Jincharadze N., Jorbenadze R.

Ilia State University. G. Chapidze Emergency Cardiology Center,
Thilisi, Georgia

Re-hospitalization of cardiac patients is a great financial burden
not only for healthcare system, but also for patients. Main aim of
the research is to identify features and reasons of re-hospitalization
and to determine ways of reducing.

Within the Quantitative research, we have analyzed data of re-
hospitalized patients during 30 days. Within the qualitative study,
in-depth survey of medical staff and patient conducted.

Main reason of re-hospitalization is that patients do not fulfill
doctor’s prescriptions after discharging from hospital. This is
because of financial difficulties and lack of developing family
doctor institution in the country. Usually, after discharging patient
from hospital, for medical supervision he/she addresses to family
doctor very seldom. There is no coordination between family and
hospital doctors.

Primary health care plays a significant role in the reduction of
re-hospitalization rate. In this regard, it is important to increase
the role of the family doctor, to improve procedure of discharging
patients, continuous medical supervision on patients, to expand
outpatient services package in state healthcare programs, to im-
prove day care centers.

Keywords: primary care, re-hospitalization, family doctor, heart
failure.
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POJIb NEPBUYHOM MEIUKO-CAHUTAPHOM ITIOMO-
I B MIOBTOPHOM 'OCITUTAJIU3AIIMHU BOJIbHBIX
C CEPIEYHOI HEJOCTATOYHOCTHIO

Bepyaasa T.H., [Lxunuapanze H.H., /xopoenanse P.A.

Tocyoapcmeennviit ynuseepcumem Hnou, [lenmp neomnosicroil
kapouonozuu um. I Yanuoze, Tounucu, I pysus

[ToBTOpHAs rOCHUTANN3AIHS KAPAHOIOTUICCKUX OONBHBIX SBIIS-
eTCst 00IbIITHUM (PUHAHCOBBIM OPEMEHEM HE TOJIBKO IS CHCTEMBI
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3IpaBOOXPAHEHUs, HO W i nauueHToB. OCHOBHOM LEbIO
HUCCIICAOBAaHUS SABJISICTCS BBISIBJICHUC OCOGeHHOCTeﬁ U NPpUYXUH
l'lOBTOpHOi/'I roCrTaJIu3alui U OopeaACInTb IIyTH COKpallCHus.

B paMKax KOJIMYECCTBECHHOT'O MCCJICNOBAHUs, Mbl IIPpOaHAIU3U-
poBaJini JaHHBLIC MALIMEHTOB IMOBTOPHO I'OCIUTAJIMU3UPOBAHDI
B Teuenue 30 aHel. B paMkax kaueCTBEHHOIO MCCIICAOBaHUS
IPOBOAMIOCH yIyOsieHHOe coOeceoBaHUEe MEIUIMHCKOTO
IepcoHasa U MalueHTa.

OcHoBHAas nNpuYnuHa l'lOBTOpHOﬁ rocrnyvrainu3anuu B TOM, 4TO
MalUEHThI HE BBINOJHAIOT NPEANMCaHUA Bpada I10CJIE BBIIIUCKUA
13 OOJNBHMIBL. DTO M3-32 GUHAHCOBBIX TPYIHOCTEH U HEIOPa3BH-
THsI MFHCTUTYTa CeMeiHoro Bpaya B cTpane. Kak npaBuiio, mocie
BBIIPY3KH IMTallUEHTA U3 OOJILHUILIBI, OH/OHA I MEAULIMHCKOIO
HaOJIIOICHHsI K CEMEHHOMY Bpauy 0OpaIiaercsi O4eHb PeKo, 1
HET KOOP/IMHALIMHI MEXK/Ty CeMEIHOTo Bpaua 1 Bpadeil OOIbHHULIBL.

IlepBruyHas MEeAUKO-CAHUTAPHASL UTPACT CYIIECTBEHHYIO POJIb B
CHIDKCHUY [TOBTOPHOM roCIUTaIN3aluy. B cBA3U ¢ 3TUM BaHO
HOBBICHTH POJIb CEMEHHOT0 Bpaya, YTO0bI YIYUIINTh HEMPEPhIB-
HOT'0 MEAMIIMHCKOTO HAOJIOICHUS Ha MTAlUeHTaX..
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OLEHKA D®®EKTUBHOCTHU BHEJIPEHHUSA
UH®OPMAIIMOHOM CUCTEMBI 1C: IPEJNPUATHE B CTAIIMOHAPE

Baiimaram6eroBa A.A., Kynos 1.b., Llaii A.E., Kaiisip6exoBa K.K., Caxkenosa M.H.

Kapazanounckuii 2ocyoapcmeennulii meouyunckuil ynueepcumem, Kasaxcman

B passuruu Pecniy6nuxu KazaxcraH B HacTosiIiee BpeMs 0TMeda-
eTcsl COLMaIbHO-OPUEHTUPOBAHHOE HallpaBiieHue. B cBs3u ¢ 3TUM
cepa IKOHOMUUESCKHUX OTHOLICHHH B 00JIaCTH 3APABOOXPAHCHHS
OCTaeTcs OAHON U3 BAXKHEHIINX B MOJUTHUKE FOCYIapCTBa.

CucteMa 37paBOOXPaHEHUs, SABISIICH 110 CYyTH €AMHOW CTPYyK-
TYpO#, BKJIIOUAIOUIEH B3aMMOCBSI3aHHbBIE M B3aUMO3aBUCHUMBIC
MeX1y CO00M CTPYKTYpBI M OpPraHH3aLMH, SIMHON LEJIbI0 KOTO-
poii siBiIseTCs YKpeIUleHue, MoAepKaHue UM BOCCTAaHOBICHUE
3I0POBbS HACEJICHUS

B oGnactu 31paBooxpaHenus PecryOiauky akTyaneH OpUSHTHD
Ha MOBBIIIICHHE Ka4eCcTBA 1 3PPEKTUBHOCTH MEIUIIMHCKOTO 00~
ciyxuBanus. [losTroMmy B nocienanee BpeMs IPUHATHI MEPHI 110
WU3MCHCHUIO ITPUHLIUIIOB B3aHMOﬂ€ﬁCTBMﬂ MEXY rocy1apCTBOM,
Ne4eOHO-POPHUIAKTHISCKUMU YUPEKICHUIMH, MEAULMHCKAM
HepcoHaNIoM U HaceneHreM. OIHaKo JUls X peann3anny Tpedy-
eTcs Pl IeHCTBUM, yUUTHIBAIOIUX COBPEMEHHYIO KOHBIOHKTYPY
B chepe SKOHOMUKH 1 0OMeHa HH(pOpMaLHeii.

Cucrema 31paBOOXpaHEHHs, C OJHON CTOPOHBI, HYXKAAeTCs B
YBECINYCHUN 061)ema (bI/IHaHCI/IpoBaHI/Iﬂ IJIs IPOBEACHUS UC-
CHeﬂOBaHl/lﬁ U BHEAPCHUSA MEIUIMHCKHUX U YHNPaABJICHYCCKUX
TEXHOJIOTHIf; C APYroil CTOPOHBI, HEOOXOIUMO BBISBISITH CYIIIe-
CTByroLIMe Ma03(QEKTUBHBIE PECYPCHI, TPEOYIOLIE H3MEHEHHS
U NIOBBIILEHHS YYD PEKTUBHOCTH [4], YTO BO3MOXXHO MCKITFOUUTEIb-
HO ITYTEM UHTETpallui HUHHOBALIUOHHBIX TEXHOJIOTHH B CHCTEME
3npaBooxpanenus [ 1-3].

B 37001 CBSI3U COBPEMEHHOE yIIpaBlIeHHE PA0OTOI MEIUIIMHCKHUX
OpraHu3aLuii HEBO3MOXKHO 03 MPUMEHEHHs HHPOPMAILIMOHHBIX
TEXHOJIOTUH, KOTOpBIE SABJIAIOTCS YHOPSIOYEHHONH COBOKYITHO-
CThIO METOJIOB U CIIOCOOOB paboThl ¢ HH(MOPMAIIUCH, BKIIIOUA-
OIIHUX B CCG)] IMOJIY4YCHUEC, KaK IMaCCUBHO, TaK U IOCPEACTBOM
IOUCKa, aHalIn3da, XpaHCHUA U HAKOIJICHUSA I/lH(bOpMaLlI/II/I, C
nocJeAyoIIeH ee 3ammToi u nepeaadcii. B Kazaxcrane addex-
THUBHO Pa3sBUBAIOTCA JIOKAJIbHbIE MEAUILIMHCKUE l/IH(.JpOpMal_II/IOHHbIe
CHCTEMBI M CETH: HH OJIHA MEJULIMHCKAsl OpraHu3alus He pado-
Taet 06e3 UCIOJIb30BaHUsI KOMITBIOTEPHOH TEXHUKH, B Pa3IHYHOM
CTETMCHH OTIINYAOIINECS 110 00beMy HH()OPMAIIMOHHBIX CHCTEM.
B 37011 cBs3M HEOOXOIMMO OTMETHUTD, YTO CUCTEMBI U CETH I10 CCH
JICHb, B OCHOBHOM, HCIIOJIBb3YIOTCS UCKIFOUUTEIBHO JIOKAJIBHO,
JIEHCTBYsI pa3pO3HEHHO B PAa3HBIX HAIPABICHUAX JESATEIbHOCTU
neyeOHo-npoduakTraeckoro yupexaenus (JIITY). daxruyecku
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Ha pETUOHAJIbHOM YPOBHE I/IH(b()pMaL[I/IOHHl)Ie CHCTEMBbI OXBAThI-
BAIOT TOJBKO (PHHAHCOBO-DKOHOMHYECKHE CIyKObI (Oyxranre-
pus, MJIAHOBO-3KOHOMUYECKUH oTzen). OCTpo CTOUT BOINPOC O
Pp€ajibHOM MNOBBIIICHUH Ka4Y€CTBA U JOCTYITHOCTHU MeﬂHLlHHCKOﬁ
MIOMOIIL[H, C 3TO LEJIbI0 HEOOXOAMMO MPOBEACHHE KOMILICKCHOM
aBTOMaTu3aly MaKCUMaJIbHOT'O 061>eMa BHJ0B JICATCIIBHOCTH B
yupexaeHusx [S].

Ha ceropusiniauii 1eHb Ha peIHKE HHYOPMALMOHHBIX YCIyT OT-
MEYaeTCsl TCHACHUUS K YBEIMYCHHIO KOJIMYEeCTBAa MEIUIIMHCKIX
MH(GOPMALMOHHBIX CUCTEM, YTO, 110 BCEil BEPOSITHOCTH, CBSI3aHO
C aKTHBHO Pa3BHBAIOIIMMUCS TEXHOJIOTUSIMU, KOMMYHHKALIUSIMH,
OCHAII[EHHE MEANIIMHCKUX YUPEXKICHHH aBTOMATH3HPOBAHHBIMH
MEAULMHCKUMH IPOOOpaMH, B LIEJIOM, HOBBIIICHUEM KOMITBIOTE-
puzarmu. MHpopMaLOHHbIE CHCTEMBI HCIIOIb3YFOTCS HE TOJIBKO
B KPYIHBIX MEULIMHCKHUX LIEHTPaX ¢ O0JIbIINM 00beMoM HHDOP-
MalliH, HO ¥ B HEOOMBIIMX OPraHU3alnaX U OTAeICHUsX [6,7,15].

B coBpeMeHHOII IpaKkTuKe NPUHIMIILI U HAIlPaBJIEHUE JesITeNlb-
HOCTH MH(OPMAIIMOHHBIX CUCTEM B MEIUIMHE OCHOBBIBAIOTCS
Ha OOBEIMHEHUHN U CHCTEMATH3alMK DJICKTPOHHBIX 3arucedl o
6omnpHbIX [9,10,11,13], co3maHuu eAUHOTO apXHWBa MEAMIIUH-
CKHUX JIAaHHBIX, UX (DMKCALUH C LEJbI0 CBOEBPEMEHHOIO O3Ha-
KOMJICHHS MEJULIMHCKUX COTPYAHUKOB O pe3yibrarax paboTsl
ABTOMATH3UPOBaHHBIX J1aboparopuii [8,14]. [lepcriekTHBHBIM
JUIS UCIIOJIb30BAHUs NPEICTABISIOTCS BOSMOXKHOCTH CO3JJaHUSA
BU/ICOKOH(EPEHIINH, TUCTAHIIMOHHBIX KOHCYJIbTAlUi, KOHCH-
JIMYMOB U IIPOYHX METOOB 0OMeHa nH(OopMaLuel ToCPeICTBOM
ceTu uHTepHer [12,15].

OnHo¥i U3 MHPOPMAIIHOHHBIX CHCTEM, 00CCICYMBAIOIINX aBTO-
MaTH3aln0 paboThl MEAUIIMHCKOTO MEPCOHANA U YMCHBIIICHUE
OyMaXKHOTO JOKyMeHTOo0O0poTa siBisiercst cuctema 1C: [peanpu-
SITHE, aJITAaITUPOBAHHAS K MEIUIIMHCKUM YUpeKACHUAM. JlaHHas
cucTeMa HeoOXOMMa HE TOJIBKO JJISl COKPAIIICHHSI BpEMEHH 00-
MeHa HH(pOpMaLUel MEXy COTPYAHUKAMH, HO U UCIIONb3YeTCs
KakK l/IH(.JpOpMaLlI/IOHHaH OCHOBa MOHHTOpI/IHFa u HepCHeKTI/IBHOFO
IUIAHUPOBAHUS Pa3BUTHS YUPESIKACHUM 3paBOOXPAHEHMSL.

VipasneHue JIedeOHbIM yUPEIKACHUEM OCYILIECTBISIETCS TyTeM
IPSIMOTO CTPYKTYPHOTO YIIPABIISIIOLIETO BO3ACHCTBHS HA IEPCO-
HaJ1, paboTaroLMiA B pa3IM4YHbIX oTaesnax. KauecTBo ynpasneHus
OTCJICKUBAETCS MOCPEICTBOM HaJla)KUBaHMUsA OOpaTHOU CBA3W,
C aKOEHTOM Ha OCHOBHBIEC KOHTPOJIbHBIC TOYKH YIPaBJICHUS.
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B macmitabe rocynapcTBa JaHHBIMM KOHTPOJIBHBIMU TOYKaMU
ABJSIFOTCSL CHUIKEHUE CMEPTHOCTH OT 3a00JieBaHMM, yBeaude-
HHE POXKAAEMOCTH, YMEHBUICHUE YKCIIa MHBAJIUIHOCTH, 00e-
CIICYCHHME POCTa YHUCIEHHOCTH HaceleHUsd. B pamkax paboTb
CTaLlMOHapHOfI IIOMOIIIM OCHOBHBIMU ITapaMETPaMHU SBJIAIOTCA
COKpPAIICHNUE CPOKOB rocruTajn3anu, YTo 03Ha4ac€T YMCHbIIUTb
OKOHOMHYECKHE 3aTPAThl U YBEIIMIUTD KOJIMIECTBO ITPOJICUEHHBIX
Clly4yaeB, HOBBICHTh KBATH(DUKALUIO MEUIIMHCKOTO [IEPCOHAA.
Brimien3noxxeHHOEe HEBO3MOXKHO OCYLLICCTBUTH 663 IOJIyUCHU
aJeKBaTHOH MH(OpPMAIMH, XapaKTepHU3youed pa3inyHbIe
aCIIeKThI COCTOSIHUS IepCOHaa opranusaiuu. Hike npuBoaurces
paspaboranHas cxema ynpasienus JIITY (puc.).

J1y1s1 0OBEKTUBHOM OIICHKH KaueCTBa BpadeOHO# TOMOIIIN OTPOMHOE
3HAQUEHHUE MMEET COLMOJIOTHYECKHIA OMPOC MHEHHS PaOOTHUKOB.
OCHOBBIBAsICH HA JAHHBIX aHKETUPOBAHMS COTPYTHUKOB PA3JINIHBIX
cep AesITeNPHOCTH OpraHk3aliii 37[paBOOXPAHEHHSI, IIPEICTaBIIS-
€TCs1 BOSMOXHBIM BBISABIIATH CYIICCTBYIOLUINE U OIrpaHUYMBAIOLINC
Ka4eCTBO pabOThI MPOOIIEMBI, BIUSIOIINAC TAK)KE HA TIPUBEICHHE B
€IIMHOE PYCJIO MHTEPECOB YYACTHUKOB JICUEOHO-IMArHOCTHIECKO-
ro nporecca. [10100HbI MOHUTOPHHT MO3BOJISET CBOCBPEMEHHO
YCTaHOBUTH 06paTHy}0 CBA3b, IPEAOCTABIIA JIMLAM, YHACTBYOLIUM
B YIIPABJICHUN M OPraHU3aliy paboThl, HHPOPMALIHIO O TEKYIIEM
COCTOSIHMH, TTIO3UTUBHBIX U HErAaTUBHBIX U3MCHCHUAX U ITPOLIECCAX B
paboTe, co3aaBast yCIOBHS IS CBOCBPEMEHHOTO BHECEHHSI KOPPEK-
THB. B m106ansHOM OTHOIIEHHH TTOXOOHBIH MOHUTOPHHT O3BOJISIET
paciuputh 6a3y 3HaHUI 00 I(PEKTHBHOCTH YyIPaBICHYECKOH
JIeTENBHOCTH B c(epe 31paBOOXpaHEHHSL.

Vicxozst M3 BBILICH3IIOKSHHOTO. LIEJIbI0 HACTOSIIIEr0 UCCIIeI0Ba-
HUSI SBJIACTCS OLCHKA 3P PEKTUBHOCTH BHEAPEHHS HH(OpMAII-
onHoii cucrems! 1C: [Ipeanpusrue.

Marepuan u meroasl. upopmanonnas cucrema 1C: Ilpen-
HpHATHE. HHTErpUpoBaHHas B padoty B 2010 roxy BKiIIOYaeT B
ceOst wiarpopMy M NMPUKIAAHBIE PELIeHHUs, pa3paboTaHHbIe HA
€e OCHOBE, JUIsl aBTOMAaTH3ALUH JASSITEIbHOCTH OpPraHu3aLii.

Jlnst mpoBeieHus MCCIeI0BaHMs pa3padoTaH CrieaibHbIN ONpoc-
HUK. [lenbro onpoca SBISIIOCH U3yUSHHE MHEHUS MEIULIMHCKUX
COTPYIHUKOB OTHOCHUTEJIPHO M3MEHEHHH B OpraHM3aliu I0cie
BHepeHunst nHpopMaroHHoi cuctemsl 1 C: [peanpusitie. Uccie-
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JIOBaHHUE MPOBOIMIIOCH Ha 6a3e «O0IacTHOIO LIEHTPa TPaBMaTONIOT UK
u opromneauu uM. X.JK. Makaxanosa» I. Kaparanasl. B Hem npu-
HsUM yuactie 138 corpyaHrkoB 6obHULBL, U3 HUX 48 Bpadeii n 90
HPE/ICTAaBUTENICH CPEAHEro MepCoHaIa ¢ OIbITOM paboThl HE MEHee
5 net. B yupexaennn QyHKIMOHUPYeET 7 OTCICHHI, B CBSI3U C TUM
pacrpe/iesieHue OIpPOCHUKOB TIPOBOAMIIOCK: 7 Bpauel u 13 mence-
cTep B 6 OTaeeHUsX, 6 Bpadel u 12 MeacecTep B OIHOM OT/ACIICHUH.
CpenHuii BO3pacT pecrioHIeHTOB cocTaBiil 45 jiet. Cpeu BONpocoB,
HPHCYTCTBYIONIMX B aHKETE, 0c000€ BHUMaHUE YICISUIOCh CKOPO-
CTH ¥ Ka4eCTBY BBIIOJIHEHHS 3a/laHuii, 00beMy 00pabaThIBaeMOii
uHpOpMAIMK Ha OyMa)KHBIX HOCHTEIISIX, BOIIPOCAM KOH(IMKTHBIX
cuTyauui U 3apaboTHON marbl. OTAENBHO BKIIOYEH BOIPOC O
CpaBHEHHH PaOOTHI 10 M MTOCIIC BHEAPEHMUSI CHCTEMBIL. PEeCIIOHICHTHI
JIaJTM OLCHKY ¥ OIHCAM KOHKPETHBIE MapaMeTpbl U M3MEHEeHHSI,
KOTOpbIC OHU 3aMeTiIH. OObEKTUBHAS OlICHKA 3 (HEKTMBHOCTH pa-
0O0THI CTAIMOHAPA TPEICTABIICHA B COOTBETCTBUH C OQUIIHATEHBIMH
CTAaTUCTHYCCKMMH JJAHHBIMH O KOJIMYCCTBE ITALIMCHTOB, l'[O.]'ly'-lI/IBLI_II/IX
KBTHU()HIMPOBAHHYO IIOMOLLIb, KOJIMYECTBE KOMKO-/THEeH Ha OJIHOTO
MaIMeHTa, KBUTH()UKAIIMN MEIUIIMHCKOTO TIEPCOHAIA.

CrarucTrueckas 00paboTKa MoJTyueHHbBIX JaHHbIX BBITOJIHEHA C
ucnons3oBanreM mporpamm Excel, Statistica 10,0 (StatSoft, Inc,
2011) nnst onepaumonnoii cuctemsl Windows 7.

Pe3syabrarsl 1 X odcy:xnenue. [1o pesynsraramM aHKETHPOBAHUS
105 (76%) pecnoHIEHTOB BBIPA3UIIA MHEHUE O TOJOKUTEIEHOM
BisiHUK BHenpeHus nporpammbl 1C: Ipeanpusitie B padoty. 35
(72,3%) Bpaueii u 43 (48%) npeacraBuTeis CPEHEro MEIMIIMHCKOTO
HepCoHasIa OTMETHIIN yMEHBIIICHHE 3aTPaT BPEMEHH Ha 3aIl0JHeHHIE
oymar. 7 (13,6%) Bpaueii u 21 (23,0%) MeauIMHCKas: CECTpa HE OT-
METHJIA 3HAYUTEIILHON Pa3HHIIBI B paboTe, OOBACHSISI 3TO OBICTPOit
a}lal'lTaLll/Iel\/'I K UBMCHUBIIMMCS YCJIOBUAM U HEAOCTATOYHBIM OIlbI-
TOM pabOThI 10 BHEAPEHUS B JIe4eOHO-JUArHOCTHYECKHUH Tporece
MHPOPMALMOHHOM crucTeMbl. OCTalbHbIE COTPYAHUKH OCTAINCh
HCIOBOJIbBHBIMH, OG])S[CHS{S[ CBO€ OTpULATEIIBHOC OTHOLICHUE HE-
JIOCTaTOYHBIMH HaBBIKAMHU PAOOTHI C KOMITBIOTEPHON TEXHUKOI U
pr)lHOCTS[MI/I B OCBaBaHWH ITPOIrpaMMBbI.

Cpenu hakTopoB, MOBIUABIINX Ha BBIMOJHCHNE 00S3aHHOCTEH,
Bpaun (86%) OTMEYAIOT COKpalleHre o0beMa HH(POPMAIHK Ha
6yMa)KH]>IX HOCHUTECIIAX U BPEMEHHU HA BBINIOJTHEHUE IUArHOCTU-
YECKUX MEPONPUATHH.

XosaiicTBeHHA "
JHarHOCTHIECKHI{ KOpITyc
TacTh
Vi i
VIpaBneHIeKHi ::Hpmcasbl >
nepconan JITY
Bpaun, cpenmmit
DKOHOMHYECKHH MeTHIHHCKHH IePCOHAT,
oTaen MIaIIIHH MeTUITHHCKHE

erm, 33.5[}3

TICpCOHAT

qurm, 3aABKH

e ——
Cpoxw rocTTaTIsanTI
KOMHmecTso TeTaTsHam CTyacs
Keamnguxanms nepconata

v, CMepTHOCTB
VipasieHHe

Poxaaemocts Hacenenne
3MPABOOXPAHCHHEM Heamsocts

Puc. Obwas cxema ynpasnenus JIIY
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86% Bpaueii u 81% mezcectep 1o BONpocam, KacaroIuMest H3Me-
HeHI/Iﬁ ypOBHﬂ MOTHBaLlMX U DHTy3UazMa COpr}lHI/IKOB, OTBETUIIN,
YTO 32 IIOCJIEIHKE 5 JIET 3TOT MoKa3aTesb CHU3MWICS. UTo Kacaercs
0OBEKTUBHBIX PE3YJITATOB PA3BUTHSI MEMIIHCKOTO OOCITY)KHBAHHSI,
32 OCJIE/THHUE 5 JIET KOIIMYECTBO 00CITY)KEHHOTO HACEIICHNSI YBEIINYH-
JI0Ch Ha 6,8% Npy yMEHBIICHUH KOJIMUECTBA KOUKO-/THEl Ha OTHOTO
nanyenTa Ha 12%. 3aciyk1BaeT BHUMAHUs yBEJIMUEHHE KOJIMUECTBa
HePCOHaIA, TOBBICHBILIETO YPOBEHB CBOCH KBAIM(HKALMH C IEPBOi
Ha BBICIIYIO U CO BTOPOi Ha IIEPBYIO KaTCTOPHIO.

Coumonoruyeckuii Onpoc Mmokasan BhICOKYIO d(PEKTHBHOCTh
BHeApeHus uHpopMmanuonHoit cuctemsl 1C:IIpeanpusrue B
paboTy MEIMIIMHCKOIO MepCoHala CTallMOHAPHOW IOMOIIH.
OCHOBHOE U3MEHEHHE, KOTOPOE CTAJI0 3aMETHBIM JUIs [IepcoHaa
- 3TO yMEeHblICHHE 00beMa OyMaXXHOH paboThI 1 yBETMYEHHUE CKO-
pocti oOMeHa HHpOpPMAIHEeil OTHOCHTENIBHO AUArHOCTHYECKHX
npouenyp. OnHaKo 1Jisi BHEPSHHUS CUCTEMbI HEOOXOIMMO MOBBI-
CHUTb yPOBEHb KOMITBIOTEPHOM IPaMOTHOCTH CiIy’Kalux. MHorue
COTPYIHHKH, HE MMEIOIIUE OMbITa Pa0bOThl C KOMIIBIOTEPHOM
TEXHUKOH, HEOCTaTOYHO OBICTPO aJalTHUPYIOLIHECS K HOBBIM
HPOrPaMMHBIM CHCTEMaM, UCIIBITBIBAIN JUCKOMGOpPT B pabore
B HayaJie BHepeHus1 cucteMbl. OnbIT paboThl HHPOPMALIMOHHOM
CHCTEMBI B HCCIIEAYEMOM CTaLlMOHAPE BBIIBIII, YTO CO BPEMEHEM
HPOMCXOUT IPUCTIOCOOICHUE COTPYIHUKOB K paboTe C TEXHUKOU
U B pe3ysibTaTe yBEJIMYMBACTCS KaueCTBO OOCITYKHMBAHUS U OT-
MEYaeTcsl MOBBIILICHUE KOMIIBIOTEPHOM I'PaMOTHOCTH.

B MHpPOBOiT MEIUIIMHCKOM paKTUKE HCHONIb30BaHue HH(opMa-
[IHOHHBIX CHCTEM O0ECIICUNIIO CO3aHUE DIICKTPOHHOM 6a3bl ma-
11eHToB [9,12], ynopsodeHue yuera ABUKCHHUS JICKAPCTBECHHBIX
cpencts [7], onpenenenue o0beMa U BHIOB JHATHOCTHYCCKHUX
IPOLIEAYP, YTO MO3BOJIAET PAllMOHAIBHO IIAHUPOBATh PaboTy
N1e4eOHOT0 YUPEeKISHHsI, MAKCUMAJIbHO yMEHBINAs H3JEPIKKH.
Heo6xoa1Mo, 0/1HaKo, TOMHHTB, YTO ITOCTOSTHHOACHCTBYOLIAsI
oOpaTHas CBsI3b C COTPYAHHMKAMH, OLCHMBAaEeMasi HE TOJBKO
[0 JUYHOMY MHEHHIO, HO U IOCPEICTBOM HCIOJIb30BAaHUS
U3MEpPSAEMBIX KOHTPOJIBbHBIX TOUYEK, IIO3BOJISAET C JOCTATOUHOM
OTIePaTUBHOCTHIO KOPPEKTUPOBATh 3P (PEeKTUBHOCTH BHEAPsie-
MOH MH(GOPMAILIMOHHOMN CHCTEMBI.

Takum 00pa3oM, aHaNU3 Pe3y/IbTaTOB BHEAPEHHS B MPAKTHKY
3IpaBoOXpaHeHus nHpopManoHHOM crcteMsl 1 C:IIpennpusitue
HO3BOJIMJI 3aKJIFOYUTD, YTO:

1) uabOpMaLMOHHAs CHCTEMAa MO3BOJISET OCYIIECTBISITh yUeT
HCII0JIb30BAHUS 061>eMa U METOJOB JMAarHOCTHYCCKUX npoueuyp
W IBMOKCHUA JICKAPCTBCHHBIX ITPENAapaToB;

2) NOBBIIIACT MPOU3BOIUTEILHOCTD TPYAa MEAUIMHCKOTO MEPCo-
HaJla, COKpAIlaeT YUCIIO JHEH, IPOBEICHHBIX B CTAIIMOHAPE OTHUM
OOJIBHBIM, YBEINUHMBACT KOJIMYECTBO OOCITY)KESHHOTO HACEIICHUS;
3) cokpainaer 00beM HHGOPMAIIUK HA OYMa)XHBIX HOCHUTEIIAX
1 BpEMs, 3aTpauyrMBa€MOC Ha JJUArHOCTUUYCCKHUE MEPOITPUATHA.
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SUMMARY

THE EVALUATION OF THE EFFECTIVENESS OF THE
IMPLEMENTATION OF INFORMATION SYSTEM 1C:
ENTERPRISE IN THE HOSPITAL

Baimagambetova A, Kulov D., Tsay A., Kairbekova K.,
Sakenova M.

Karaganda State Medical University, Kazakhstan
The aim of research was to assess the impact of the introduc-

tion of information system 1C: Enterprise on the work of
medical staff.
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It was evaluated staff satisfaction in terms of quality and speed of
their duties, as well as sociological changes after the introduction
in the work the information system 1C: Enterprise from 2010.

The research involved 138 employees of the hospital, including
48 doctors and 90 nurses with experience of at least 5 years.
The average age of respondents was 45 years. The study was
conducted through questionnaires, including questions relating
to life expectancy, changing the speed and quality of execu-
tion of tasks, also attended to questions about the change in the
frequency of conflict situations and wages. Separately, it was
included open-ended question about the change in the level of
motivation before and after the implementation of the informa-
tion system. Respondents gave the evaluation and describe the
specific changes they have noticed. Objective assessment of the
effectiveness was evaluated according to the official statistics on
the number of people served, the time spent on one patient, the
level of qualification of medical personnel.

76% of employees have noted positive changes in the work after
the implementation of the information system 1C: Enterprise
in the work, there is a change of diagnosis rate, the quality of
treatment, 72.3% of physicians and 48% of nurses have noted a
decrease in time spent on paperwork. 13.6% of physicians and
23.0% of nurses did not notice any difference. Other members
expressed dissatisfaction, because of the necessity of learning of
a computer program. After the number of the served population
program of work increased by 6.8%, decreased the number of
days of hospitalization by 12%.

The use of modern information systems increases the level of
health services and health workers, increasing productivity.

Keywords: Management; HR policy; management system;
information system; efficiency.

PE3IOME

OIEHKA 59»®EKTUBHOCTHU BHEJAPEHUSI HH®OP-
MAIIMOHOMN CUCTEMBI 1C: ITPEJNPUSITHE B CTA-
LOUOHAPE

Baiimaram6eroBa A.A., Kynos /I.B., Llaii A.E.,
KaiisipéexoBa K.K., CakenoBa M.H.

Kapaeanounckuii 2ocyoapcmeenuviil MeOUYUHCKUL YHUBEPCU-
mem, Kazaxcman

Ienpio MCCIENOBAHUS SIBUJIACH OICHKA BIMSHHS BHCAPCHUS
uHdopmannonHoi cuctemsl 1C: Tlpennpusitue Ha paboTy Me-
JIMLUHCKOTO MEepCoHaa.

OLeHeHa yIOBIETBOPEHHOCTh COTPYAHUKOB C TOYKHU 3PEHUS
Ka4eCcTBa M CKOPOCTH BBIMOJHEHUs MX OOS3aHHOCTEH, a TaKkxke
COLMOJIOTHUECKUX U3MEHEHUH Tocie Havaaa MCIOIb30BaHMs
unpopmannonnoii cucremsl 1C: Ipennpustue, npenHa3HadeH-
HO# JUIsl aBTOMAaTH3alUy PaboThI.

B nccnenoBanuu npuHsy yuyactue 138 coTpynaHHKOB OOJIBHUIIBL,
B TOM umciie 48 Bpaueit u 90 cpeHero nepcoHana ¢ ornbIToM pa-
0OTHI HE MEHEe 5 JIET, CPEAHUI BO3PACT PECIIOHACHTOB - 45 JIeT.
HccnenoBanue mpoBOAMIOCE C HCIIOIb30BaHHEM BOIIPOCHHKOB O
MPOAOKUTEIIBHOCTH C.]'Iy)KGbI, H3MEHCHUAX CKOPOCTH U KaUECTBa
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

UCIIONHEeHUSI 3a][aHUi, YaCTOThI KOH(IMKTHBIX CUTYaLHid, 3apa-
6oTHOI uaTe. OTACIBHO ObLT BKIIFOYCH BOIPOC 00 M3MCHEHUH
YPOBHSI MOTHBALIMK 10 M IMOCJC peasiu3alii IporpaMmel. Pe-
CIIOHJICHTBI JIAJIN OLICHKY M OIMCAIH KOHKPETHO IPOUCXOJISIIHE
M3MEHEHMS.

105 (76%) coTpyAHUKOB OTMETHIIN NOJIOKUTEIILHBIC H3MEHEHHUS B
pabote nocie peanusanuu nporpammel 1C: TpeanpusTre: oTMeya-
JIOCh U3MEHEHHE CKOPOCTU B IMArHOCTUKE, KaueCTBE JIeYeHUs. 35
(72,3%) Bpaueii u 43 (48%) npeacraBuTeis CPEHEro MEIUIIMHCKOTO
HepCoHasIa OTMETHIIN yMEHBIIICHHE 3aTPaT BPEMEHH Ha 3aIl0JIHeHHIe
oymar. 7 (13,6%) Bpaueii u 21 (23,0%) MeauIMHCKast cCecTpa He 3ame-
THJIA pa3HULbI. HeKOTOprC COpr}lHI/IKI/l BbIpasuii HEOBOJILCTBO, B
CBSI3H C HEOOXOIMMOCTBIO OCBOCHHSI KOMIIBIOTEPHOI IIPOrpaMMOi.
B pesynbrare peanusaiuu cuctemsl 1C: Ilpennpusitue Ha 6,8%
YBEIIMYMIIOCH KOJIMYECTBO 00CITy)KMBAaeMOro HaceneHus, Ha 12%
YMEHBIIMJIOCH YUCIIO )1Hel>’l TOCIIUTAJIN3AlH.

Hcnonp3oBaHre COBPEMEHHBIX HH(POPMALIMOHHBIX CHCTEM MOBbI-
11aeT yPOBEHb MEIMIMHCKHUX YCIYT U MEIULMHCKUX PAaOOTHUKOB,
B Pe3yNbTaTe - IPOU3BOAUTEILHOCTD TPYAA.

“9boydy

06gm@doi0geo LobBgdol 1C: LoFos®ddmb LEsEombsmdo
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d. Loggbmgo

gomoasbwol Lobgadfogm Lodgwoizobm gbogg@lodgdo,
gobobgmo
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YCJI0OBUA TPYIA U COCTOAHUE 3J0POBbA PABOTHUKOB TBUJIMCCKOI'O METPOITIOJIUTEHA

XynamBuiau H.I., Humaxkypunze Map.Il., bakpanze JLI11., Xauanypunse H.A, Hlumakypunze Maiis I1.

Tounucckuii 2ocyoapcmeenHbili MeOUYUHCKULL YHUGepcumeni, 0enapmamenm cusuersl okpysicaiouyeti cpeobl
u npoghpeccuonanvroti meouyunsl, I pysus

KoMIuleKCHOE M3y4eHHE YCIOBHIl Tpy/a 3aHSATOrO HACENICHUS
SIBJISICTCS. OCHOBOM JUISl YCTAQHOBJICHHUSI BPETHOCTH U OIACHOCTH
MIPOU3BOCTBEHHOM Cpe/bl U TPYIOBOTO IMpolecca, IPHOPUTE-
TOB NMPO(GUIAKTHYECKUX O3JOPOBHTEIBHBIX MEPONPHUATHH B
KOHKPETHOH mpod)eccrn U Ha KOHKPETHOM paboveM MecTe, 4To
SIBJISICTCSI TIPEITOCHIIKOM MOBbIEHUs 3 (EKTHBHOCTH 3a/ad,
CTOSAMINX Tepen MeauuuHou Tpyna [1,6,8,11] n apnsercs He
TOJIBKO MEAUIMHCKON, HO M 3HAYMMOI COLMAIbHO-OKOHOMHYC-
cKOH mpobiemotii [7,9].

Ha coBpemeHHOM 3Tare pa3BUTHs 00IeCTBA OOTIBIITHHCTBO Chep
podecCHOHATBHON AEATETLHOCTH YEJIOBEKA 110 Cei IEHb XapaK-
TepHU3yeTCs HAJIMIHEM KOMITIEKCa HeOMaronprusaTHEIX (JaKTOPOB,
OTPHUIIATENHHO BIUSIONINX KaK HA 3M0POBhE pabOTAIOMNX, TAK H
Ha KauecTBO UX KI3HH [5,10]. Cka3aHHOE B paBHOI Mepe KacaeTcst
Kak c(epsl IPOU3BOJCTBA, TaK U OOCTYKHBAHHUS, B TOM UHCIIE,
00CITy>KUBaHHS TPAHCTIOPTHBIX CPEACTB.

B coBpeMeHHBIX MeTranonmcax B Jeje PeIIeHHUsI COI[HANbHbIX, B
TOM 4HCIIe, TPAHCIOPTHBIX MPOOIEM, BAXXHOE MECTO 3aHUMAET
TaKOE€ MacCOBOE TPAHCIIOPTHOE CPEACTBO, KaK METPOMOJIUTEH,
SIBIASACH (PAaKTUIECKHU, BEAYIINM BUIOM BHYTPHTOPOACKOTO
TpaHCIOpTAa.

Jnst MeTpomonuTeHa, KaK M ISt JTI000H chephsl MTPOU3BOI-
CTBCHHOH M OBITOBOW AESATEILHOCTH YCIOBEKA, CBOMCTBEHHO
00pa3oBaHHE ONPECICHHBIX (AKTOPOB, BIHAIONINX HA €TO
PpaboToCTIOCOOHOCTE U COCTOSIHHE 3A0POBBSI paOOTHUKOB 3TON
ceprl, 4TO TOATBEPKAACT aKTyaTbHOCTh IAHHOHN MPOOJIEMBI U 3a-
HWHTEPECOBAHHOCTH B HEW CHEIMAIMCTOB MEAULIUHEI Tpyza [3,4].

Ilenbio MCCIeIOBaHKS SIBUIIOCHh U3YUCHHE YCIOBUH TPyaa U CO-
CTOSTHUSI 310POBbsi paGOTHHKOB TOMIICCKOTO METPOIIOIUTEHA 1
pa3paboTka IpoQHUITaKTHUECKUX MEPONPHUATHI.

Marepuaj u metoabl. C [ENBIO OIICHKU YCIOBHH TpyAa paboT-
HHUKOB TOMIIMCCKOTO METPOIIOINTEHA POBEACHBI COOTBETCTBY-
IOII1E THTHEHUYECKUE UCCIICIOBAaHNUs Ha 6a3e JaHHOTO 00beKTa.
B wactHOCTH, H3y4YeHBI cofepkaHme MbUH (269 onpeaeneHuii) u
TOKCHYECKUX BemecTB (372 aHaNM30B) B BO3MyXe pabOUUX 30H,
mapaMeTpsl MUKpOKIHMara (2575 3amepoB), a Takke YpOBHHU
myma (86 ompenenenuii), BuOpauuu (44 onpeneeHmii) 1 0cBe-
mienus (73 3amepoB). [IpoBesieH aHanm3 mokasaresei TpyaoBOro
npouecca (3419 nabmonenuit). Ha ocHOBaHWMM aHaNN3a pe3ysbTa-
TOB IPOBEJICHHBIX UCCIICJOBAHUI C IPIMEHEHHEM COOTBETCTBY-
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OIMX HAIMOHAIBHBIX HOPMATHBHBIX JIOKYMEHTOB IPOBEACHA
TMTHEHHYECKasi OLICHKA COCTOSIHHUS M3Y4YCHHBIX ITOKa3aTenei u
pazpaboTaHa TUTHEHHYECKas KilaccH(UKalus yCIOBUH Tpyaa
pabOTHUKOB OCHOBHBIX MPO(MECCHI TaHHOTO OOBEKTA.

JU71s1 OLICHKHM BIMSTHUS NMEIOLIMXCS HA H3YYCHHOM 00BEKTE YCIIO-
BUI TpyJa Ha 3710pOBbE PAOOTHHKOB IPOBE/ICHBI KOMIIJICKCHBIE
KJIMHHUKO-(QYHKI[HOHAIBHBIC U JIa00paTOPHBIC MCCIEIOBaHUS,
B YaCTHOCTH, OOLICKIMHUYECKHE 00CIEI0BaHHUS — H3y4YCHHE
TEpAIeBTHYECKOT0, HEBPOJIOTHYECKOT0, O(TAIEMOIOTHYECKOTO
CTaTyCOB, OKa3areseil IPOXOIMMOCTH OPOHXOB METO/IOM ITHEB-
motaxomerpuu (o b.E. Botuany), snexrpoxapauorpadus B 12
CTaH/IaPTHBIX OTBE/ICHUSX, OOICKIHHIYCCKIE 1 OHOXUMHYCCKUE
QHAJIM3bI KPOBH (YPOBEHB caxapa B KPOBH H HHJIEKC IIPOTPOMOU-
Ha), 110 MTOKAa3aHUsAM — PEHTTeHOTpadusl.

Ob6cnenoBano 150 paboTHuKOB TOMIHMCCKOTO METPOIOIUTEHA,
pa3ieNMBIIAXCS Ha 2 TPYHIIBI IO XapakTepy MpodeccHoHalb-
HOTO KOHTaKTa C MPOU3BOJCTBEHHBIMU BpenHOCTAMHU: 1) I
rpymnmna (OCHOBHast) — JIMIA, KOHTAKTUPYIOIIUE C BEAYLIMMHU
npomn3BoacTBeHHBIME (akTopamu (n=115); Il (koHTpOIBHASN) —
paboTarorye Ha JAHHOM 00BEKTE, HO HE MMEIOIIHEe KOHTAKTa C
MIPOM3BOICTBEHHBIMH BPEIHOCTAMH (N=35).

Tlonmy4ennslit tnppoBoii MaTepran oOpadOTaH ¢ MPUMEHCHUEM
METO/IOB OMOCTATHCTHKY.

Pe3yabraThl o HX 00Cy KIeHHEe. AHAIIN3 PE3YyIIFTaTOB IPOBEICH-
HBIX TUTHEHHYECKUX HCCIIEOBAHUN MOKA3bIBACT, UYTO yCIOBHS
Tpyzaa paboTHUKOB TOMIIMCCKOTO METPOIIONUTEHA XapaKTepU3yeT-
CsI KOMILIEKCOM HEOIarONpHATHBIX (JaKTOPOB IPON3BOJICTBEHHON
CpeIBl M TPYAOBOTO TPOIIEcca.

B xommrekce ¢akTopoB MPOM3BOACTBEHHOH CPEIbl BELYIHMH
SIBIISIFOTCSL (DaKTOPBI (PU3NIECKOTO XapakTepa — MEXaHUYECKUE
koseOaHus (IyM U BUOpaLus), a Taxke HeOIaronpusTHOE OCBe-
MIeHre. YPOBEHb IIyMa 3aBUCHT OT MHTCHCHBHOCTH JBIKCHHS
MOZBMKHOTO COCTaBa. MakCHUMalbHBIN YPOBEHB 3BYKOBOTO J1aBIIe-
HHS pETUCTPUPYETCs B KaOWHE MAIIMHHCTA IPH ABMKSHUH MOe3/1a
(108 16A), uto Ha 28 JIOA mpeBBIIIaET MPEAeITbHO IOy CTUMBII
yposens (ITY — 80 J16A). Ha 3 JI6A Beimre [1/]Y ypoBeHs myma
B MaIlIMHHOM 3aJI€ ¥ B IOMEIIEHHUAX BCIIOMOTaTeIbHON CITyXKOBI,
Ha 5 JIOA — B HIDKHEM KOPHIOPE NIEPPOHA; B paCIIPEICIUTEIIEHOM
3aJIe 1 B KOMHATe JIe)KyPHOTO ypoBeHb I1yma npessiiiaer [TY
Ha 2 JIGA, KOT/1a IBEPH OTKPBITEHL, & IPH CTOSHHUH IT0€371a YPOBEHb
uryma Haxonutces B npenenax [1J1Y.
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[oBbIIeHNE YPOBHS 3BYKa B OCHOBHOM PETUCTPUPYETCS Ha Cpel-
HHX U BbICOKHX yactoTax (500+1000 I'y) u Ha Tex xe padounx
mecrtax. [Ipu aBrkeHny noes3na B kKaOMHE MallIMHUCTA B OKTaBHOW
nosioce 8000 I'y ero yposens Ha 37 nb npesbrmaet [TAY (ITAY
— 69 1b), a B MOMEIIEHHUIX BCIIOMOTATEIbHON CITy:KObI — Ha 19
1b (puc. 1). C yueTom 3TOro mokasarens ycJOBUs TpyHa ole-
HUBAIOTCS, Kak 3.4. u 3.1 Kj1acchl BpeTHOCTH, COOTBETCTBEHHO.
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Puc. 1. ¥posnu wyma (0bA) 6 ocnosuvix nomewenusax Tounuc-
CKO20 Memponoaumenda

OO61ast BUOpaIys TeHEPUPYETCS B MAIIMHHOM 3ajI¢ CKalaTo-
POB, B IOMCUICHUAX MAallIMHUCTA U JCKYPHOI'O. B 6OJ'II>LUI/IHCTB€
CJIy4a€B Ha BCEX U3MEPECHHBIX 4YaCTOTax €€ YPOBHH ITOBBIIICHBI.
B uwacTHOCTH, B KOMHaTe MallMHHUCTA ee ypoBeHb Ha 14-20 nb
npessimaeT [1Y npu nBuxeHUH noesza, a Ipu 0CTaHOBKE I0-
e3na — Ha 3-9 nb. McTounnkoM renepanuu BUOpALMU SIBISIETCS
paboTa 3cKaIaTopoB: B MAIIMHHOM 3aJI€ 3CKAJIaTOPOB IIPH OIHO-
BPEMCHHOM paboTe IBYX 3CKaIaTOPOB YPOBCHb BHOpAIlMH HA
BbIcOKOM yacTtoTe (63 I'ty) mumub Ha 1 nb npessimaet [11Y; a npu
OJIHOBPEMEHHOI1 paboTe TpeX 3CKaIaTopoB YPOBEHb BUOpaLiu
Ha yactorax 31,5 u 63 I'u - Ha 1 u 3 b, cooTBeTCcTBEHHO (pUC.
2). Ilo s3ToMy nokaszaresnto YciaoBus TpyAa OLleHUBaloTCA, Kak 3.1,
3.4. u 3.2 xy1acchl BPeTHOCTH, COOTBETCTBEHHO.

—— aonycTummii

—=— MamMHELL 331
60 3ckanaropor

nomemenne
MANHHRCTA

nomMemenne
AemypHOTO

Puc. 2. Yposuu subpayuu (0b) pabouezo mecma 6 0CHOGHBIX
nomewenusix Tounucckoeo mempononumena

Hcxonst u3 cnenuuku METPOIOIUTEHA, TSl OCBEIICHUS €ro
MOMEIIEHUH UCIIONb3YeTCsd UCKYCCTBEHHOE OCBEILEHME, HC-
TOYHHUKOM KOTOPOTI'O ABJIAIOTCA radopaspsaAaHbIC JIaMIlbl HU3KOI'O
naBiieHUs (JIloMHHecLeHTHBIe). EcTecTBeHHOE OCBelleHue
yl'[OTpe6H5leTCS[ TOJIBKO B HA3€MHBIX CTAHIUAX, B HCKOTOPBIX UX
HOMEILCHHUSIX, @ TAKXKE B BEPXHEM BECTHOIONIE Ka) [0 CTaHIIUH.

B moMenieHusx HIKHEro BECTHOONSI U B PACIIPEACIUTEILHOM
3ajle YpOBEHb MCKYCCTBEHHOI'O OCBEILEHMS IO IIOKa3aTesro
OCBELIEHHOCTH HaXOUTCS B IIPe/iesiaX HOPMbI (YPOBHHM yIOBIIET-
BOpEHHOCTH HOpMBI cocTaBiisitoT 107 u 113%, COOTBETCTBEHHO).
Ha npyrux pabouux mMecrax ero ypoBHH HIPKE HOPMHUPYEMBIX
BesinunH. CaMble HU3KUE YPOBHU OCBELICHUS PETUCTPUPYIOTCS
B IIOMCUICHUN KacCUpa U B MALIMHHOM 3aJie 3cKaiatopos (88 u
90% HOPMHUPYEMBIX BEJIMYHH, COOTBETCTBEHHO). JlaHHbBIE pabo-
YHe MEeCTa XapaKTePU3YIOTCs BBICOKOH TOUHOCTBIO 3pUTEIBHOM
pa6otst (III paspsia), a mpu BBHIOJIHEHUH 3PUTEIBLHONW PabOThI
IV-VI pa3ps10B ypoBeHb HCKYCCTBEHHOM OCBELIEHHOCTH HaX0-

144

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

qures B npenenax 90-95% HopmupyeMbIx BelH4uH. JnuTenbHas
paboTa B TAKHMX YCJIOBHSAX OTPAXKaeTCsi Ha paboTOCHOCOOHOCTH
U COCTOSHUM 310pOBbs paboTaroiiero KOHTUHreHTa. Ilo saTomy
MOKA3aTeI0 YCIOBHSI TPYAA OTHOCATCS K 3.1 KilacCy BPEIHOCTH.

OCHOBHBIMHM NPUYMHAMHM HU3KOI'O YPOBHS MCKYCCTBEHHOTO
OCBEILIEHUS IPOU3BOJICTBEHHBIX TOMEIICHUH SBIISIOTCS HEpaIy-
OHAJILHOE Pa3MeELIEHUE OCBETUTEIBHBIX apMATYP, UCIIOIb30BAaHHUE
MCTOYHHKOB CBETa HU3KOW MOIIHOCTH 10 CPABHEHHIO C pacueT-
HBIMU BEJIMUYMHAMM, HEPETYIISIpHAsl CMEHA BBIILEANX U3 CTPOs
HUCTOYHHUKOB CBeTa WU T.J. OCHOBHBIMU MPUYMHAMH AeduIUTa
€CTCCTBEHHOI'0 CBETA B MOMEIICHHUSX SIBJISIOTCS HEAOCTATOYHAS
IUIOLIA/(b CBETOIPUEMHBIX CCUCHUH, a TaKXKe MX HEyIOBJIETBO-
pUTENBHOE CAHUTAPHOE COCTOSTHUE.

3anplIeHHOCTh BO31yXa IPONU3BOACTBEHHBIX I'IOMel_LleHI/Iﬁ SIBJISA-
eTCsl 3HaUMTeNIbHOW Ha OOoJbIIMHCTBE pabounx mectax. Tak, B
BO3/lyXe MEXaHHYECKOTrO IieXa CJIY)KObl CHI'HAIN3ALUKN U CBSI3H
conepxanne nputy npesbimaer [IIK (ITAK — 10 mr/m®) B 3.4
pasa (3.2. xnacc BpegHoct). K aTomy e Kjlaccy OTHOCATCS
KOHLCHTPALUWH IbIJIK KaMHs U HEMEHTA IIPpH pa60Te PEMOHTHU-
Ka myTed cimyxObl myTel u ToHHeneit - B 2,7 pa3sa Beie [1JIK
(TIIK — 6 Mr/m?), ipu 00paboTKe METaIa B MCXaHHUESCKOM [IEXEe
ciyk0bI aBIKeHUs — B 2,2 pasa Boime [TJIK (ITIK — 6 mr/m®).
B sTOoM *ke 11exe pu 00paboTKe MaTeprasa 3ambICHHOCTh BO3-
JlyXxa 4aCTHLIAMU KOpYyHJa U kapOopyHza B 2,3 pa3a IpeBbILIaeT
TTIK (TIIK — 6 mr/m*). B Bo3ayxe GonbIIMHCTBA PabOYHX MECT
cofiepkaHue IbIIM cooTBeTCTBYeT 3.1 Kkiaccy BpenHoctH. Ilo
3TOMY IIOKa3aTelll0 YCIOBUs TPyAa JOIYCTHMOMY YPOBHIO CO-
OTBETCTBYIOT TOJIbKO Ha 7 pabounx mecrax. CiemyeT OTMETHTb,
YTO 10 U3YyHYEHHOMY I10Ka3aTeJIto, 110 CPEAHUM JaHHBIM, YCJIOBUA
Tpyna 3.3 u 3.4 KJIacCOB BPEITHOCTH HE YCTAHOBJICHBI.

I1b171b sIBIISIETCS BBICOKOIMCTIEPCHOM — YaCTULIBI PAa3MEPOM MEHb-
me 5 MKM cocTaBistioT 68,5% 00IIEro KoJIMYeCcTBa MBUTMHOK
C COep)KaHHEM CBOOOIHOTO JUOKCHIA KPEMHHUS B Mpeaesiax
3,4-7,8%.

Bozayx paboueil cpeipl XxapakTepusyercsi pasHOOOpasueM u
3HAYUTEJIbHBIMU KOHLUCHTPAUUAMHN TOKCUYCCKHUX BCUICCTB. Oco-
OEHHO omaceH AJs 310poBbs Maprasel (I kiacc omacHocTn), B
BHJIC a3P030JIs1 KOHJICHCAIMH, KOHIICHTPAIMK KOTOPOTO B BO3IYXE
pabourx MecT CBapIIUKOB, TOKApeH U ciecapeil 00beTMHEHHBIX
macrepckux B 5,2 pas npesbimaror ITJIK (TIIK — 0,05 mr/m®)
U COOTBETCTBYIOT 3.2 Kiaccy BpenHocTu. K sTomy ke kiaccy
OIIaCHOCTHU OTHOCHUTCA CBUHEIL, B BUAC Ilapa, KOHUCHTPpa U
KOTOPOTO B BO3JyXe HEKOTOPHIX PabO4YMX MECT MPEBBIIIAIOT
TIOK (TTOK — 0,01 mr/m3) B 1,3-2,7 pasa, uto coorBeTcTBYET 3.1
KJIACCY BPEIHOCTH.

Bricokue xonunenrpauuu (4 pasa Boiue I1JIK) xcunona (IV
KJIACC OMAaCHOCTH) OOHAPY)KUBAIOTCSI B BO3/IyXE MEXaHUYECKUX
nexoB jeno I'mpanm u Hapzananesu. B Bo3gyxe paGounx 30H
00BeIMHEHHBIX MacTepCcKuX KoHueHTpamus toryoia (11 kmace
onacHocTH) B 4,1-6,5 pas npesbimaer IIJIK (TTIK — 50 mr/m®), a
KoH1eHTpaius 6ensona (1l knacc onacuoctn) B 4,0 pa3a npeBbl-
maet [TJIK (TTAK — 15 mr/m®). B Bo3ayxe 60nbIIMHCTBA pabodnx
MECT KOHLEHTPALUN UCCIEAYEMbBIX XUMWYCCKUX BCUICCTB COOT-
BETCTBYIOT 3.1 KJ1accy BpeJHOCTH.

DOopMHUPOBAHUIO MOBBIIICHHBIX KOHIICHTPALUHN MBIIH K TOKCHYE-
CKHX BEIIECTB B BO3lyXe OCHOBHBIX pabounx Mect TOnnmmcckoro
METPOIOJUTEHA CIIOCOOCTBYIOT XapakTep TEXHOJOTHYCCKUX
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ornepauuii 1 06padaTbIBAEMOro MaTepHana, a Tak)Ke opraHn3a-
[IMOHHOE pelIeHHe KOHKPETHOro pabodero Mecra (CTpyKTypa 1
ypOBeHb G(PEKTUBHOCTH BBITSHKHOIN BEHTHIISILIUM).

B cBs3u ¢ OTCYTCTBHEM HCTOYHUKOB TEIUIOBOW 3Hepru, ¢op-
MHUPOBaHME MUKPOKJIMMaTa 3aBUCHUT OT IIeprojia roja. B Terubiii
MEPHUOJ ToJa B MOA3EMHBIX MOMEUICHUSIX CPEAHHUE BEIMYMHBI
TeMIEepaTypbl BO3yXa HaXoIiTcs B peaenax 22,5-26,2°C, npu
kosiebanuu ot 16,4 10 33,4°C. B o6iueM, B 5,2% 3aMepoB MoKa-
3aTesy TeMIIepPaTypbl BO3AyXa NPEBbILAIOT JOMYCTUMYIO BEIU-
YHHY, OPEAYCMOTPEHHYO Juts paboT cpeaneit Tsuxectu (28°C).
Bennunna teMreparypsl Bo3ayxa Huke pomnycramoii (16°C) B
TEIUIbIA epHoJ Tofia He GUKCUPYETCsl.

B XosoxHBIN nepuon roga cpefHue BEIWYMHBI TEMIIEPATypPbl
BO3/yxa cocrasisitor 14,1+22,0°C, npu konebanuu ot 9,9 10
26,3°C. B 5,9% city4aeB ee BelUUHHbI HIKe H0myctuMoii (16°C).

CpenHue BENUYUHBI OTHOCUTENIBHOI BIQXKHOCTH BO3IyXa Ipe-
BBIIIAIOT BEPXHHUI Ipenen onTuMajbHbIX BeauduH (60%) u
coctaBisoT 59-73%. B Temnbiii nepuon roga ee abCONMIOTHBIC
BEJIMYMHBI KoieOnaTcst oT 32 10 89%, a B XOJIOAHBIN IEPHO/ IO
- B ipeaenax ot 26 1o 86%. Hannuue cpaBHUTEIBLHO BBICOKUX
HoKa3aTeseil BIaXHOCTH BO3IyXa B IOJ3€MHOM HPOCTPAHCTBE
SIBJISICTCS! BIIOJIHE €CTECTBEHHBIM.

[TokazaTenu CKOPOCTH OBMIKEHHUS BO3IYyXa XapaKTEPHU3YIOTCS
HU3KUMU BeauurHamy - Huke 0,1 m/cex.

B nenom cocrosiHne nNpon3BOJCTBEHHOTO MUKPOKJINMATa COOT-
BeTCTBYeT 2 1 3.1 Ki1accy BpeJHOCTH.

Ip¥ KOMILJIEKCHO# OLIGHKE COCTOSTHUS YCIIOBHH TPy/a paOOTHHUKOB
TOMIHCCKOrO METPOIIOIUTEHA CIEAYET y4ecTh Xapakrep pado-
4ero rnpoiecca. B yacTHOCTH, cpeny 3TUX (PAKTOPOB BELYILIUMHU
SBJIAIOTCSL IICUXOOMOLMOHAJIbHASA HAIIPS>)KEHHOCTh TPYAOBOTO
npouecca, paboTa B yCIOBHSAX JIe(DUILIUTA OLIEPaTUBHOTO BPEMEHU
u T.4. JlnurensHas paboTa B TAKUX YCJIOBUSAX IPOU3BOJICTBEHHOM
CpeJibl ¥ TPYIOBOTO MPOLiECCa I0KHA OKa3bIBaTh ONPEIETICHHOE
BIIMSIHUE Ha MCUXO(MH3HOJIOTHUECKOE COCTOSIHUE PAOOTHUKOB M
TMIOKa3aTeNN UX 310POBBSL.

Ha ocHOBaHMM KOMITIIEKCHBIX THTHEHUYECKHUX HCCHCHOB&HI/Iﬁ paspa-
0oTaHa rUrHEHNYECKast KJIaCCU(UKALHs yCIIOBUH TPy/ia pabOTHHKOB
OCHOBHBIX Inpodeccuii Toummcckoro merpononureHa. C ydetom
BCEX M3YYCHHBIX ()aKTOPOB, HA OCHOBAaHUH UTOTOBOM OLICHKH, 0CO-
OCHHO HEOJIArONPHSTHOE COCTOSIHIE YCIOBHM TPYAA YCTaHOBIICHO
B KaGI/IHC MalIUHUCTA, IJI€ OTMEYAIOTCSA DKCTPEMAJIBHBIC YyCIIOBUSA
Tpyna — 4 knacca Bpequoctu. Ee onpeznensrornumu paxropamu
SIBJISIEOTCS LITyM M BUOpatwsi — 3.4 kiiacca BpeHocTy. B pacnipenenu-
TEJILHOM 3aJIe, Ha paboueM MeCTe JeKypPHOIO KOHTPOILIEPA yCIIOBHUSI
TpyZa COOTBETCTBYIOT 3.1 Knaccy BpenHocTd. Ha npyrux padounx
MECTax YCIJIOBHS TPy/a OLIEHUBAIOTCS 3.2 KJIacCOM BPEJHOCTH.

Kak u oxunanocs, B pe3yabrare U3yueHHs: COCTOSIHUS 30POBbS
PpabOTHHUKOB TAHHOTO 0OBEKTA, BBISIBIICH LEIIBIH P/l HAPYIICHHH,
CBSI3aHHBIX C BO3/IeiCTBHEM HEONAaronpusATHBIX yCIOBUH Tpyaa. B
YaCTHOCTH, YCTAHOBJICHO, YTO YAEIbHbINH BeC MPAaKTHYECKH 3710~
POBBIX JIUI] CAMUM HU3KHM OBUT CPEeH JIMHEHHBIX MALIMHUCTOB
(3,4 cnyuas Ha 100 o6cnenoBannbix, P<0,001), cnecapeit (7,7,
P<0,001) u montépos myteii (11,8, p<0,001). Cnenyer oTMETHUTS,
4TO Cpear 00CIeJOBaHHbBIX CBAPIIHKOB IPAKTHYESCKHU 3J0POBbIC
nMna He oOHapyxeHsl (puc. 3).

© GMN

O MawuHUeT 3,4%
O moHTEp 11,8%
Ocnecapk 7,7%
mAuC 38,5%

O ceapuwmk 0%

H pabo4Mi No ToHHenw 35,7%
§ MalMHKCT 2cKkanartopa 18,8%
[0 KOHTpONbLHAaA rpynna 68,6%

Puc. 3. Pacnpeoenenue npakmuuecku 300poswix auy Tounucckoeo
Mmempononumena no npogeccusim (na 100 o6credosarnvix)

B 11e510M 110 00BEKTY KOJIMYECTBO OOJIEBILIMX JIMIL] cOCTaBysieT 154,8
Ha 100 oOcrnenoBaHHBIX (B KOHTPONIBHOM rpytie —34,2). Komdectso
©OJIeBILINX JIULI B OCHOBHO# rpy1ire B 4,5 pa3a GoJIbIie [0 CPaBHEHHUIO
¢ KOHTpOJIbHOM rpymmoit (t=13,5, p<0,001). Y obcnenoBaHHbIX B
OCHOBHOM rpymme 115 i ycraHoBiIeHo Hanmdue 243 Ho3o/Iorude-
ckux (opm, uto cocrasisieT 211,3 ciayyas va 100 o6cnesoBaHHBIX.
AHaJornuHbIN 1oKa3aresb B KOHTPOJIBHOH Ipymie cocTasisieT 15
ciyuaeB (42,9 na 100 obcnenoBantbix). Takium 06pa3oM, KoHye-
CTBO BBIBJIEHHBIX O0JI€3HEH B OCHOBHOM Ipyie B 4,9 pa3 BbILle 110
CPaBHEHHIO C KOHTPOJBHOI rpymmnoi (t=12,4, p<0,001).

Beisiiienne 3¢GekToB 310pOBbsl Cpeai pabOTHHKOB OCHOBHBIX
npodeccuii ¥ OTCYTCTBHE JIAaHHBIX MATOJIOTHH CPEeIy JINL] KOH-
TPOJILHOW TPYIHIIbI, KOTOPbIE HE UMEIOT HMPO(ecCHOHATBHOTO
KOHTaKTa ¢ (paKTOpaMH PHCKA, YCTAHOBICHHBIX HAa OCHOBAHHU
TMTHEHUYECKHUX UCCIIEI0BAaHMUIl, YKa3bIBACT HA IPUYNHHO-CIIE -
CTBEHHYIO CBSI3b MEXIy dTHMH JBYMs SBICHHSMH M JHKTYET
HEO0OXOANMOCTh TUTHEHHYECKUX PETYISILUA.

B ¢opmupoBaHHH CTPYKTYPHBIX 0COOEHHOCTEH COCTOSHHUS
310pOBbs paOOTHUKOB TOMIMCCKOr0 METPOIIOIUTEHA BEAYLIUMH
SBJISIIOTCS TIATOJIOTHU CEPICUHO-COCYIUCTON, HEPBHOM U MHUIe-
BapUTEIbHONU CHCTEM.

‘YpoBeHb BCeX BBISBICHHBIX OCHOBHBIX HO30JIOTHYECKHX (hOpM 3Ha-
YUTEJIBHO BBILIE B OCHOBHO# I'PYIIIIE [0 CPABHEHHIO C COOTBETCTBY-
FOLLMM IT0KA3aTeJIeM KOHTPOJIBHOM rpy bl Pasiidue 9THX nokasa-
Tenel OTMYaeTCsl BBICOKOH CTeneHbro ocToBepHOCTH — p<0.001
(t=2.5-5.2). CtpyKTypa BBISBICHHBIX 3200JICBaHII B OCHOBHOH 1
KOHTPOJIBHON TIPYIINAxX CTaTHCTUYECKH JOCTOBEPHO OTIMYACTCS
ApYT OT ApyTa — 37 ,,=36. Takum o6pa3oM, OYEBUIHO BIHTHHE
ycioBuil Tpyaa TOMIMCCKOTO METpOIOIUTeHa Ha (popMUpOBaHKE
CTPYKTYPHBIX 0COOEHHOCTEH BBIIBJICHHBIX HO30JIOTHYECKUX (hopM.

Cpeu BBISIBIICHHBIX OOIE3HEH BELyIIEeH SIBIAETCS MAaTONIOT U Cep-
JIETHO-COCYIUCTON CHCTEMBI (B OCHOBHOM, B BHJIE apTePHATBbHOM
runeprensun) — 49,6 ciryyaes Ha 100 obcnenoBaHHbIX (B 2,9 pa3a
gaiie 1o CpaBHEHHIO ¢ KOHTPONbHOHU rpymmoit — p<0,001); Ha
BTOPOM MECTE HaXOAATCS 00JIe3HN HEPBHOM CHCTEMBI (B OCHOB-
HOM, HEBPACTCHUUECKHH CHHAPOM U XPOHHUYECKUIT MOSICHIYHO-
KpecTUOBbI pagukytuT) — 40,9 (B KOHTPOIBHOH Tpymme B 2,8
paza Hiwke — p<0,01), a Ha TpeTbeM — OOJIE3HN THUIIIEBAPUTEIEHOM
CHCTEMBI (XPOHUYECKHH XOJIEIHCTHT, TACTPHT, KOJIUT; I3BEHHAs
0O0JIe3HB KeTyaKa U JBCHAALATUIICPCTHON KHUIIKH) — 28,7 ciy-
yaeB. BMecTe ¢ TeM, B OCHOBHOI1 TPpyIIIIE YacTO BBISBISAIOTCS 00-
JIE3HH OTIOPHO-JIBUTaTENbHOTO anmapara (8,7 —p<0,01), opranos
neixanus (6,1 —p<0,01), mouenonoBoii cuctemsl (5,2 —p<0,01) u
oprana 3penus (6,1 —p<0,01). B koHTpoIBbHOH TpyTIIIe MATOTOTUS
JIbIXaTeNbHON, KOCTHO-CYCTAaBHON UM MOYEINOJIOBOM CHCTEM, a
TaKKe OpraHa 3peHUsI He BBIBICHA.

Bonesnu cepaedno-cocynucToi CuCTEMBI Yalie BCero (pUKCHpy-
10TCsl Yy MOHTepoB TyTH (82,4 ciyuae — P<0.001), ciecapeit u
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cBapiukoB (53,8 — p<0,05), a Takxe (Takoi-ke 4acToToil) — y
MAIIMHUACTOB ICKAJIATOpa U TOHHENIBHBIX padounx (50,0 — p<0,05);
B KOHTPOJIBHOM ke rpyImne Berpedaercs B 17,1 ciryyasx Ha 100
o0cenoBanHbIX (puc. 4).

HMawMHAeT 41,4%

EmouTép B82,4%

Ocnecapb 53,8%

= AUC 15,4%

O ceapwmk 53,8%

O pabouuil no ToHHenmw 50,0%
u] T 50,0%
CKoHTponLHaA rpynna 17,1%

Puc. 4. Pacnpedenenue 6onesneii cepoeuno-cocyoucmoul cu-
cmembl cpedu pabomnuros TOUNUCCKO20 MEmMPONOIUMeHa no
npogheccusim (na 100 obcnedosanivlx)

BOJ'[C3HI/I HepBHOﬁ CHUCTEMbI Hall€ BCEI'0 BBIABJIAIOTCA CPEAU
MamuHucToB JuHUM (51,7 ciiyuaeB Ha 100 oOciegoBaHHBIX
— p<0,001) u y monrepoB nytu (4,1% — p<0,05), ciaecapeii u
JIeXypHbIX HeHTpanbHoi ctanuuu (ALC) (46,2% —p<0,05), ma-
IMHUCTOB AcKanaropa (43.8% — p<0.05). bone3nu 3Tok crucTemMbl
BOBCE HE BBISIBJICHBI CPE/Ibl CBAPIIUKOB, a B KOHTPOJILHOM rpymine
BBIABJISIEMOCTh JJAHHOM IIaTOJIOTMU Ha ypoBHe 14,3 ciryuaeB Ha

100 o6cnemoBaHHbIX (pHC. 5).
CIMaWHHKET 51,7%

mmoHTEp 47,1%
oenecaps 46,2%
DAUC 46,2%

E CEapWMK 0%

m paGouMii No ToHHenNw 35,7%

o Topa 43,8%

CKOHTpONLHAA rpynna 14,3%

Puc. 5. Pacnpeoenenue 6onesneil HepHOil cucmemvl cpeou pa-
6omnuxos Tounucckozo memponorumena no npogheccusim (Ha
100 o6credosarnbix)

YacrtoTta 00Je3HEH MUIIEBAPUTEIBHON CHCTEMBI OOJIBINE BCEX
cpeau MalMHUCTOB dckasaropa (43,8 —p<0,01), cnecapeii (38,5 —
p<0,01) u nuHelnbIX MamHUCTOB (34,5 —p<0,01). B onuume ot
OCHOBHOI IPyIIbI, B KOHTPOJIBHOM Ipyrie GHUKCHPYETCs: HU3KUA
YPOBEHb OOJIe3HEH MUILEBAPUTEILHON CHCTEMBI — 2.9 ciiyuaeB
Ha 100 oOcnenoBanHbIX (puc. 6).

Omawnnuet 34,5%

CmonTEp 23,5%

Ocnecaps 38,5%

u UC 7,7%

O ceapwmMk 23,1%

Opab i no 21,4%
CIMAWMHKET 3CKanaTopa 43,8%
CIKOHTPONLHAA rpynna 2,9%

Puc. 6. Pacnpeoenenue 6onesnetl nuwesapumenbHol cucmembl
cpedu pabommnukog Tounucckozo mempononumena no npogec-
cusim (na 100 obcredosanmulx)

ITo otnenpHBIM NpodeccusiM BEAYIIUMH SIBISIIOTCS: I1aTOJIO-
T'Us BIXaTeNIbHOM cHUCTeMBbI — y JUHEHHbIX MammHuctos (10,3
— p<0,05), xocTHO-cycTaBHOU cucteMbl — y ciecapeit (30,8
— p<0,05) u ToHHenbHBIX padounx (14,3 — p<0,05). Bricok ypo-
BEHb OOJIE3HEH OpraHa 3peHus y JIMHEeHHbIX MamuHuCToB (13,8
— p<0,05), MO4EO0NI0BOI CUCTEMBI — Y JINHEHHBIX MAlIUHUCTOB
(13,8 — p<0,05) u cnecapeii (15,4 — P<0,05), uto cnenyer 00b-
SICHUTH OOYCJIOBJICHHOH OCOOCHHOCTSIMU TPYIOBOTO ITpoLecca
HaNpPsHKEHHOCTBIO M HAJIMYMEM KOHKPETHBIX (paKTOPOB pHCKa
Ha pabouem MecTe.
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Amnanus PE3yabTaTOB IPOBEACHHBIX ](J'II/IHI/IKO—(l)yHKLlI/IOHaHbeIX
MCCIICIOBAHMIA MOATBEPKAACT, YTO MO BO3ACHCTBHEM ChOp-
MUpPOBaBUINXCSA B TOMIMCCKOM METPOINOJIUTEHE KOMIIJIEKCOB
npodecCHoHABHBIX (PAKTOPOB B OpraHU3Me pabOTAOIINX pa3-
BHUBAKOTCA OIPEACIICHHBIC q)yHKL[HOHaJ'IbeIe U OpraHUYCCKHUEC
n3meHeHus. Cpean HUX MPEBATUPYIOT OOJIE3HH CepAEYHO-CO-
CYIUCTOH, HEpBHOM U MUILEBApUTEIbHBIX CHCTeM. B pa3Butun
9THX OOJIe3HEH ONpPENeIeHHYIO POJIb UTPAIOT TAKUE MPOU3BOJI-
CTBEHHO-TIPO(eCcCHOHANBHBIE (PaKTOPBI, KaK IPOU3BOICTBEHHAS
IIblJIb, TOKCUYCCKUE BCIIECTBA, LIIYM U BI/IGPaLlI/IS[. BrisBiienHbIie
cpeau pabOTHUKOB OOJBIIMHCTBA NMPO(ECCHl TOBBILICHHBIC
YpOBHU Oo0JIe3HEH MUILEBAPUTEIBHBIX OPIaHOB OO0YCIOBIIEHBI,
O-BUAMMOMY, HEpALITMOHAJIbHBIM ITUTAHUEM.

Takum 06pa30M, Ha OCHOBaHHWHU ITPOBEACHHBIMHA HAMH KOMITUIEKCHbBIX
TUTHEHUYECKUX, KIMHUKO-(QYHKIMOHAIBHBIX, JJa00PaTOPHBIX U
OMOCTATUCTHYECKHUX HCCHeﬂOBaHI/lﬁ YCTAHOBJICHBI OIPEACIICHHbIC
3aKOHOMEPHOCTH (POPMUPOBAHUS YCIOBHH TPyAa M COCTOSHHS
370pOBBsI PAOOTHUKOB TOHMIMCCKOrO METPOIOIUTEHA U TIPUYHH-
HO-CJICICTBEHHBIC CBA3U MEXKAY YCIOBUAMU TPyJa U OTACIIbHBIMU
TIOKA3aTeJIsIMA COCTOSIHUS 3]I0POBbSI, YTO MOCITY>KUIIO OCHOBOM J1Is1
pa3paboTKK KOMILIEKCHBIX MPOQHIAKTHYECKIX MEPOIIPUSTHIA.

BoiBoabI:

1. Ha ocHOBaHMM aHanM3a pe3ylbTaTOB KOMIUICKCHBIX HCCIe-
JIOBaHUH YCTaHOBJICHO HEOIAronpusTHOE COCTOSHHE YCIOBUMH
TpyZa U 310pOBbsi paGOTHUKOB TOHIMCCKOr0 METPONOINTEHA;
2. Ha ocHOBaHMM T'MTUEHO-KIMHUYECKHX COMOCTABIEHUH ycTa-
HOBJICHO HaJIMYUC NMPUYUHHO-CIICACTBECHHBIX cBA3eH MEXAYy
YCIIOBUSAMU TPpYZAa U COCTOAHUEM 310POBbS;

3. [ony4eHHbIe pe3ysbTaThl SBISIETCSI OCHOBOI 1S pa3paboTKu
LEJICHAITPaBJICHHbBIX KOMITJICKCHBIX O310POBUTCIIbHBIX MEPOIIPH-
ATHI C LEJbI0 YTyuIleHus! yCIOBUl Tpyaa u, HCXOASA U3 3TOTO,
JUIsl 00eCIIeueHHsI BBICOKOTO YPOBHSI pab0TOCIIOCOOHOCTH U CO-
XpaHEHHUs 3J0POBbsl pabOTAIOIINX METPOIOIUTEHA.
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SUMMARY

WORKING CONDITIONS AND STATE OF HEALTH OF TBILISI SUBWAY EMPLOYEES

Khunashvili N., Tsimakuridze Mar., Bakradze L.,
Khachapuridze N., Tsimakuridze Maya

Thilisi State Medical University, Department of Environmental Health and Occupational Medicine, Georgia

For the purpose of preventive events complex hygienic, clinical-
functional, laboratory and biostatic researches are implemented on
the basis of Tbilisi Subway. Conditions of work are characterized
by complex of unfavorable factors of the working environment
and the labor process. Working environment is characterized
by combination of unfavorable state of physical factors and air
pollution with dust and toxic substances. The levels of noise and
vibration refer to the 3.4 class of harmfulness. The content of dust
and toxic substances corresponds to 3.1-3.2 classes of working

conditions harmfulness. In the indexes of health status, the leading
diseases are pathology of cardiovascular, nervous and digestive
systems. Cause-effect relationships between working conditions
and individual health indicators have been already established,
which served as the basis for the development of comprehensive
preventive health measures.

Keywords: subway, conditions of work, functional state, health
condition, prevention.

PE3IOME

YCJIOBUSA TPYJA U COCTOAHHUE 310POBbSI PABOTHUKOB TEUJIMCCKOT'O METPOITIOJIMTEHA

XynamBuiau H.I'., Humaxypunze Map.Il., bakpanze JLI1., Xauanypunse H.A, Humakypunze Maiis I1.

Tounucckutl 20cy0apcmeenublil MEOUYUHCKUL YHUGEPCUMEN,
oenapmamenm ucuensl oKpydcaroujell cpeosl u npogeccuonanvroi meouyunsl, I pysus

C uenpio pa3paboTku MPOPUIAKTHICCKUX MEPOIPHUATUN
MIPOBEJICHbI KOMIIJIEKCHbIE TMIMEHUYECKHE, KIMHUKO-(yHK-
LIMOHAJIbHBIE, Ta00paTOpHble U OMOCTaTHYECKUE HCCIEA0Ba-
HUsA Ha 6a3e TOMIMCCKOrO METPOMONHUTEHA. YCIOBHUS Tpyda
XapaKTepu3yeTcs KOMIUIEKCOM HeOJaronpusTHX (GakTopos
NPOU3BOACTBEHHON cpelbl U TpynoBoro mpouecca. [Ipous-
BOJICTBEHHAs CPeJia XapaKTepU3yeTcsi COYeTaHneM HebIanpu-
STHOTO COCTOSIHUSI (pru3uueckux (akTOPOB C 3arpsi3HEHHEM
BO3JlyXa bUIBIO M TOKCHYECKHMH BELIECTBAMHU. YPOBHH IIyMa

u BUOpanuu oTHOCATCS K 3.4 Kiaccy BpenHocT. ConepxkaHue
IIBIITM ¥ TOKCHYECKHX BEIIECTB COOTBETCTBYeET 3.1-3.2 kitaccam
BPEIHOCTHU YCIOBUH Tpyaa. B mokasarensax cocToaHUS 310po-
Bbsl BEAYIIUMHU SIBISIOTCS TMATONOTHS CEPAEIHO-COCYIUCTOH,
HEPBHOH U MUIIEBAPUTENBHON CUCTEM. YCTAHOBJIEHBI IPUYMH-
HO-CJI€ZICTBEHHBIE CBSI3U MEXKAY YCIOBUSMH TPyJa U OTAEIb-
HBIMHU TIOKA3aTENIIMU COCTOSHUS 37J0POBbS, UTO TOCTYXKUIO
OCHOBO# U1l pa3pabOTKH KOMIUIEKCHBIX MPOGUIAKTHYECKNUX
03/10pPOBHUTENBHBIX MEPOTIPUATHI.
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