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

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

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

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

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

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

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

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

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

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

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

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

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

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

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

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

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




O3BMAHMS LodIMSRRIH(MK

Ogsd30sdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os gbws Fo@dmawyobmm 2 3o@mse, Gyl ob obyaoliy® 9b9d%bg,odgdooao
LAobos@Bgmo gyamol 1 2390©0bg, 3 13 Logsbol dodibgbs ggemols o LE®0Jmbgdls
dodol L5 0b@g@gogols @ogom. 30dmygbgdyemo 3md309@ 90 geo ddogdo agbye ©s oby-
@oliy®gbmgsob Gg9dbEgddo - Times New Roman (Kupuuuna),boaoem Jo@mygagbmgeb @gl@do
Lako®ms godmgoygbmo AcadNusx. IHog@ol bmds — 12. LEsGool mseb gbps sbanwgls CD
LEs@oom.

2. LASA00L JEPEPMds 5O Yoo 9oy gbgl 10 y39Mbg bogergdls ws 20 ag90bg dgBb
0B gM5A7IM0L Lool s Hgboydggdols (0baemolig®, Gyl ©s Jodmygm 9bgdbg) homgamom.

3. LAs@0sdo Lokodms godydogl: bogomnbol sd@oommds; 3genggol dobsbo; bisggenggo
dolboans o 203mygbgdygeo Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. gJlsg@modgb-
A9o babosmol Es@ogdols Fo@dmagbolisl s3@m®gdds gbos dogmommb Lsgdlidg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; go9@303oMgdolis s wodobgbols Jgmmegdo (3§ 3539
3egd0l 30MmMbdgddo).

4. LAGOSL mob Pbs osberwgl Mgboydy obyeoliy®@, Gylyge s Jodnyga 969Dy
sMobogegd bobggo®o gg9@wols JmEygmmdols (bomsyg®ol, sg@mmgdols, s glgoyengdols
domomgbom ©s 9bs dgozogrgl dgdmgy 3obymuzomgdgdl: dobsobo, doboms ws dgmmegdo,
99900 s ©obliggbgdo; BgJb@ s ygdo bsfomo s@ ¢bws ogmlb 15 LEH®0Jmbbyg bsjangdo)
> boggobdm Lo@dygggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 3003y, dgdo-
X09989e00 s 3OM39bG Yo Jmbozgdgdo gbps dgglodsdgdbmoal GgJuBdo dmygsbogl.

6. BmAMLYOsmgdo 9bes ogml 3mbBOSLEAY@o; Ly@omgdo, bobsbgdo, wosa®sdgdo
- oloma@gd g0, obmd®ogo s Lomobowm saosl holidygmo. @9b@Gagbma®sdgdols
ROAMsbangdo Fo@Imoaobgm 3mbo@oygo yodmbobymmgdom tiff gm@ds@do. dogOmam@m-
Lbyg@omgdols (od(gmgddo Lakodms dogmommm mggmsdol sb mdogdBogol Lodgoggdom
35000950l ba@olibo, sbomsagdols dgmgdgols ob 033G gabsi00ls dgmmeo s s@bodbmm Uiy-
om0l bgs s Jggos bofoagdo.

7. 5535370 53BMm@gdols a356M9d0 LAs@0sdo s@obodbgds obozosmgdbols msbps@mngom,
93beg@ols — giEbomyao GEsbL o 3z00m.

8. LASHOSL MOb Ybws sShanwgl sg@BMMol Jogd 2odmygbgdyero Lodsdyem s 9iEbm-
9GO0 dOMdgdol dodamoma®ogzoygmo bos (dmam 5-8 Faol Low®dom). sbdsbydo Fymdom
Jo®dmagboen  dodgroma@ogoyen Losdo dogmomgmn xg bodsdyam, dgdwgey gEbmgeno
33B™@950 (2350, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, {gao, g9@bognols Ne, 30639e00 s dmgrm 2390©g60). Jmbma@sgools dgdmbgggsdo
dogmomgmn  25dmigdol Fgmo, saommo s 239090l Loghmm @omegbmds. @9JL@Edo
33o005H e ghboggddo 9bos Joygmommm s3@mEA0l dglodsdolbo N @o@g@s@yg@ol Lools
dobggom. dobobdgfmbogros, M3 300G oy [yommgdol 9dg@gbo bsfogro ogml 5-6
Yool Low®dol.

9. LASA0SL Mmob gbs obanwgl: o) WoFgbgdbymgdbols ob Lodgibogdm byenddwgsby-
@ols (odwyobgds, ©sdm{dgoygmo bygandmfg@oms ©s dgkoom; &) odaol L3gEosolBols
sdm{dgoygmo g3gbbos, MMIgendoz Jomomgdyao 0dbgds bsgombols of@gogmds, dobsaols
Logdomds, 3gmmeol Lobommds, dgogygdol LadgEbog@m-3@sJ@oggeo 3bodgbganmds.

10. LEs@ool dmeml bakodms gggems sgBm@ols bgadm§g@s, @mdgamms Gom©gbmds
o 9bws swgdo@gdmegls 5-L.

1. dgesdios 0dmggdl guagdsls dgolfm@ml bEsgos. 3gdudby dgdomds ©s dg-
Xg090s begds bosgBmam m@oyobsgrols dobgwgoon.

12. woygdggdgmos @gsdiosdo obgmo LEs@ool Fodmoagbs, @mdganoi ©slsdgdwow
Fotagboano ogm bbgs @gosdiEosdo b a0dmdggybgdgmo ogm Lbgs aodmzgdgddo.

>0bodbyao Fgbgdol wodwgggol dgdmbgggsdo LHsEogdo o@ aoboboangds.




GEORGIAN MEDICAL NEWS
No 7-8 (280-281) 2018

Cooepoicanue:

Gurgenidze M., Datuashvili G.
DESARDA TECHNIQUE FOR INGUINAL HERNIA REPAIR ......c.ccccioiiiiiiiiiiiiiiiicctcteec ettt 7

Kocrok K.P., Jlomanze B.JI., Bacuaves H.C.
XWUPYPI'MYECKOE JIEHEHME BOJIE3HU [TAPKMMHCOHA .
C JIEBOAOITA-BBI3BBAHHBIMU ABUTATEJIBHBIMU PACCTPOUCTBAMI ..ottt 11

Hnpucosa JI.J.,Cosonosa A.I'., Capuenxo A.A., Makanapus A.JL., Uykanosa E.M., Anunos B.W., Kanananze JI.JI.
PEABUJIMTALIMSA TTOCJE KOMITUJIEKCHOT'O JIEUEHU ST PAKA THEUKI MATKH ...t 17

Karalashvili L., Mardaleishvili K., Uhryn M., Chakhunashvili D., Kakabadze Z.
CURRENT CONDITION AND CHALLENGES IN TREATMENT
OF NON-HEALING WOUND AFTER RADIATION THERAPY (REVIEW) ..ottt 23

Opa3soaeB b.A., Ixuep3anoBckuii T., bBykeno A.M., MycyimanoexoB K.JK.
JIEYEHUME PACITPOCTPAHEHHBIX ®OPM PAKA I'PYIHOI'O OTHAEJIA IMIIEBOJA ....coooiiiiiiiiiieeeeeeceeee 29

I'epkamok H.A., Cupasipyk H.W., Ieinaa MLA., Hynax B.E., Kpyneii B.A.

COCTOSAHUE HECHHEHM®UYECKOU PESUCTEHTHOCTH CJIM3NUCTOU OBOJIOUKH

[TIOJIOCTH PTA ITPU I'PUIITIO3HOM CTOMATUTE YV AETEU

B KOHIEITLHUHW OBIIHOCTU MALT-CHUCTEMBDBL.......ccoiiiiiiiiiiee ettt 34

Haxkynamsuiu 3.K., Bap6akanze U.[x., Mauapapuauu M.I., Enykuaze M.I., leau6amsuau [.I'., Canuxkunse T.B.
CPABHUTEJIbHA I OLIEHKA TOKCUYHOCTMU PA3JIMYHBIX MATEPUAJIOB
JUIA 3YBHOT'O ITPOTE3UMPOBAHN ST HA MOJIEJISAX KIIETOUHBIX KYJIBTYP .o 41

Kostiuk T., Koval Ie., Tyshko D., Koval M.
ANALYSIS OF DIAGNOSTICS AND NEWEST PATHOGENESIS ASPECTS
OF TEMPOROMANDIBULAR DYSFUNCTION (REVIEW) ..c..iiiiiiiiiiiiieee ettt 44

Jaroshevskyi O., Logvinenko A., Morozova O., Lipinskaya Y.
FEATURES OF HEMODYNAMICS IN VERTEBROBASILAR ARTERIAL SYSTEM IN YOUNG PEOPLE,
DEPENDING ON BIOMECHANICAL DISORDERS OF THE MUSCULOSKELETAL SYSTEM .....cccccoviiinniciinieicenenens 48

Xaniokos A.A., Erynuna E.JI., Kajamnunkosa O.C., Canoxnnyenxo JI.B. .
BEJIEHUE HAL[[/IEHIOK C CUCTEMHOUM KPACHOU BOJTYAHKOU B INTPEI'ECTAILIMOHHBIN
N AHTEHATAJIbHBIV TTEPUO/bI: ITPOBJIEMbI 1 UX PEIIEHUST (OB30P) .....ccuiiiiieieieieieeieceeeeeeee e 54

Cumonunsze B.I., Camyumus O.C., T'okcanze M. /L.
AHAJIN3 KOTHUTHUBHBIX PACCTPOUCTB I1PU PA3BHBIX
KIIMHNYECKUX ®@OPMAX BOJIESHU ITAPKHHCOHA .........ootiiiieiieieieieieeieett ettt sse s snesneeneennens 61

Chachia L., Tkeshelashvili B., Gagua T., Tananashvili D., Gagua D.
THE PREVALENCE OF HIRSUTISM AND ETHNICAL PECULIARITIES OF HAIR DISTRIBUTION
IN GEORGIAN ADOLESCENT POPULATION IN TBILISI.......cciiiiiiiiiiiectieteete ettt ettt ettt eaeeve v eseesae s essessessasaessseasensens 64

Toidze M., Tabagari S., Talakvadze T., Tvildiani L., Pkhakadze G., Tabagari-Bregvadze N.
IMPACT OF SOCIOECONOMIC STATUS ON CARDIOVASCULAR RISK IN GEORGIAN POPULATION ........cccovevvervenne 68

Kapustnik V., Kostuyk I., Shelest B., Brek V., Sukhonos N.
INFLUENCE OF LEFT VENTRICULAR DIASTOLIC DYSFUNCTION AND HEART DYSSYNCHRONY
ON THE COURSE OF ARTERIAL HYPERTENSION WITH COMORBID PATHOLOGY ......ccceoiitiiiieiieiieieieieeieee e 75

Tatishvili S., Sinitsa M., Jorbenadze R., Kavtaradze G., Gordeladze D.
GENDER SPECIFIC DIFFERENCES IN REPORTING DEPRESSIVE SYMPTOMS AMONG PATIENTS
HOSPITALIZED WITH ACUTE CORONARY SYNDROME ......c.ooiiiiiiiiiiiiieste ettt ens 80

Hvozdetska M., Kozko V., Yurko K., Gavrylov A., Solomennyk A.
FACTORS AFFECTING THE FATAL OUTCOME IN HIV-INFECTED PATIENTS

WITH ENCEPHALITIS ..ottt ettt ettt ettt e s te st e eteetaesseseessessessessessesseaseeseesaessessessensasseaseeseessessessessessessessesseeseeseeseaseas 85
Sharikadze O., Zubchenko S., Maruniak S., Yuriev S.

INVESTIGATION OF PROTECTIVE EFFECTS OF SYNBIOTICS ON ALLERGOPATHY FORMATION ........cccccveievreirnnnne. 90
Lytvynets L.

CHROMOSOMAL INSTABILITY AS A CYTOGENETIC MARKER

IN CHILDREN WITH VARYING DEGREES OF CONTROL OF ASTHMAL.......ceoiiiieieieteteieeteete ettt 94

Sorokman T., Sokolnyk S., Popelyuk O., Makarova O., Kopchuk T.
BIOMARKERS OF RENAL INJURY RISK IN CHILDREN WITH PYELONEPHRITIS .....c.cccoeiiiiiiiinicnirecceneiceeee 98
© GMN



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

Mikeladze T., Zhorzholiani L., Saginadze L., Arveladze G., Sulaberidze I.
ASTHMA PREDICTIVE INDEX AND NITRIC OXIDE PROGNOSTIC VALUE
IN YOUNG CHILDREN WITH RECURRENT WHEEZING........ccocoiiieiiiieiieieiet ettt ettt sae e ste s essesaessesessessesseeneas 104

Jxamenunona Y.C.
AHAJIN3 COLMUAJIBHO-AEMOI' PAOMYECKUX ®AKTOPOB PMCKA HEJOHOUEHHOCTH HOBOPOXXJIEHHbBIX

IO MATEPHUAJIAM PECITYBJIMKIM KABAXCTAH ..o 107

Bukia N., Butskhrikidze M., Machavariani L., Kekelia G., Svanidze M.

POSSIBLE IMPLEMENTATION OF GABAergic AND GLUTAMATERGIC SYSTEMS

IN REALIZATION OF ANTIEPILEPTIC EFFECTS

OF ACOUSTIC RANGE ELECTRO — MAGNETIC FIELDS .....ootioiiiieieieieieiestee ettt st ssa e esaesessessessesneas 112

Uxaunase 3.A., lllenresus O.C., Inaumsuiau O./1., Xoxean H.T.

COXPAHEHUE XN3HECIIOCOBHOCTU OPTAHOB ITOCPEJICTBOM

ATIITAPATA UICKYCCTBEHHOTI'O KPOBOOBPAIILIEHU Y JIOHOPOB

C HEBBIOIMMCSI CEPAIEM (OB30P JIUTEPATYPDI)....cuveiiiieiieiieiieieetetete ettt ettt st sse s sseenean 116

Tsagareli N., Tsiklauri N., Kvachadze I., Tsagareli M.
ANTINOCICEPTIVE TOLERANCE TO NSAIDS PARTIALLY MEDIATED
VIA ENDOCANNABINOIDS IN ANTERIOR CINGULATE CORTEX OF RATS......c.coiiieieieieieieeeee ettt 120

Bagmut 1., Kolisnyk L., Titkova A., Petrenko T., Filipchenko S.
CONTENT OF CATECHOLAMINES IN BLOOD SERUM OF RATS UNDER FLUORIDE INTOXICATION...........c........... 125

Tycyn6exosa M.M., A6atos H.T., AGyraaues K.P., AbaroBa A.H., Ais6epron U.H., Acamunanos E.M., MycaGexos U.K.
MOPCDOMETPI/IIIECKI/II/I AHAJ’II/I3 B 30HE KOHTAKTA PABHHIIHI)IX BUJIOB I/IMHJ'IAHTATOB
1 TKAHU ITOYKU KPBIC HA PAHHIUX CPOKAX DKCIIEPTIMEHTA .......cooiiiiiiiiieiiininicittnieieic ettt 129

Nozadzel., Tsiklauri N., Gurtskaia G., Tsagareli M.
THE ROLE OF TRANSIENT RECEPTOR POTENTIAL (trpal) CHANNEL IN PRURITUS........c.coevieieieieneceeeeeeeeene 134

Yurko K., Kozko V., Solomennik A., Bondar O., Sokhan A., Gavrylov A.
THE ROLE OF POLYMORPHISM ASP299GLY OF THE GENE TLR 4
IN PATIENTS CO-INFECTED WITH HIV/HCV ....coiouiiiiiiiiieieeeeete ettt ettt ettt aasaa et e eaeessensessessesessessesneaneas 138

bypkuroaes JK.K., Aoapaxmanosa C.A., Umamnaes .M., Yreyaunes E.C., Mbip3aryinosa A.O., Cakranos A.K.
CPABHI/ITEH])HA}I OIIEHKA HLA- AHHEHEI/I }KI/ITEJIEI/I PECHYBJH/IKI/I KA3AXCTAH
1 MUPOBOM BA3bI JAHHBIX "ALLELE FREQUENCIES IN WORLD POPULATIONS" ..........oovoeveieeeieeeeeeeeeeeeeeeeeesenennn. 141

Gvishiani M., Gabunia L., Makharadze T., Gongadze N.
NICORANDIL EFFICACY IN THE TREATMENT OF ISCHEMIC HEART DISEASE (REVIEW) .....ccoooiiiiiiieiieceeee 152

Dusyk A., Vernygorodskyi S., Golubovsky I., Hryhorenko A., Slobodian O.

IMMUNOHISTOCHEMICAL ANALYSIS OF THE INDUCIBLE AND ENDOTHELIAL FRACTIONS

OF NO-SYNTHASE IN THE INTENSTINAL MUCOSA OF COLO-COLONIC ANASTOMOSIS UNDER INFLUENCE

OF CHRONIC STRESS AND THIOTRIAZOLINE APPLICATION .....c.iitiiiiiiiiniiiniieteieeeteeeestee ettt 155

Lisnychuk N., Soroka Yu., Andrijchuk I.,Nebesna Z., Volkov K.
HISTOLOGICAL CHANGES IN SPLEEN UNDER CONDITIONS OF TOXIC CARCINOGENESIS........cccovevviiiiiieerenne. 160

Tsereteli M., Sidamonidze K., Tsereteli D., Malania L., Vashakidze E.
EPIDEMIOLOGY OF CARBAPENEM-RESISTANT KLEBSIELLA PNEUMONIAE IN
INTENSIVE CARE UNITS OF MULTIPROFILE HOSPITALS IN TBILISI, GEORGIA.......ccceiiiiieiiieeeeereeeeeeeee 164

Goncharova A., Pavlov S., Kumetchko M., Berezniakova M., Yeriomenko R.
INTERACTIONS OF RANKL, OSTEOPROTEGERIN AND ADIPOKINES IN REGULATION
OF BONE REMODELING IN EXPERIMENTAL CHRONIC KIDNEY FUNCTION DISORDER .......ccccceoveieieieieiesiecrenene 168

Belenichev 1., Gorchakova N., Puzyrenko A., Kovalenko S., Bukhtiayrova N.

SYNTHESIS OF THE NEW 2-(3,4-dihydro-3-oxo0-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl) ACETIC ACID

DERIVATIVES AND ANALYSIS OF THEIR ANTIOXIDANT ACTIVITY

IN NITROSATIVE STRESS MODELS.......oootitiitiitiitietietieiteteiest et stesteeteetee e esaessessesesseeseessasaessessessassassassessessaessessessessessessessessens 173

Toaouxo B.M., Anonkuna B.}O., Bakyaenxo JI.B., My3bika T.d.

CPABHI/ITEJIBHLII/I AHAJIN3 ACCOPTI/IMEHTA TOMEOIIATUYECKUX JIEKAPCTBEHHBIX CPEICTB

HA ®APMALIEBTUYECKOM PHIHKE YKPAMHbI, POCCUIUCKOM ®EIEPALIIU,

PECITYBJIMK BEJTAPYCB M KABAXCTAH ...ttt 178

Hayp3anuesa A.Jl., Paxsinéexos T.K.
OLEHKA D®®EKTUBHOCTHU METO/IOB OITJIATBI CTALIMOHAPHO
MEJIULIMHCKOM [TOMOILIU B PECITYBJIMKE KABAXCTAH ......oovoocooecveeceeseees s 183

6



GEORGIAN MEDICAL NEWS
No 7-8 (280-281) 2018

HAYKA

DESARDA TECHNIQUE FOR INGUINAL HERNIA REPAIR

Gurgenidze M., Datuashvili G.

Thilisi State Medical University, The First University Clinic, Department of General Surgery; Department of Surgery Ne I, Georgia

Worldwide, more than 20 million patients undergo ingui-
nal hernia repair annually. The estimated lifetime risk for in-
guinal hernia is 27% for men and 3% for women [11]. Annual
morbidity rates in various countries vary from 100 to 300 per
100,000 citizens [4]. During many years there are suggested
huge amount of methods of hernioplasty. In the EHS guidelines,
mesh-based techniques and endoscopic methods are recom-
mended for treatment of symptomatic primary inguinal hernia
in adult men. Shouldice method has been acknowledged to be
acceptable as well [14]. In spite of this inguinal hernias with
their high frequency in the whole world remain an important
medical problem [15].

The problem of our age is to find an operation that is simple,
does not require implantation of a foreign body like mesh and
does not produce major complications during or after surgery.
The aim of our study is to present a method of such a hernioplas-
ty that provides treatment of inguinal hernias with the above-
mentioned advantages. Desarda repair is based on the concept
of providing a strong, mobile, and physiologically dynamic pos-
terior wall. [5].

Material and methods. We represent 118 male patients who
underwent hernioplasty by Desarda method between 2008 and
2017. Patients undergoing both elective and emergency surgery
were included in the study. Informed consent was obtained from
each patient before surgery. 84 were elective and 34 — acute
patients, respectively. Hernias in 26 cases were direct, 88 — in-
direct. Among elective cases 2 patients had bilateral hernia. In
both cases was performed hernioplasty by Desarda bilaterally.
2 elective patients had recurrent hernia. There were 12 scrotal
hernias, 2 - sliding hernia. In 1 acute case there was necrosis of
incarcerated intestinal loop and acute intestinal obstruction. In-
testinal resection with side to side anastomosis was performed.
Except of this case, in all other cases there were used spinal
anesthesia (Table 1).

The age of patients was from 18 to 86 years. 33 patients were
aged 70 and over. Among these 33 patients 12 had severe comor-
bidity of circulatory, respiratory systems and/or other diseases
(Table 2).

Skin and fascia are incised through a regular oblique in-
guinal incision to expose the external oblique aponeurosis.
The thin, filmy fascial layer covering it is kept undisturbed
as far as possible. The external oblique is cut in line with the
upper crux of the superficial ring, which leaves the thinned
out portion in the lower leaf so a good strip can be taken from
the upper leaf. The external oblique, which is thinned out as
a result of aging or long standing large hernias, can also be
used for repair if it is able to hold the interrupted sutures.
The spermatic cord together with the cremasteric muscle is
separated from the inguinal floor. The sac is excised except
in small hernias where it is inverted. The medial leaf of the
external oblique aponeurosis is sutured with the inguinal lig-
ament from the pubic tubercle to the abdominal ring using
1/0 monofilament polyamide or polypropylene interrupted
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sutures. The first two sutures are taken in the anterior rectus
sheath where it joins the external oblique aponeurosis. The
last suture is taken so as to narrow the abdominal ring suf-
ficiently without constricting the spermatic cord. A splitting
incision is made in this sutured medial leaf, partially separat-
ing a strip with a width equivalent to the gap between the
muscle arch and the inguinal ligament but not more than 2
cms. This splitting incision is extended medially up to the
pubic symphisis and laterally 1-2 cms beyond the internal
ring. The upper free border of the strip is now sutured to the
internal oblique or conjoined muscle lying close to it with in-
terrupted sutures throughout its length with the same thread.
The spermatic cord is placed in the inguinal canal and the
lateral leaf of the external oblique is sutured to the newly
formed medial leaf of the external oblique in front of the
cord. This is followed by closure of the superficial fascia and
the skin as usual.

Table 1. Patient characteristic

Factor Number of patients
Age:

<20 3 (2.5%)
20-29 5 (4.2%)
30-39 11 (9.3%)
40-49 18 (15.3%)
50-59 22 (18.6%)
60-69 26 (22%)
70< 33 (28%)
Acute 84 (71.2%)
Elective 34 (28.8%)

Direct/among them 2 sliding
Indirect/among them 12 scrotal

26 (22%)/2 (1.7%)
88 (74.6%)/12 (10.2%)

Bilateral 2 (1.7%)
Recurrence 2 (1.7%)
BMI

Normal (20-25)
Overweight (26-29)

42 (35.6%)
61 (51.7%)

Obese (30-34) 12 (10.2%)
Morbid obese (>35) 3 (2.5%)
Duration of hernia (months)

<60 71 (60.2%)
>60 47 (39.8%)
Total 118 (100%)

We evaluated mean operating time, pain, rate and severity
of postoperative complications, mean hospital stay, recurrence
rate. Mean follow up period in 24% of patients was 5 years,
in 42% - 3 year postoperatively. Pain was measured using the
visual analog scale (VAS) with 0-30 mm signifying mild pain,
31-60 mm moderate pain, 61-90 severe pain and 91-100 excru-
ciating pain.



Table 2. Elderly and senile patients comorbidity

Comorbidity Number of patients
Diabetes mellitus 4* (12.1%)
Hypertonic disease 6* (5%)
Cardiac ischemia 2 (1.7%)
e o | s
Cerebrovacular disorders 5% (4.2%)
Total 33 (100%)

*- 8 patients had 2 or more concomitant diseases ]
Mean operating time was 42.43+2.8 min. There were no intra-

operative complications. Postoperative pain according to VAS
(Mean + SD) on day 1 was 31,27+0.86. The quantum of pain
reduced significantly and patients complained of a slight dis-
comfort rather than any pain by day 3 except one patient with
simultaneous resection of the small intestine who had moder-
ate pain. No patient had discomfort for more than 15 days after
this repair. There was not a single case of the need for opioid
analgesics.

Among postoperative complications there were not any severe
complications. There were 22 cases (18.6%) of local hypoesthe-
sia, 5 cases (4.2%) of seroma, 4 (3.4%) — hematoma, 4 (3.4%)
— cord induraton, 3 (2.5%) — wound infections. No chronic pain,
sensation of foreign body and no recurrence was observed.

Patients were freely mobile within 18-24 h after surgery
(mean: 19.26 h). The mean hospital stay was 1.87 + 0.78. Pa-
tients returned to work within 6-14 days (mean: 8.62 days)
(Table 3).

Table 3. Results

Mean operating time 35.43+2.8 min
Pain (VAS)
day 1 31,27+0.86

Postoperative complications

local hypoesthesia 22 (18.6%)

seroma 5(4.2%)
hematoma 4 (3.4%)
cord induraton 4 (3.4%)
wound infections 3 (2.5%)
Mean hospital stay 1.87 +£0.78
Recurrence rate 0

Results and their discussion. Application of the external
oblique muscle aponeurosis in the form of an undetached strip
(which makes the posterior wall of the inguinal canal stronger)
has been established as a new concept in tissue based hernia re-
pair. The Desarda technique is original, new, and different from
the historical methods. It satisfies the principles of “no tension”
presented by Lichtenstein.

There are no clear scientific evidences to prove that the mesh
prosthetic repair is superior to the non-prosthetic repair in this
respect. There are advantages and disadvantages associated with
all types of open inguinal hernia repairs. Existing non-prosthetic
repair (Bassini/Shouldice) is blamed for causing tissue tension
and mesh prosthetic repair is blamed for known complications
of a foreign body. Desarda method gives a strong and physi-
ologically dynamic posterior wall. This results in a tension free
repair without the use of any foreign body. Being simple to per-
form, it also eliminates the disadvantage of technical difficulty
seen with Shouldice repair. It is also important to note that De-
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sarda was the first to advocate performing the inguinal hernia
repair on physiological considerations to give complete cure
from hernia [2,12].

The Shouldice technique offers a recurrence rate ranging from
0.7 to 1.7% up to 15% depending on experience. The Lichten-
stein method is currently the most popular open mesh repair
technique with recurrence rates of around 4% in long term fol-
low up. Lichtenstein method uses mesh implantation which has
shortcomings like chronic groin pain, foreign body sensations,
abdominal wall stiffness, surgical site infection etc. which inter-
feres with daily patient activities [3]. Additionally problems like
mesh migration, mesh rejection, sexual dysfunction leading to
pain and impairment of sexual activity has also been reported
after the mesh based hernia repair technique [1,8,15].

Shin D et al conducted urologic evaluation of patients suffer-
ing from infertility who were operated in the past by mesh repair
[13]. He found unilateral or bilateral vassal obstruction with tes-
ticular atrophy or epididymal obstruction as a cause of infertil-
ity. The authors concluded that the mesh repair, especially in
young reproductive age or with a solitary testicle, needs to be
carefully advised regarding potential obstruction and compro-
mise of future fertility [10].

The benchmarks against which a successful hernia surgery is
evaluated are recurrence rate, rate of complications, simplicity
to be performed by surgeons in training, low cost and time taken
to return to normal activities [6].

Desarda method seems to satisfy the above criteria. It does not
require prosthetic mesh, complicated dissection or suturing, and
no use of weakened muscles or transversalis fascia for repair.
The technique is easy to learn. The author claims results, which
are superior or equal to Shouldice and Lichtenstein repairs, with
1.8% complication rate and 0.2% recurrence [8,9].

Posterior wall of the inguinal canal is composed of two layers.
Transversalis fascia is a posterior layer and in front of it is yet
another layer of the aponeurotic extensions from the Transver-
sus Abdominis Aponeurotic Arch, inset. It is also called as the
“Discontinuous part of the Transversus Abdominis Aponeurotic
Arch”. The extensions from the conjoint tendon (Falx inguina-
lis) medially are also a part of these extensions. The aponeurotic
extensions start from the transversus abdominis and get first in-
serted on to the inguinal ligament and iliopubic tract and then
further extend for second insertion on to the pectineal bone and
ligament. Thus it covers and protects the entire myopectineal
orifice described by Fruchaud giving protection from inguinal
as well as femoral hernias. Absence, presence or attenuation of
these extensions is genetically determined and therefore hernias
are commonly seen in families. Fruchaud postulated that the
myopectineal orifice is inherently weak in such patients and is
genetically determined [7].

The author found that either absent or deficient aponeurotic ex-
tensions meant that the posterior wall was weak, flabby and ady-
namic. Naturally, the posterior wall of the canal was not strong
enough to give physical protection against the herniation process.
The condensed part of the transversalis fascia and the aponeurotic
extensions give mechanical strength to the posterior inguinal wall
to resist internal abdominal blows. If aponeurotic extensions are
absent, then the transversalis fascia alone cannot resist the internal
blows for a long period and herniation occurs [7].

Secondly, the posterior inguinal wall and the accompanying
aponeurotic extensions are physiologically dynamic. Muscular
contraction of the transversus abdominis pulls this posterior wall
and the aponeurotic extensions upward and laterally creating
tension (increased tone) in it. The wall with increased tone in it
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resists internal abdominal blows better than a wall without such
increased tone. This increased tone in the posterior wall is cre-
ated in gradation as per the force of contraction of the muscles.
And the force of contraction of the muscle changes as per the
force of the internal abdominal blow. This is important physi-
ological phenomenon. The posterior wall should be described
as an independent entity, playing an important role in the pre-
vention of hernia formation, not only because of its physical
strength but also because of its dynamic nature. Therefore, any
new approach to inguinal hernia repair must consider replac-
ing this absent or deficient aponeurotic element with any other
suitable natural structure. Such a physiologically dynamic and
strong posterior wall is constructed in Desarda’s technique of
inguinal hernia repair [6,7].

Adynamic and weak posterior wall of the inguinal canal due
to absent or deficient aponeurotic extensions from the transver-
sus abdominis aponeurotic arch is the main cause of hernia for-
mation. Reduced strength of the muscles and binding action of
the connective tissue are also important secondary factors [2,7].

After Desarda repair contraction of the external oblique mus-
cle creates lateral tension in this strip while contraction of the
internal oblique/conjoined muscle creates tension upwards and
laterally, making the strip a shield to prevent any herniation. So ad-
ditional strength given by the external oblique muscle to the weak-
ened conjoined tendon to create tension in the strip and prevent
reherniation is the essence of this operation. Tension created in this
strip is graded. Stronger intra-abdominal blows result in stronger
abdominal muscle contractions leading to increased tension in this
strip to give graded protection. At rest the strip is without any ten-
sion. Thus, a strong and physiologically dynamic posterior wall is
created. The aging process is minimum in the tendons and aponeu-
rosis, so a strip of the external oblique, which is tendo-aponeurotic,
is the best alternative to the mesh [10].

So the results after hernioplasty by Desarda are good and
similar to the results after hernioplasty according to Liechten-
stein or Shouldice. Thus, according to our experience Desarda
method seems to be an attractive alternative of other methods
widely adopted today. It is safe, fast, simple and easy to learn
and perform with minimal complications or recurrence. Desarda
repair can safely be employed as one day case surgery. This opera-
tion is based on the physiological principles, does not use a mesh,
consequently it can be used effectively, as risk of mesh infection
is eliminated. Also, this technique can eliminate the fear of mesh
infection in diabetic patients. Indications for use of the Desarda
technique include use in young patients, in contaminated surgical
fields or in the presence of financial constraints. Desarda repair has
the potential to become the gold standard of hernia repair in years to
come. In any case large-scale longterm multi-centric trials need to
be conducted to evaluate this repair further and establish this repair
among the general population of surgeons.
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SUMMARY

DESARDA TECHNIQUE FOR INGUINAL HERNIA RE-
PAIR

Gurgenidze M., Datuashvili G.

Thilisi State Medical University, The First University Clinic,
Department of General Surgery, Department of Surgery Ne I,
Georgia

Worldwide, more than 20 million patients undergo inguinal
hernia repair annually. The problem of our age is to find an
operation that is simple, does not require implantation of a
foreign body like mesh and does not produce major com-
plications during or after surgery. We represent 118 male
patients who underwent hernioplasty by Desarda method
between 2008 and 2017. 84 were elective and 34 — acute pa-
tients, respectively. Hernias in 26 cases were direct, 88 — in-
direct. Among elective cases 2 patients had bilateral hernia.
2 elective patients had recurrent hernia. There were 6 scrotal
hernias, 13 - sliding hernia cases among elective patients.
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The age of patients was from 18 to 86 years. 33 patients were
aged 70 and over. Among these 33 patients 12 had severe
comorbidity of circulatory, respiratory systems and/or other
diseases. Mean operating time was 42.434+2.8 min. There
were no intraoperative complications. Postoperative pain ac-
cording to VAS (Mean + SD) on day 1 was 31,27+0.86. No
patient had discomfort for more than 15 days after this re-
pair. Among postoperative complications there were not any
severe complications. No chronic pain, sensation of foreign
body and no recurrence was observed. The mean hospital stay
was 1.87+0.78. According to our experience Desarda method
seems to be an attractive alternative of other methods widely
adopted today. Desarda repair has the potential to become the
gold standard of hernia repair.

Keywords: inguinal hernia, hernioplasty, Desarda repair.
PE3IOME

JIEYEHHUE ITAXOBBIX I'PBIK 1O METOAY JAECAP-
JA

I'yprennaze M.P., laryamBuiau ILA.

Tounucckuti 20cyoapcmeenHbll MeOUYUHCKULL YHUepcumen,
[lepesas ynusepcumemckas KiuHuka, oenapmamenm ooujel Xu-
pypeuu, oenapmamenm xupypeuu Nel, I pyzus

Esxeronno Bo Bcem mupe Oosiee 20 MWIITMOHAM TAllMEHTaM
BBITTOJTHSIOTCSI OTIEPAIIMH 110 TOBO/Y MaXxOBbIX rpbiK. [Ipobiema
COBPEMEHHOCTH 3aKJIIOYAETCsl B TOM, YTOObI HAUTH ONEpaluio,
KOTOpasi MPOCTa, He TpeOyeT MMIUIAHTALUHA TaKOr0 HHOPOHO-
ro TeJa, KaK CEeTKa U HE BBI3BIBAET CEPbE3HBIX OCIONKHEHUN BO
BpeMs WU IOcje onepauuu. B craTbe npuBeneHs! pe3yabTaThl
ornepanuil repHUOIUIaCTUKN MeTooM Jlecapia, mpoBeaeHHbBIX
118 mamuenTam Myxckoro noja B nepuoa ¢ 2008 no 2017 rr.
84 u 34 nauyeHTaM BbIIOJIHEHBI [IJIAHOBbIE U YPIreHTHBIE ollepa-
IIM1, COOTBETCTBEHHO. [ pbiku B 26 city4asix ObUIM NPSIMBIMH, B
88 ciyyasx — KOChIMU. Y 2 IJIAHOBBIX MALIMEHTOB OTMEUYAJINUCh
JABYCTOPOHHHEC U €1IC 2 — PEeUUAUBHBIC I'PBIKH, y 6 IJIAHOBBIX
HALMCHTOB - CKPOTaJbHBIC, a B 13 Cilyyasix — CKOJIB3SIINE TPbI-
*u. Bo3pact naumeHToB BapbupoBai B mpezneiax ot 18 no 86
net. 33 nmanuentam Obuto 70 ser u crapme. Cpean 33 mauu-
€HTOB Y 12 MMeNuch TSDKEJIbIe COIYTCTBYIOIIME 3a00/IeBaHus
CEpACYHO-COCYANUCTOM, PECIMPaTOPHOM cUCTeM WM Ipyrue
3a0omneBanust. CpenHsis IPOIODKUTEIBHOCTh ONEpallui COCTa-
Buia - 42,43+2 8 mMuH. MHTpaonepalnoHHbIX OCJIOKHEHUH HE
BbisiBIIeHO. [locneonepannonnas 060Jb 10 BU3yalIbHO-aHAJIOTO-
BOM IIIKaje B MEPBBIA MOCICONEPALMOHHBINA JACHb COCTaBUIIA
31,27+0,86 (cpenuss + SD). Cnycts 15 anelt nocie onepauuu
HHU 'Y OJHOTIO INTalfME€HTa HE OTMEYaAJICs le/IC](OM(bOpT, TAKXXE HEC

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

BBISBJICHO CEPbE3HBIX OCIOKHEHUH: XpOHHYeCKas 00ib, OLIy-
IIEHUE HHOPOJHOIO Teja, peuuauB rpbbkH. Cpemnsas mpo-
JIOJDKTEIBHOCTh TOCIUTANM3aun coctaBuiaa 1,87+0,78 nueit.
Pe3yf[bTaT]>I MNPOBEACHHOT'O MCCIICAOBAaHUA TMO3BOJIAOT CUHUTATh
meroq [lecapia anbTepHATUBOM OPYTHM, IO Cei JeHb IIUPOKO
IIPUMEHSAEMBIM, METOZIaM, KOTOPBI B OyylIieM MOXKET CTaThb 30-
JIOTBIM CTaHAAapTOM I'€PHHUOIIIIACTUKH.
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XUPYPIMUYECKOE JTEYEHHUE BOJIE3HU ITAPKHHCOHA
C JIEBOJIOITA-BBI3BAHHBIMHU JIBUTATEJLHBIMH PACCTPOMICTBAMHU

Koctiok K.P., Jlomaaze B.JI., Bacunbes H.C.

Tocyoapcmeennoe yuepexcoenue « Mncmumym netipoxupypeuu um. akao. A. I1. Pomooanoseay HAMH Ykpaunvl, Kues, Yxpauna

Ha ceropusinanii nens 6onesns [lapkuncona (BIT) siBusiercs
OJHMM U3 CaMbIX PaCIpPOCTPAHCHHBIX HEHpPOJEreHepaTUBHBIX
3aboneBanuii neHTpanbHoi HepBHOH cuctemsl (LIHC). BII or-
HOCHUTCSl K XPOHHYECKHM IIPOTPECCHPYIOIINM 3a00JIeBaHHSIM,
3TUONATOreHe3 KOTOPOro CBA3aH C JereHepalyeil HurpocTpuap-
HBIX HEHPOHOB M HapylIeHNeM (QYHKLMH 0a3albHBIX TaHIVIHCB,
BCJIC/ICTBUE 3HAYUTEIILHOTO CHIKEHHSI KOHIIEHTpaLHK 1ohaMu-
Ha B OKCTPaNUpPaMHHbIX CTPYKTYpax FOJIOBHOI'O MO3Ta.

ConlacHO JaHHBIMH 3MUAEMHUOJIOTHYECKUX HCCIICN0BAHUM,
0,07-1,50% HaceseHUs TUIAHETHI CTPANAIOT STHM 3a00JICBaHU-
em. ITokasaHo, 4TO ¢ BO3pacToM 3a00JIEBAEMOCTb YBEIHYHBA-
ercsa 10 4% [2]. YuuTbiBas HEyKIOHHOE yBEJIHMUYCHHUE IPOAOII-
JKUTEJIBHOCTH JKU3HU HACEJICHUS 3KCIEPThI IPOrHO3UPYIOT, YTO
cryctst 25 net yucno 6onbHbIX BIT Bo3pacTeT BABoe, 4TO TO-
3BOJISIET CYAUTH 00 aKTYaJIbHOCTH HCCIIEJOBaHMM, HalpaBiIeH-
HBIX Ha IIOHMCK ITyTei NpodMIakTUKH U (P HEKTHBHOTO JIeYSHHS
JaHHOTO 3a00seBanus [3].

Knunuueckue nposinenuss BII pasnaenstor Ha MOTOpHBIE U
HeMoTopHble. K IBUraTe/IbHbIM paccTpoiCcTBAM OTHOCAT 3a-
MEJUICHHOCTb JBMXKCHUH (THIIOKMHE3Us), TPEMOp IOKOs, PU-
THJIHOCTh U NOCTYpalIbHYI HeycToiuumBocTh. Cumnroms! BII
Pa3BUBAIOTCS IOCTEIICHHO, B J1e0I0Te 3a00ieBaHMsI BOBIIEKAs
KOHEUHOCTH OJIHOM CTOPOHBI C IOCJIEAYIOIUM paclpocTpaHe-
HUEM CHMIITOMAaTHKHM Ha TYJOBHUILE M IPOTUBOIOIOXKHBIC KO-
HEeYHOCTH. B 3aBHcuMoOcTH OT npeoOiiajaHusi TOrO WM MHOT'O
cUMITOMa B KIMHHMYecKoid kaptuHe BII mpuHsTO BBIIENATH
cienytomue GopMbl 3a00JICBaHUS: IPOXKATEIBHYIO0, aKHHETHYC-
CKYIO0, PUTHHYIO U cMemanHbie ¢popwmsl [11]. TIpornoctnuecku
MeHee OJIaronpusITHBIMHU SIBISIFOTCS aKHHETHYECKHE M aKHHETH-
ko-purunsie Gopmsl bI1, kKoTopbIe XapakTepu3yrOTCst OBICTPBIM
[IPOrpeccUpoBaHUEM 3a00JICBAHUS, PAHHUM Pa3BUTHEM IOCTY-
paJbHON HECTAOMILHOCTH M AEMEHIIMH, YTO IPUBOJUT K 3HAYH-
TEJILHO PaHHEeH MHBAJIMIU3AMU 00JIbHBIX. K HEMOTOPHBIM IIpO-
siByieHnsIM BIT OTHOCST IICHXOAMOIMOHAIBHBIE U KOTHUTHBHEIC
HapyLIEeHUs, BereTaTUBHbIE pacCTPOIicTBa, TaKUe KaK OPTOCTa-
THYeCKasi TUIIOTEH3Us, 3aIl0pbl, HAPYLUICHUs] MOUCHCITYCKaHMUS,
cebopest, CIIFOHOTEUCHUE, O0JIEBBIC CHHAPOMBI [9].

CoBpeMmeHHasl JieyeOHasi TAaKTHKA MpeJroaraeT Ha3HauYeHUe
MaTOreHETHYECKOH Teparnnuu C OJXHOBPEMEHHOW INpodUIIaKTH-
KOH NOOOYHBIX S((PEKTOB, BOZHHKAIONMX IIPH JUINTEIEHOM
NIPUMEHEHUH  CIeHU(PHUYECKUX [POTUBOIAPKUHCOHNYECKUX
IIpernapaTroB, KOTOPbIE PEryIupyroT nodaMHHEprHYecKuid Me-
Taboau3M. DPPEKTHBHOCTD TEPaAINy 3aBHCUT OT HMPaBHIBHO-
CTH BBIOOpA NPOTHBOIIAPKMHCOHUYECKOTO Mperapara ¢ y4eToM
(dopmbl 1 cTaany 3a0oeBaHMs, BO3pacTa, 0011ecCOMaTHIEeCKOro
U IICUXUYECKOro cocTosiHUs OosbHOro. Ha ceronHsmHuii neHb
IIperaparsl JIEBOJIOIBI SIBISIOTCS Hanbosee SpPpeKTHBHBIMY Jie-
KapCTBCHHBIMU CPEACTBAMHU, IMPUMEHSIOUIMMUCS AJIS JICUECHUS
BII [11]. Cpoku HazHa4YeHUs Tepanuy npernaparamMu JICBOAOIbI
3aBUCAT OT TEMIIa [IPOrpecCUpPOBaHMs 3a00IeBaHys, Poja Mpo-
(eccHoHAIBHOI AESTENEHOCTH OOJIBHOTO U €r0 HACTPOSHHOCTH
MIPOIOJDKaTh PaboTy, a TaKkKe ceMelHo-0bIToBOro craryca. Ha-
3Ha4aTh 10(aMUH-COJIepIKaIIHe ITPerapaThl HEOOXOANMO B CIIy-
yae pa3BUTUSA JBUraTC/IbHBIX HAPYILICHUH, KOTOpbIC HE yAAaeTCst
KyIMpOBaTh JPYyTrUMU NPOTHBONAPKUHCOHUYECKUMH CPEICTBA-
mu. OnHako ditdopus OT ycHnexoB Tepanuu dTHMH Hperapara-

© GMN

Mu B 1960-x rr. cMeHusach Oojiee cliepyKaHHBIM OTHOLIEHHEM
K HUM. [IpenapaThl JeBOJONBI HE OCTAHABIMBAIOT MPOIPECCH-
poBanue 3aboieBanus. Ilo ceil neHb oOCysmaeTcst BOIPOC O
TOKCHYHOCTH JIBOZIOIIBI, YCKOPSIOLIEH MpOLecc aronro3a Hu-
IPOCTPHAPHBIX HEHPOHOB.

B GospinHCTBE citydaeB d(QEeKTHBHOCTD JohaMUHEpruye-
CKO¥ 3aMECTHUTEIILHOM TepaIiy yAepKUBaeTcs B Iepruos ot 4 10
6 s1eT. 3aTeM BO3HUKAIOT U IIPOTrPECCUPYIOT T000UHBIE Y()(PEeKThI
TEpariy B BUJIC ABUTATEIILHBIX M HEJIBUTaTEeIbHBIX PACCTPOHCTB
[5]. K nBurarenbHbIM paccTpoiicTBaM OTHOCSITCSI MOTOPHBIE
(ITIOKTyalMu, TUCKUHE3UH U aKMHETUYSCKUI KPU3, K HEJIBUra-
TEJILHBIM — OPTOCTATUYECKasi TUITOTEH3UsI, 3aropbl, Aucdarus,
HapYyIICHUs] MOYCOTAEICHHs], KOTHUTUBHBIE M IICUXOIMOIHO-
HaJlbHBIC paccTpoiicTsa [11].

MortopHble (QIYKTyaluu IpOSBISIOTCS (DEHOMEHAMH «HC-
TomieHne dpdexra OTHOKPATHOH M CYTOYHOU JIO3BD», «BKIIIO-
YEeHUE-BBIKIIIOUCHUE)», «3acTbiBaHHE». [IepBbIM IPU3HAKOM
ucromieHus dpdexra 1036l SABISICTCS YXYIIICHAE COCTOSHUS B
YTPEHHHE Yachl M0CJIe HOYHOTO TepephiBa B IIPHEME JICKapCTB
WM TIPOIyCKa OYepeaHoro npuema npenapara. GeHomeH «uc-
TomeHne d3¢p¢exra 03b» XapaKTepH3yeTCs COKpaIleHHEM
HPOJODKUTENLHOCTH (MEHee 3 4acoB) JIEHCTBUSI OJHOKPATHOU
11036l JieBozonbl. [Ipu 9TOM HapacTaHue CHMIITOMOB apKHHCO-
HHM3Ma 110 Mepe MCTOILECHUS 1035l IPOXOAUT IOoCTeneHHo. Jlpy-
MM Haubosee 4acThbIM IPOSIBICHUEM MOTOPHBIX (MIFOKTYyaluit
SBJISIETCSl (PEHOMEH «HEPaBHOMEPHOCTH (P deKTa OIHOKPATHBIX
OZMHAKOBBIX 103 JICBOJIOMbI», XapaKTEPHU3YIOIIUICSI TEM, 4TO
HepBasi yTPEHHsIS 1032 JICBOJIOIBI B OOJIBIINHCTBE CIIydaeB OKa-
3bIBaeTcs Oosiee 3h(HEKTUBHOM, YeM MOCICAYIOIIUE, 0COOCHHO
BEUYEPHUE J03bl. DTO OOBSICHSIETCS TEM, YTO MOCJIE HOYHOTO Iie-
pepbiBa B IIpHeMe Iperapara IOBBIIIASTCs 1yBCTBUTEIBHOCTD
nodaMuHEpruiecKux perentopon. Kaxaas nocienyromas no3a
MeHee 3((QEeKTHBHA, TaK KaK MpeIblAylIue MPUEMBbl JEeKapCTB
CHIDKAIOT UX YyBCTBUTCIBHOCTh [4]. deHOMEH «BKIIIOUEHHE-
BeikiroueHne» («ON - OFF») mposiBiasercss ObICTPBIM HAcTy-
IUICHUEM M OBICTPBIM IpeKkpalieHueM 3G Qekra OIHOKPaTHOU
JI03bI JIEBOZONBI. Y OOJNBIIMHCTBA OONBHBIX BpEeMs 3IH301a
YXYALICHHs CBSI3aHO C OKOHYAHHMEM JICHCTBHUS O3B! JICBOJOMIBI,
pexe OH BO3HHKAET BHE CBSI3U C IPUEMOM IIperaparoB (Hempe-
CKa3yeMoe «BBIKIIIOYeHHe»). [Ipr 9TOM y HEKOTOpPBIX OOJIBHBIX
OTMEYaeTcsl pa3Hasi BRIPaXKEHHOCTh ()eHOMEHA B TEUEHHE CYTOK.
Oenomen «3acTeiBaHMe» (freezing) xapakrepusyercs BHe3all-
HOH yTpaToi JBUTaTeNbHOI aKTUBHOCTH B TEUEHHE HECKOJIBKUX
CEKYH]] WJI MUHYT. «3aCThIBAHUE)» Yallle HACTYIAeT B IEPUOJ
JIEUCTBUSI OUSPETHON JI03bI JIEBOIOIIBI, €T0 PA3BUTHE CBSI3BIBAIOT
¢ Groka1o0M Jo(haMUHEPIHIECKOH aKTHUBHOCTH.

JlexapcTBeHHBIE JUCKWHE3WH, BBI3BAHHBIC JIEBOJOIOH,
KpaifHe pa3HO0Opa3HbI U IPHU JUINTEIbHOHN JEBOOA-TePATHH
Habmonarores B 70% ciyvaeB. J[UCKMHE3UU U TUCTOHUH MO-
TYT IPOSBIATHCS B BUJE XOPE0OATETO3a B MBIIINAX ILIEYEBO-
TO Iosica, IIen, MUMHYECKOI MycKynaTypsl (opodaruanbHast
JIUCTOHHMS), CHACTHMYECKOH KPHUBOLIEH, TOPCHOHHOW IHUCTO-
HUHM, TIO3HBIX HapylleHWH. B MpImax HoOr yamie BO3HUKAIOT
TOHMYECKasl TUCTOHHUS CTOIIBI WIIM MKPOHOXKHBIX MbIII. J{nc-
KHHE3UU IIPH IPUMEHEHHH JICBOJIOIIBI MOTYT PAa3BHTLCS yKE B
nepBbie rofbl edeHnsi. OOBIYHO MX YacTOTa U BHIPAXKEHHOCTh
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HapacTaroT M0 Mepe UINTEIILHOCTH JICYCHHUS U TOTa OHH CO-
YETAKOTCA C OIMCaHHBIMU BbIIIE MOTOPHBIMHU (bJ'lyKTyaLlI/IﬂMI/I.
J.A. Obeso et al. [8] npeanararoT BbIIENATH CISIYIONIHE Ba-
pUAHTBl JUCKUHE3WH: AUCKUHE3Hs JACHCTBUS, KOIJa XOpEeH-
q)OpMHblﬁ TUIIEPKUHE3 BO3HUKACT IPHU BBINTOJIHCHHUHU KaKUX-
TO OHNPCACIICHHBIX JABUTaTCIIbHBIX AKTOB, HAIIpUMEP IMUCbMA,
XOJJ,])6bI, B TO BpE€Ms KaK BCC OCTaJIbHbIC ﬂeﬁCTBHﬂ BBIIIOJIHS-
10TCst Oe3 runepkuHesa. JJUCKUHEe3UH Meproia «BKIIOUYCHUS
- Ha GoHe AelcTBHs ouepeaHoit 10361, [Ipu 3TOM, eciu auc-
KHHE3UHU COBIAJAeT ¢ MaKCHUMaJbHBIM d()(EKTOM JIEKapCTB,
€e Ha3bIBAIOT «JUCKHHE3HeU MHKa J03bI», eCIH AUCKHHE3Us
HPOCJICKHMBACTCSI HA MPOTSHKEHUM BCETO MepHoja IeiicTBHs
npenapara - <«JIUCKHHE3Usl IepHoAa Je4eOHOro IuIaToy.
)IByX(baSHbIe JUCKUHE3UU IOABJIAKOTCA HEIOCPEACTBECHHO B
caMOM Hayajie MepHoJia «BKIIOUCHHE», T0CIIe Yero HCUe3atoT
¥ BO30OHOBJISIFOTCS B CAMOM KOHIIE NepHoia JIeiCTBHS 03Bl
(penomen DID - dystonia-improvement-dystonia). Taxas
dbopMa TUCKUHE3HH MPOSBISICTCS OaNTUCTHYCCKUMHU, XO-
pel/l(bOpMHbIMH U MCIJICHHBIMHU JUCTOHUYCCKHUMU T'HIICPKH-
HE€3aMU B MbIIIIAX HOT. I[I/ICTOHI/IS[ nepuoaa «BBIKIIFOYECHUE)
XapaKTepU3yeTcsl MaTOJIOrMYecKoil yCTaHOBKOM TyJOBHILA,
[ICH, THIMEPKUHE30M MBIIII JIUIA, OJHAKO MOXKET OBITh H
reHepanu3oBaHHON. J(uckuHe3us 6e3 ABUIaTEIbHOIO YiIyd-
IIEHHE BO3HHUKAET MOCJe MpHeMa JISKapCTB IPU OTCYTCTBHU
KaKoro-mdo MpoTHBONapKUHCOHHYecKoro sddexra. «Jluc-
KHUHE3UA-TITAPKUHCOHU3M» xapaKTepyByeTcst IMOSIBJICHUEM T'H-
HEePKUHE30B B OAHOH 4acTu (OOBIYHO B BepXHEH IOJIOBUHE)
Tejga OAHOBPEMEHHO C Pa3BUTHUEM HPOTHBOIAPKUHCOHHYE-
ckoro 3¢dekra. Bo BTOpoii mosoBHHE Teja OCTAIOTCS CHM-
HTOMBI MapKkuHcoHu3Ma. «Ilapokcu3malnbHas» Helpenckasy-
emas TUCKUHE3UsI MOSIBISIETCS B JI000e BpeMsi, HE3aBHCHMO
OT MPOSIBIICHUS JIE4eOHOTO 3P PEKTa JTCBOMAOIIBI.

JlexapcTBeHHBIE TUCKUHE3UHN BO3HUKAIOT Y 50% GosibHBIX BIT
cIycTs 5 JIeT Mocje Havajia npuema rpernaparos JieBojomnsl. Ha
no3aHuX craauax bI1y O0oabHBIX MOTYT BO3HUKATh JUTUTEIIbHbIE
NEPUOJIbI ICKOMIICHCALMHI - OT HECKOJIbKHUX JIHEH J0 HECKOJb-
KHX HE/ICTb, & TAKXKE aKMHETUICCKUE KPH3BI — TSKEIIBIC SITH30-
JIbl aKMHE3WH, COMPOBOXKAAOIINECS aucdarueii, BereTaTuBHbI-
MH HapyLIEHUsIMU, THIIEpTepMHUEH, ONUTypueH, CIyTaHHOCTbIO
co3Hanws [5,6]. [IppunHamMu JeKOMIIEHCAMI U aKHHETUYECKUX
KpHU30B Ha MO3JHUX CTaAUAX BIT MOTYT SABJIATBCA: HAPYLICHUE
CXEMBbI NpueMa MpPOTUBOIIAPKMHCOHUYECKUX CPEACTB, UX I10JI-
Hast OTMEHA («ICKApCTBEHHBIC KAHHUKYJIBI»); IPUEM MPEIapaToB,
onokupyronmx JJA-perentopsl (HEHpoOIenTHKY, IMHHAPU3HH);
000CTpeHHe COIMYTCTBYIOUIMX COMAaTHUYECKUX 3a00JIeBaHUH, a
TaK)Ke NePEHECEHHBIC CTPECCHI, ONePALIUH, TPABMBL.

C 11eJ1b10 KOPPEKIMU MOTOPHBIX (IIOKTYaLHUi U JIEKapCTBEH-
HBIX JINCKUHE3UW MPUMEHSIOT CPEACTBA, TMOAJEPIKUBAIOIINC
ypOBeHb jgo(aMHHA B HEMOBPEKICHHBIX J0(paMHHEpruye-
CKHMX HEHpOHAX — WHIHOMTOPHI MOHOAMMHOKCHIa3bl THIA B,
karexon-O-MeTuiarpancepaspl, a TAKKE arOHUCTHI T0PaMUHO-
BBIX perenTopoB. Kpome Toro, B pamkax mporpamMMbl KOPpeK-
IIMM MOTOPHBIX (IIOKTyalii HCIONB3YIOT CICAYIOLIHE MpPH-
€MbI: KOPPEKIUIO OHOKPATHON U CYTOYHOU J103bl; KOPPEKIHIO
KPaTHOCTH TIpHEMa JISKAPCTBEHHBIX CPEJICTB B TEYCHHE CYTOK;
KOPPEKIMI0 KOMOWHALIMK TpernaparoB; Ha3HAYECHHE IPOJIOHTH-
POBaHHBIX M OBICTPOPACTBOPUMBIX (GOpM J0haMUHCOAEPKA-
IIUX CPEICTB.

IIporpeccupoBanue 3aboneBaHus, HU3Kas 3PPEKTUBHOCTH
crenu(UUeCKOil MPOTHBONMAPKUHCOHUYICCKOW TEparuu, pa3Bu-
THE TT000YHBIX P PEKTOB OT 3aMECTHTEIBHON Tepariu 000CHO-
BBIBAIOT IOKa3aHUsA K IPOBECACHUIO xnpypmqecxoro JICUCHUS.
Ha ceronusmnuii 1eHb NPUMEHSIOT [Ba BUAA XUPYPrHYECKUX
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BMEIIATENILCTB — JISCTPYKTUBHBIE (a0JISTHBHBIC) U HEHPOCTUMY-
ssiuoHHble [7, 10]. K necTpyKTHBHBIM onepanusM OTHOCSTCS
CTEpPEOTAKCUUYECKasi TaJOMOTOMUS, MAJUIMIOTOMUS, cyOTana-
Motomust. [IpoBOUTH TAlaMOTOMHIO PEKOMEHIOBAHO MalHeH-
TaMm, B KIIMHUYECKON KapTHHE 3a00JIeBaHHsI KOTOPBIX HA MEPBbIi
IJIaH BBICTYNAET TPEMOP M PUTHIHOCTh. MHUIIEHBIO IS Jie-
CTPYKIIMH, KOTOpasi UMeeT BBICOKYIO 3¢ dexruBHOCTb mpu BII ¢
OZIHOCTOPOHHHUM IIPOSIBIICHUEM TPEMOpa SBIISIETCS] BEHTPAJIBbHOES
MPOMEXYTOUYHOE sApo Tanamyca - VIM. ITammgoromus nokasaHa
OOJBHBIM, Yy KOTOPBIX MPeoONIaatoT JEBOIOIA-BbI3BAHHbBIC IHC-
KUHE3UHU. J[eCTpyKTHBHbIE CTEPEOTAKCUYECKUE OIIEPAIIUU aCCOLH-
UPYIOTCS C BBICOKUM YPOBHEM Pa3BUTHsI PEUEBBIX HAPYLICHUH U
HOCTYMNAaTeIbHOI HECTAOWIBHOCTH, a B CITy4ae Pa3BUTHS ONepalii-
OHHBIX HEBPOJIOTHYECKUX OCIIOKHEHHI OHU UMEIOT HEOOPaTUMBIiA
Xapaxrep.

B HacrosIee BpeMsi IPUOPUTETHBIM HAIpaBiICHUEM XHUPYp-
ruueckoro JieueHus bl sBnsieTcst MeToa XpOHMUYECKON JIEKTPO-
CTUMY/ISILMK [TyOMHHBIX CTPYKTYp TOJIOBHOIO MO3ra C HOMO-
b0 UMIUIAHTALMd BHYTPUMO3TOBBIX 2JIEKTPOIOB. Bo Bpems
ANEKTPOCTUMYJISLIMN TTPOUCXOJUT BO3ACHCTBUE HA HEHPOHBI,
KOTOpBIE BBI3BIBAIOT (PYHKIMOHAILHBIE H3MEHEHHS B TOJIOBHOM
mosre. CoBpeMeHHasi 9pa DIyOMHHOW MO3rOBOW CTHMYJISILIUM
(I'MC) 6buta BHeznpeHa B koHIe XX Beka rpymmoi ¢paHiys-
CKHUX CIIELMAIUCTOB B yHUBepcureTe [ peHob1s Bo miase ¢ mpo-
(eccopom A.L. Benabid. C Tex nop Hel{poCTUMYIISIIHS Oy YH-
JIa HIMPOKOE PACIPOCTPAHEHHE B MUPE U CUUTACTCS BELYLIHM
HarnpaBJieHHEeM JiedeHus: Tsokenbix ¢popm BII, pasHbix BumoB
TpeMopa, TOPCUOHHOW AMCTOHHUM M HEKOTOPBIX JAPYIHX 3a-
OoseBaHU HepBHOM cucTeMbl. Heckoabko paHIOMU3UPOBAH-
HBIX HCCIICJIOBAHUIN MOATBEPAMIH BBICOKYIO 3 hekTuBHOCTD
Mertona HeWpoctumynsuuun npu sedenun bII. IToxazano
3HAYUTENIbHOE CTAaTHUCTUYECKH JIOCTOBEPHOE YIydllIEeHUE
JIBUTATEJIbHOW aKTUBHOCTH B MEPUOJ| OTCYTCTBUH JIEHCTBHS
nepopomna-npenapara (nepuox «OFFy»), yBenuuenue mnpo-
JOJDKUTEIBHOCTH IEepHoAa AEeHCTBUS JIeBOJOMNa-IIpernapaTa
(mepuox «ON») mpu OTCYTCTBHM BBI3BAHHBIX JIEBOAOIIOMH
quckuHesud. I'MC 1mo3BoiisieT yMEHBIIUTh 7103y JIE€BOJIONEI,
4TO criocodcTByeT perpeccy auckunesun. 'MC - 6e3omacHas
XUpyprudeckas mpolenypa, KOTOpyr OOJIBIIMHCTBO O00JIb-
HBIX xopouio nepeHocsT. [Ipeumymectsa 'MC B cpaBHEHUH
C JECTPYKTHUBHBIMH OICPAL[USIMH 3aKJIIOYAIOTCS B BO3MOXK-
HOCTH OJHOBPEMEHHOI'O BBEACHUS DIIEKTPOJa B MOAKOPKO-
BBIE CTPYKTYpPbl 00OUX MOJYLIApUil C LEIbI0 IBYCTOPOHHEH
NEKTPOCTUMYIALUH, dPYEKTHBHOCTH HEHPOCTUMYIISLMA
IpY aKHHETHYHHUX (opMax 3aboseBaHMsI, BOSMOXKHOCTH KOP-
PEKIHH JIOKAIN3aLUHU JIEKTPO/a, HEMHBA3UBHOU PEryJsILIH
napaMeTpOB CTUMYJISLUH, YTO MO3BOJISIET MOA00pATh MHIM-
BUAYQJIBHYIO ONTHMAJbHYI0 M KOM(OPTHYIO MJisi GOJBHOTO
IpOrpaMMy CTHMYJISIIMH C MaKCHMAalbHO IOJIOXKHUTEIbHBIM
ahdpexToM 1 MUHHMU3aKel nmobouyHbix ddexros. K Hemo-
CTaTKaM HEHPOCTUMYJISILIMK OTHOCSTCS HAJTHYHE HHOPOIHOTO
TeJla B OpraHu3Me, HEBO3MOXKHOCTh NMPEOBIBAaHHS B YCIOBH-
SIX WHTCHCHBHOTO MAarHMTHOTO IIOJISl, OTPAHUYCHHBIH CPOK
paboThl GaTaper UMIYIBCHOTO TeHeparopa (3aMeHa Oarapen
cryctst 5-7 net paboThl), a Takxke BbIcOKas croumoctb [ MC
CHCTEMBI.

Lenbio uccienoBaHus sIBUWICS aHaIU3 d(P(GEKTUBHOCTH Jie-
CTPYKTHUBHBIX U HEHPOCTUMYJISILIHOHHBIX XUPYPIrHYECKUX BMe-
LIaTeIbCTB MPH JICYEHUH NalueHToB Oose3Hbto [lapkuHcona ¢
JIEBOJIOTIA-BbI3BAHHBIMH JTUCKUHE3USIMUA U MOTOPHBIMH (DITIOKTY-
AlMSIMH.

Marepuaj u Metoabl. B uccienoBanue BKI04eHO 36 60Jib-
HBIX, CTPaJAIOIINX JIEBOAONA-3aBUCUMOii opmoii BII, y koto-
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Tabnuya 1. Knunuueckas xapaxmepucmuxa OOIbHbIX

IMoka3aresn GPi-lesion, n=22 STN-DBS, n=14 Bcero, n=36

Cpennuii Bospact, aet (M+m) 54.7+4.2 60.3+£6.5 58.0£5.3
Cpennsas npoposxurenabHocts bI1, ner (M+m) 11.4£1.5 9.1£2.0 10.2+1.7
Cpenusist 103a JIeBooNa-Tepanuu, Mr/aeus (M+m) 1350.5+325.4 837.5+287.2 10534294
CpenHsist IPORODKUTEIFHOCTE JIEBOAOIA-TepartiH, JeT (M+m) 7.7£2.3 5.8+2.0 6.6+2.2

sfceci};i; zg:ftﬁgfc(ﬁiﬁ;{ocn JIEBOJIONA-BbI3BAHHBIX JIBUTATEIBHBIX 35414 1.840.8 26412

JleBosiona-BeI3BaHHbBIE IUCKUHE3NH, N 22 (100%) 12 (86%) 34 (94%)
MoTopHbIe (QIIOKTyaruu, n 18 (82%) 14 (100%) 32 (89%)

PBIX Pa3BIIINCH JOTOIHUTENBHBIC JBHUTATENbHBIE HapyIICHUSI
BCJIC/ICTBHE ITPHEMA JIEBO/IONA-3aMECTUTETbHOH Tepanuu. Bos-
pact manueHToB Konebacs B mpenenax ot 31 no 73 et u co-
carBuII, B cpegHeM, 56,2+3.2 1. CpenHss IpOAOKUTEIFHOCTD
3aboneBanus coctapmwia 9.8+1.1 . Bce manueHTs IpHHAMATT
JIEBOIOMNA-3aMECTHTENBHYIO  TEPANNIo, IPOOIKUTETBHOCTD
KOTOPO# BapbupoBajia B mpenenax oT 2 10 15 net, B cpemHeM,
6,5+2,2 1. CpenmHsisi nmo3a Tpemapara JEBaJONbl COCTaBHIA
1075+304.1 mr/nens. [ToGounbIe 3P PEKTH 3aMECTUTEITBHON Te-
parnuu B BUAE MOTOPHBIX (NIIOKTYaIlnii U JIEBOJOTA-BBI3BAHHBIX
JVICKHHE3UI OeCITOKOMIN OONBHBIX Ha MPOTsHKeHUH 1-5 jeT, B
cpemneM — 2.18+0.8 et 1o MoMeHTa onepanuu (Tabnuma 1).

Heiiporncuxonormyeckuii crtaryc, TSHKECTh 3a00JIEBaHUs OlIe-
HUBAJUCH CcOrTacHO YHH(UIMpOoBaHHOW mKane Oone3nn [lap-
kuHCcOHa - UPDRS 11, mkane Xen u Spa, mkane oneHKH KOTHA-
TuBHBIX QyHKIUI — MMSE, mkane ouenku nenpeccun beka u
I'amunbroHa, mKane oneHku TpeBoru I'amuiibrona. s oueHKu
KauecTBa JKU3HHU HUCIOJNb30Baics onpocHUK PDQ-39 u mkama
nHeBHOM aktuBHOCTH I1IBaba 1 MHrmanga.

[ManueHTsl pas3aeneHsl HA JBE TPYMIBL HEPBYIO TPYIILY CO-
cTaBwiIH 22 OOJIBHBIX, KOTOPBIM MPOBEICHA CTEPEOTAKCHUECKAs
pazuovactoTHas nmamumnoroMus (rpymma GPi-lesion), Bropyro
rpyniy - 14 GOIBHBIX, KOTOPHIM MPOBE/ICHA NMITTAHTAIHS CH-
CTeMBI ISl ABYXCTOPOHHEH HEHpOCTHMYISINH CyOTamaMmde-
ckux sipep (rpynma STN-DBS). [Tokazaausmu 11 TpOBEACHUS
OTIepanuii ABISIINCH IPOTPECCUPYIOIee TeIeHHe 3a00TeBaHus,
Hea(phekTHBHOCT WM HHU3Kasg S(PPEKTUBHOCTH crenupuie-
CKOIl MEIMKaMEHTO3HOW Tepamnuy, pa3BUTHE MOOOYHBIX 3 heK-
TOB OT JICBOJIOTIA-3aMECTUTEIFHOM TepaIiy, HapacTaHUe COIHU-
AJIbHO-OBITOBOH JIe3aJaNTaINN.

Omepanyy BBHIIOMHAINCH HAa CTEPEOTAKCHUYECKOH CHCTEMe
CRW Radionics (CILA). KoopauHaTel MUIIEHH IECTPYKIUH

pacCUNTHIBAINCH Ha IUIAHUPYIOMUX cTaHmusax FrameLink
(Medtronic), iPlan u Element (Brainlab). IIpoBoamnace me-
CTPYKIMSI JOPCO-BEHTPANBHOI YacTH BHYTPEHHETO CETMEHTa
OJeTHOTO apa PajMoYacTOTHBIM 3JIEKTPOIOM pabodell TIoBepX-
HOCTBIO amerpoM 2.1 MM u mmuaHON 3.0 Mm. OauHHAIIATH
60TBbHBIM OblTa UIMIUTAHTHPOBAHA HEHPOCTHMYITHPYIOIIast CHCTe-
Ma Activa-PC (Medtronic, CIIIA) u Tpem mammeHTam - cucteMa
Vercise (Boston Scientific, CILIA) (puc 1). C memnsio amekTpo-
(hI3HOTOTMYECKOTO KOHTPOJIS IPABHIILHOTO Pa3MEIICHHs BHYTPH-
MO3TOBBIX TEKTPOSIOB Y 6 (42.9%) GOMBHBIX MPOBOAMIICS HHTpA-
OTEPAIIMOHHBII MUKPOJIEKTPOPEKOPAMHT Ha anmnapare NeuroNav
(Alpha Omega, M3panis). [lapameTpsl HEHPOCTUMYIISIUH HACTPaA-
MBAJTICH HA TPETUH JIEHb MOCTIE XUPYPTHIECKOTO BMEIATENbCTBA.

Bcem mammeHTam TNpoOBEAEHO KOHTPONBHOE OOCIIeOBaHUE
CIycTs Tof mociie onepanuu. Karamues nmpociexen ot 1 1o 8.5
JIeT TIOCJIe OTepaluy, B cpeanem, 4.1+1.1 1.

Pe3syabTaTrbl M ux o0cyxaenue. [locie omepauuii npe-
KpallleHHe TPpeMopa W HOPMaJH3alHs MBIIIEYHOTO TOHYCa
OTMEYEHBI Y BceX 36 OONBHBIX. [ MITOKMHE3HUS 3HAYUTEIBHO
perpeccupoBana y 33 (92%) mamuentoB. Y OONBIIMHCTBA
OONBHBIX TOCTE OINEepardy OTMEYCHO yBEIHUEHHE [BHTa-
TETbHOM AaKTHBHOCTH, YIyUIICHHE MOXOAKH, pedn. CIycTs
TO/ TIOCJIE OMeparuu OTMEUCHO YIydIIeHWe ITOKa3aTelei
no mkaire UPDRS II B nepuon «BxiroueHue» Ha 64,5%, B
MEPHOJ «BBIKIIOUEHUE» - Ha 55,2%, mpu 3TOM, y OOJBHBIX,
KOTOPBIM TIPOBEJCHA MMIUIAHTAIUA HEHPOCTHMYIHPYIOMIEeH
cuctembl nokazatenu mkansl UPDRS 11 Opun cymecTBeH-
HO BBIIIE B CPAaBHCHHWM MAINEHTAMH, KOTOPHIM IIPOBEICHA
abmsTuBHas omeparus. [locrme omepamum ymamoch DOCTHYb
CYIIECTBEHHOTO CHIDKCHHS 03Bl JEBOAOIMA-TEPAIINH: TTOCIEe
UMIUTIAaHTAUU HEHPOCTUMYyIUpyomei cucteMsl — Ha 48%,
mocie MaunAoToMun — Ha 35% (Tabnumna 2).

© GMN
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A -cyomanamuuecroe s0po (STN); b - suympennuii ceemenm 6neonoeo wiapa (GPi)
Puc. 1. Paccuumanmuie KOOpOUHAMbL MULUEHU CIMEPEOMAKCUYECKOL Onepayull
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Tabruya 2. Pesynemamol onepayuii

Iloxa3zarenns
I'pynnsl 60J1bHBIX Yayumenue no mkane UPDRS 11 Jlo3a J1eBOIONBI, MI/IeHb
nepuoq “ON” nepuoja “OFF” 110 oTepanuu nocJie onepamnun
GPi-lesion 55% 47% 1350.5 880.4
STN-DBS 74% 63% 837.5 432.6

A
Puc. 2. 4 - nocneonepayuonnas cnupanvnas KT. Buympumoszosvie snekmpoost nomewenst 6 cyomanamuueckue aopa (STN).
b - nocneonepayuonnas MPT. 3ona decmpykyuu meouannozo ceamenma npagoeo oreonoeo wiapa (GPi)

MortopHsble (uokTyanuu B Bujie (pEHOMEHOB «BKIIIOYEHHE-
BBIKJTFOUCHHE» M «BHE3AITHOE BBIKIIIOYEHHE» PErpecCHpOBaIH
y Bcex OONBHBIX MOCIe UMIUIAHTAUH HEWPOCTUMYIUPYIOIIEeH
CHCTEMBI, B TO BPeMsI KaK I10CJIe CTePEOTOKCHUYECKOM MalIna0-
TOMHH OHH perpeccupoBain y 14 u3 18 (77.8%) G0NbHEIX, y KO-
TOPBIX OHM MMEIM MECTO JI0 oreparuu. [locie nammmporoMnu
JICBOJIOTIa-BbI3BaHHbIE JTUCKMHE3UU MpeKpaTwinch y 21 uz 22
(95.5%) 6onbHBIX. JIByXCTOPOHHSISI CTUMYJISIHS CyOTamaMude-
CKHX s7Iep CrIoco0CTBOBAJIA YCTPAHSHHUIO JIEBOIOA-BbI3BAHHBIX
muckunesnit y 11 u3 12 (91.7%) nanueHTos.

Perpecc Tpemopa, pUrHIHOCTH, TUTIOKMHE3NH, @ TAKKEe MOTOP-
HBIX PaCCTPONCTB, CBSI3aHHBIX C JUTHUTEIBHBIM HPHEMOM IPOTHBO-
MapKUHCOHMYECKUX TIPENapaTtoB, IPHBEIN K CYIIECTBEHHOMY
YIYHIICHHIO KauyecTBa JKU3HHM OOJBHBIX, MCHXOIMOIMOHAIBHOM
cepsl, conmanbHO-ObITOBOH JAe3amanTaumu. [locne onepanmu
OTMEYEHO YMEHBIIECHHE BBIPKEHHOCTH TPEBOTH M JICTIPECCHH,
0COOCHHO Y OOJNBHBIX IMOCNIE UMIUIAHTAIIMH HEHPOCTUMYITHPYFO-
1ieii cucteMsl. [Toka3aren KOTHUTHBHBIX (DyHKIIHI MOCTIE orepa-
LMY He M3MEHWINCh HU B OJIHOH rpyrie O6onbHbIX. KoHTpobpHOe
o0cIieioBaHue, MPOBEACHHOE CIyCTS! OAMH IO TIOCNIEe ONepalyy,
0Ka3aJI0, YTO Ka4eCTBO >KU3HU MAlMEHTOB 10 mkajgaMm PDQ-39
BO3POCIIO B 00EHX IPyIIax, MPAaKTHYECKH B OIHAKOBOI CTEIICHH.

IlocneonepannoHHble OCIOXKHEHHS OTMEUEHBl y 3 u3 22
(13.6%) OONBHBIX MOCIE CTEPCOTAKCHUCCKOM MAaJTHIOTOMHU.
VY nByx OOJBHBIX Pa3BUIICS Mape3 KOHTpaslaTepaabHON HIKHEH
KOHEYHOCTH T10 [IEHTPaJIbHOMY THITY, B OTHOM CJIy4ae BO3HHKJIA
nmu3aptpusi. Bo Becex Tpex ciiydasx HEeBpOJIOIMYECKHe Hapylle-
HUSI IMEJTH TPAaH3UTOPHBIH XapaKkTep U perpeccupoBaIN B TeUe-
uue 1-3 mecsues. Y oanoro (7.1%) 60IpHOTO Mocie UMILIaH-
TaIMU HEHPOCTUMYIHPYIOIIEH CHCTEMbI BO3HHKJIA BEIPaXKEHHAsI
JieripeccHsi, KoTopas OblIa paclieHeHa, Kak MoOouHOe JIeHCTBHE
cTUMyISIIUK cyOTamamudeckoro sipa. [locne koppekiuy napa-
METPOB CTHMYJISIIMK 1 HA3HAUCHNUS aHTU/ICTIPECCHBHBIX TIpera-
paToB JETIPECcCHs perpeccupoBaa.

3akumouenne. Bonesus [lapkuHcoHa OTHOCHTCS K Hambosee
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pacrpoCcTpaHEHHBIM HEWpPOJIETeHePaTHBHEIM 3a00JIEBaHMSIM  TO-
JIOBHOTO MO3ra, XapakTepusyeTcs NpOrpaJUueHTHbIM TEUECHHEM.
Hecmotpst Ha MHOTOYHCIICHHBIE KIMHUYECKHE M AKCIIEPUMEH-
TaJIbHBIE MCCIIGIOBAHMS, TI0 Cell JeHb HEe CYIIECTBYET crocoba
M3JIeUECHHST OT JaHHOTo 3aboyieBaHMs. [IpHOPHTETHBIM METOOM
JIUCHHUS SIBIISIETCSI JISKAPCTBEHHAs! Teparysi B KOMOMHAIMK C CO-
[UATBHON peabuuranueii. J[mTensHoe pUMEHEHHE JIeBaI0ma-
3aMECTHTENIBHOI Teparnuy MPUBOIUT K PA3BUTHUIO HEMOTOPHBIX M
MOTOPHBIX TTOOOYHBIX A(P(PEKTOB JIeUeHHs1, KOTOPBIE TIPOSIBIISIFOTCS
MOTOPHBIMHU (TIOKTYaIMSIMU M JIEBOOIIA-BbI3BAHHBIMH JIUCKUHE-
3usiMH. Borpoc 0 XupyprudeckoM BMEIIATeNbCTBE CUUTACTCSI aK-
TYaJIBHBIM B CIIy4YasiX MPOTrPECCHPOBAaHMUs 3a00JICBaHMS, PA3BUTHS
NO00OYHBIX A(PPEKTOB OT CrienH(PHISCKOH MEANKAMEHTO3HOM Tepa-
MY, HAPACTaHHs COLMAIIBHO-OBITOBOI /Ie3aJaTalliy U CHIYKEHHST
KauecTBa )KM3HHU MaI[eHTOB.

B Hacrosimiee BpeMsi HauOosee MIMPOKO PACHPOCTPAHCHEI
HEHPOCTHUMYISIIIMOHHBIE onepanuy. B To jke Bpemsi, absITHB-
HbIE WM JIECTPYKTUBHBIC ONEpAliM HE yTPaTWJIM CBOCH ak-
TYaJbHOCTH, IOCKOJbKY OHHM XapaKTepU3YIOTCSl JOCTAaTOYHO
BBICOKOH 3((EKTHBHOCTBIO, Majloil TpaBMaTHYHOCTHIO, Oe€3-
OIACHOCTBIO M TPOCTOTOH BhIMONHEHHs. K mpenmyiiectBam
AOJIAITUBHBIX ONEpAlNil OTHOCATCS OTCYTCTBHE CYIECTBEHHBIX
(DMHAHCOBBIX 3aTpaT ¥ HEOOXOANMOCTH KOPPEKIHH MapaMeTpOB
cTuMynsauu [1].

B npencraBneHHOi paboTe cTepeoTakcHuecKkasi OAHOCTOPOH-
HsIsI TAJUTHIOTOMUSI TTpoBeieHa 22 O0bHBIM, UMILIAHTAINS HEeil-
POCTUMYJIHMPYIOLIEH CHCTEMBI [UIS IBYXCTOPOHHEH CTUMYJISILIUH
cyOTanaMuueckux siaep - 14 6ombHbIM. B mogasmsronieM 60I1b-
IIMHCTBE ONEPHUPOBAHHBIX OOJBHBIX, HE3ABHCHUMO OT BHJA XH-
PYPrUYECKOro BMEIIATEIbCTBA, OTMEYAIIMCh [IPEKPALeHNue WU
3HAYUTEIIPHOE CHIDKEHHE BBIPOKEHHOCTH TPEMopa, HOpMalu-
3aLUsl MBILIEYHOTO TOHYCA, UCIIPABICHUE OCAHKHU, YBEIMYCHUE
JIBUTaTEJIbHOI aKTMBHOCTH, PErpec MOTOPHBIX (DIIOKTyaluid u
JIeBOJIONA-BEI3BAaHHBIX AUCKHHE3MH. JIydIne pe3ybTaTsl Moiy-
YeHBI TI0CIIe CTUMYJLIIUK cyOTanaMuueckux saep. [locneore-
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PaMOHHBIE OCJIOKHEHUA OTMEUYECHBI Y TPEX 6OJ'll>Hle, KOTOPbIM
HPOBE/ICHA CTEPEOTAKCHYECKAs AT I0TOMHS.

[NonyueHHble pe3yabTaThl AUKTYIOT HEOOXOIXMMOCTD BHEIPCHUS
T epeHIIMPOBAHHOIO TTOIX0[a K XHUPYPrUYECKOMY JICYCHHUIO
BIl, ¢ yuetoM 0ocoOeHHOCTEH KIMHHUYECKOTro TeueHHs 3aboseBa-
HUsl, BO3PACTA MALMEHTa, XapaKTepa COIyTCTBYIOIIHMX 00Lecoma-
TUYECKUX M TICHMXOIMOIMOHAIBHBIX paccTpoicTB. [IpuBieuenue
CIICHHAIMCTOB  PA3JINYHBIX Cl'leLlHaJ'leOCTeﬁ, B YAaCTHOCTHU HE-
BPOJIOTOB, HEUPOIICHXOJIOTOB, HEHPOXUPYPIOB, HEHPODHU3HOIOTOB
HO3BOJUT paspaborars Hanbonee dPheKTUBHYIO U Oe30MacHyI0
XUPYPrUYECKy0 TaKTUKY JUIS KaXJI0ro namuenTa ¢ bII B otnens-
HOCTH, TPeOyIOIIEero XUPYPrudecKoro JeUeHHsL.
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SUMMARY

SURGICAL TREATMENT OF PARKINSON’S DISEASE
WITH LEVODOPA-INDUCED MOVEMENT DISTUR-
BANCES

Kostiuk K., Lomadze V., Vasyliv N.

SI “Institute of Neurosurgery named after acad. A. P. Romodan-
ov of the NAMS of Ukraine”, Kyiv, Ukraine

Aim - to evaluate the efficacy of stereotactic pallidotomy and
bilateral deep brain stimulation (DBS) of subthalamic nuclei

© GMN

(STN) in patients with Parkinson disease with motor fluctua-
tions and levodopa-induced dyskinesias.

36 patients (age range 31-73 years (mean age 56.2+3.2 years)
were enrolled in study. Mean duration of PD was 9.8+1.1years.
All patients used levodopa-drugs, mean levodopa dose was
1075+304.1 mg/day. Mean duration of motor fluctuations and le-
vodopa-induced dyskinesias before surgery was 2,18+0,8 years.
Patients = were divided into 2 groups - 22 patients underwent
stereotactic unilateral pallidotomy and 14 patients underwent bi-
lateral DBS (STN target). Neurological and psychological status
assessed before and after treatment by: UPDRS II, Hoehn and
Yahr scale, Schwab and England scale, MMSE, Beck’s Depres-
sion Inventory, Hamilton Depression Rating Scale, Hamilton
Anxiety Rating Scale and PDQ-39. Surgery performed on CRW
stereotactic system. Postoperative follow-upranged from 1 to
8.5 years (mean 4.1+1.1 years).

Regression of tremor, rigidity, bradykinesia and levodopa-
induced dyskinesia observed in most patients after stereotactic
interventions. The best results were achieved in patients who
underwent DBS. In this group UPDRS II score improved by
74% in ON period and by 63% in OFF period. After pallidotomy
UPDRS 1II score improved by 55% in ON period and by 47% in
OFF period. Levodopa-induced dyskinesia stopped in 21 from
22 (95.5%) patients who had it before surgery after unilateral
pallidotomy and in 11 from 12 (91.7%) patients after DBS.

Surgical complications occurred in 3 (13.6%) case after palli-
dotomy, which induced transient neurological deficit.

Our results demonstrate that both stereotactic interventions —
pallidotomy and DBS are effective and safe methods of treat-
ment of PD with levodopa-induced dyskinesias and motor
fluctuations. Both surgeries improve overall motor function,
increased patient’s mobility and improve quality of life.

Keywords: Parkinson’s disease, levodopa-therapy, motor
fluctuations, dyskinesias, stereotactic interventions, neurostimu-
lation.

PE3IOME

XUPYPI'HYECKOE JIEHEHUE BOJIE3HU ITAPKUWH-
COHA C JIEBOJAOIIA-BBI3BAHHBIMU JIBUT'ATEJIb-
HBIMHU PACCTPOMCTBAMU

Koctiok K.P., Jlomanze B.JI., BacunseB H.C.

Tocyoapcmeennoe yuepedxcoenue « Mncmumym neupoxupypeuu
um. axao. A. I1. Pomooanosa» HAMH Ykpaunwsi, Kues, Ykpauna

Ienbto uccnenoBanus sBUICS aHamu3 3(G(HEKTUBHOCTH Je-
CTPYKTUBHBIX U HEHPOCTUMYJISLIMOHHBIX XUPYPIrHUECKUX BME-
IIATEJILCTB TPU JICUCHUH NMaueHToB Oonesnbto [lapkuHcona c
JIEBOAOIIA-BbI3BAHHBIMU JUCKUHE3USAMU U MOTOPHBIMU (bJ'l}OKTy—
alUIMU

B uccnenosanue BxirodeHo 36 nanueHToB. Bospact namuen-
TOB BapbUpyeT B npenenax ot 31 no 73 ner, cpenHuii Bo3pacr -
56,2+3,2 rona. CpeaHsist TpOIOKUTEIBHOCTD O0se3Hu [lapkuH-
cona (bIT) cocraBuna 9.8+1.1 roxa. Bce naiueHTsl NpUHUMAIH
JICBOZIONA-TIPENApaThl, CPEIHsS 1032 JICBOIOMBI COCTABIISIIA
1075+304.1 wmr/menb. CpenmHsisi TPOAOKUTEIBHOCTh MOTOP-
HBIX (UIIOKTYallUH U JICBOJOIA-HHIYyIUPOBAHHBIX AUCKHHE3HH
no onepauuu cocraBwia 2,18+0,8 ner. [lanueHTsl pas3neneHsl
Ha 2 rpynnbl: 22 nauyeHTa NPoLUIH CTePEOTaKCHUECKYI0 OJJHO-
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CTOPOHHIOI NAJUTMIOTOMHUIO, 14 MaIUeHTOB - IBYCTOPOHHIOK
DBS (uens STN). HeBposioruueckuit U ncMxonoruyeckui cra-
TYC OLEHUBAJH 10 U rocie jedenus: mkaga UPDRS 11, Hoehn u
Yahr, mkana Schwab and England, MMSE, Unnekc aenpeccun
bBeka, mikana OLEHKH Jenpeccud [aMuIbTOHA, IIKaja OLEHKH
6ecniokoiictBa Hamilton u PDQ-39. Xupyprus BbllogHEeHa Ha
crepeorakcuyeckoit cucreMe CRW. Ilocneonepaunonnoe Ha-
OJrofieHre BapbHUpyeT B mpezenax ot 1 1o 8,5 yiet, B cpeaHeM,
4,1+1,1 rona.

Perpecc Tpemopa, CKOBaHHOCTH, OpaJIKUHE3WH U JIEBOIOIA-
MH/IyIIMPOBAaHHOM JAUCKUHE3WH HalIronascsi y OONBIIMHCTBA T1a-
ILIMEHTOB IOCIIe CTEPEOTAaKCHYECKHX BMeIIaTeabeTB. Hammydrme
Ppe3yJIbTaThl JOCTUIHYTHI y HALMEHTOB, nepeHeciinx DBS. B stoit
rpynne nokasarens UPDRS II yiy4mmscst va 74% B nepuog ON u
Ha 63% B nepuon OFF. [Tocne naymmaoromun nokazarens UPDRS
II ymyammmest Ha 55% B nepuone ON u Ha 47% B nepuog OFF.
JleBonona-uHyMpoBaHHbIE AUCKUHE3UU NpeKpariiach y 21 u3
22 (95,5%) nanmeHToB, NOCIIE OHOCTOPOHHEW MAJUIMJI0TOMHH, U
y 11 n3 12 (91,7%) naumenTos nocie DBS.

Xupypruueckue ocinoxkuenus npousouuiu B 3 (13,6%) ciy-
qasax II0CJIC MaJNIMAOTOMHH, YTO BBI3BAJIO KpaTKOBpCMeHHbIﬁ
HEBPOJIOTHYECKHN IEPUIIHT.

[lonmy4eHHble pe3ysnbTaThl MOKa3bIBAIOT, YTO CTECPEOTaKCHYe-
CKHE BMeEIIATEJIbCTBA — KaK MaJLIMa0TOMus, Tak 1 DBS sis-
10TCst 3P HEKTHBHBIMU ¥ 0€30MaCHBIME METOAaMuU JicueHus: BIT
C JIEBO/Z10I1a BbI3BAHHBIMH IUCKHUHE3UAMU U MOTOPHBIMH (1).]'1}0[(—
Tyauusima. OOe ornepanuy yaydlialoT OOLIyI0 ABHUTATENIbHYIO
(YHKLHIO, MOBBILIAIOT MOOWJIBHOCTh ITAllMEHTA M YJIy4IIaroT
Ka4eCTBO JKHM3HHU.
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PEABMJINTAIIUSA IMTOCJIE KOMILUIEKCHOTI'O JIEUEHUSA PAKA IIEHKW MATKH

Hnpucosa JI.J.,CosonoBa A.I., Capuenko A.A., Makaunapus A./Jl., UHykanosa E.M., Anunos B.U., Kanananze /I.J1.

I@edepanvroe 2ocyoapemeennoe agmonommuoe 0opazoeamenvroe yupexcoenue «Ilepsviii MOCKOBCKULL 20CYOapCmMEeHH bl
meouyunckuil yuusepcumem um. U.M. Ceuenosay, Mockea, *[ocyoapcmeennoe bro0xcemmnoe yuepexcoenue 30pasooxpaneHus
«Onxonocuueckuil KiuHuyeckull oucnauncep Nel, denapmamenma sopagooxpanenus e. Mockevly, Poccus

Cornacao nanasiM GLOBOCAN 2012, 3a6oneBaeMocTh pa-
koM meiiku Matku (PLLIM) Bo Bcem mupe coctasiser 528 000 ciry-
4aeB, a CMepTHOCTb — 266 000 ciayyaeB umm 7,5% Bcex cMeprei,
CBSI3aHHBIX C OHKOJIOTHYECKUMH 3a00/IE€BaHUAMU CPEIH JKEHIIUH.
B Poccun 3aboneBaemocts PILIM — 15342 na 100000 sxeHCKOTO
Hacesnenus. PIIIM 3aHumaeT ueTBepToe MeCTO 110 pacipoCTpaHeH-
HOCTH OHKOJIOTMUECKHX 3a00/I€BaHUI CPENH JKEHIIMH U CeIbMOe
MECTO 10 3a00JIeBaeMOCTH B 11e7IoM [ 1].

TepaneBTuueckuil MOAXOJ K JKCHUIMHAM OOJBHBIM PaKOM
OTIpEe/IeNAETCSl MHANBUIYAIbHO U 3aBUCUT OT CTaAuH 3a00JeBa-
HUSL, ITyOMHBI MHBA3UU, HATTUYMIO U BBIPAXKEHHOCTH COIMYTCTBY-
IOILEN COMaTHYeCKOM MaTonoruu. B HacTosiee BpeMs UMeeTCst
TEHJIEHIUs K MPOBEAECHHUIO OpraHocOeperaroniell Tepanuu, oj-
HaKo B OOJBIIMHCTBE CITydaeB OOJNBHBIM IOKa3aHa PacIIMPEH-
Hasl SKCTUPIALIS MAaTKU C KypCcOM a/IbIOBAaHTHOMH JTy4eBOI U XH-
MHOTepanuy. PaguKkaabHOCTD U TSKECTh IPOBOIMMOTO JIEYEHHS
MIPUBOJIUT K Pa3BUTHIO PAA OCIOXKHEHNH, KOTOpbIE B JalbHEH-
1IeM BO MHOTOM OIIPEeNIIOT IPOrHo3 U KauecTBo xu3Hu (KOK)
nanueHTok o6osbHbIx PIIIM [2].

Kpome ocnoxHeHui, CBI3aHHBIX C caMoil omepauuei (Kpo-
BOTEYCHHs, TUMQopest, 00IeBON CHHIPOM, cliaedHas 00JIE3Hb)
yAaleHue SIMYHUKOB MPUBOAUT K Pa3BUTHIO MHJYIHMPOBAHHOM
MEHOTIAy3bl BO BCEX CIy4dasX, a TMM(OJUCCEKIIUS B KOMIIIEKCE
¢ XMMMOJIy4YeBOil Tepanueil BbI3bIBACT Pa3sBUTHE JnM(arHyie-
CKOTO OTeKa HIKHEH koHeuHocTH noutu B 40% cimygaes [3,4].
ITpu 5TOM, €ciu UHAYLMPOBAHHAS MEHOIAy3a MaHU(ECTHPYET
APKO, TO B OOJIBIIMHCTBE CITydaeB JUM@eremMa IpoTeKaeT B Cyo-
kinHI4Yeckoit Gpopme, cumkas KK, oqnako Oyayuu He anarto-
CTHUPOBAHHOM U HE CKOPPEKTHPOBAHHOM [4].

IMoutn y 75% OGOMBHBIX B MOCIEONEPAI[MOHHOM MEPHOJIE
Pa3BHUBAIOTCSl KOTHUTHBHBIE HApyIIEHMs, CBA3aHHBIE KaK C
TOPMOHA/ILHBIMU H3MEHEHUSMH B CBS3M C WHJIYIHPOBAHHOM
MEHOIAy30H, TaK U C IPOBOJUMON XUMHOTEPAIIMEH, UTO MOIY-
ym10 Ha3BaHue «XemMoMosr». [Ipu 3TOM H3MeHEeHUs! HOCAT Kak
(yHKIMOHATIBHBIH, TaK U CTPYKTYPHBIN XapakTep, KIMHHYECKN
MIPOSIBIISISICH B CHIDKEHMU KOHIIEHTPALUH, TaMSTH, 3aMeIjIeH-
HOM MblnuieHuu [5,6]. Ilo maHHBIM psiga MccieIoBaHUM, KOT-
HUTUBHBIE HAPYLIEHHUs] OYEHb TAKENO BOCIIPUHHMAIOTCS JKEH-
IMHAMH CyOBEKTHBHO, OTpaHHYMBas padoToCcnocoOHOCTH [6],
OTMEYAeTCs] MEPMAHEHTHOE YyBCTBO YCTAJIOCTH, XapaKTEpHOE
JUISL BCEX OHKOJIOTHYECKHX 3a00/1€BaHMUM, pa3BUTHE TPEBOKHBIX
paccrpoiicTB u genpeccus [7].

B otnenpHyto npobnemy cieayeT BbIACIUTh HAPYIIEHUS TO-
JIOBOM *KM3HHU Y >keHIIMH OonpHbIX PIIIM B mocneonepanuon-
HOM nepuozie. OnepaTiBHOE BMEMIATENLCTBO U TOPMOHANIBHbIE
HapyleHus: Ha (oHe OBAPMOIKTOMHUM HPHBOIAT K Pa3BUTHIO
(YyHKIMOHATBHBIX PACCTPOUCTB MOUETIONOBOM CHCTEMBI, TAKUX
KaK CyXOCTbh U aTpodus CIU3UCTOH BIarajauiia, 4to MPUBOAUT
k aucnapeynud. IIpu 3Tom, Kak mokasany HelaBHUE HCCIIe10Ba-
HUs1, GOIBITMHCTBO MALIUEHTOK HE BCET/Ia YETKO MOHUMAIOT MPH-
YHMHBI JUCTIAPEYHUU U HE 3HAIOT O Croco0ax ee KOppeKIuu. Y
MHOTHX EHIIUH CHUKAETCsl TMOUJI0, Pa3BUBAIOTCS TPEBOXKHBIE
paccrpoiictBa Ha (QOHE HApYIICHUS CaAMOMICHTH(HUKAIINH, KO-
TOpbIE YCYTYOIAI0TCs Tpo0ieMaMy B OTHOIIIEHHHU C TIAPTHEPOM,
4TO, B CBOIO 0Yepe/ib, (POPMHUPYET MOPOUHBIA KpyT [9].
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B Hacrosiimee Bpems MokaszaHo, 4TO 3a00JIeBaHUS CEPAEUHO-
COCYJIUCTON CHUCTEMBI SIBJISIIOTCSI OCHOBHOW NPUYMHOW CMEpPTH
NaUeHToK ¢ paHHuMu cragusmu PHIM. V 310#l kateropuu
GONTBbHBIX OTMEYAETCsl MOBBIIIEHHBIH PHCK Pa3BUTUSI TPOMOO-
THYECKUX OCIIO)KHEHHH, 4YTO CBSI3aHO C IPOKOATYJISTHTHBIM
JEWCTBUEM OITyXOJHU, CHIPKEHHEM YPOBHS 3CTPOT€HOB U XUMU-
OJIy4eBOM Tepanueil. 3HaYUMBIM SIBISIETCS, YTO ATU 3(H(PEKTHI
MOTYT HaKJIaJbIBAThCSl Ha yXKe HMEIOIIUeCcs MaToIOrnuecKue
COCTOSIHMSI, HamlpHMep, BBICOKMI mHAeKkce maccsl Tena (MMT),
4TO HEOOXOIMMO YUHTHIBATh MPH KaTeropu3aluu OONbHBIX Ha
IPYIIBI PUCKa TPOMOOTHUECKUX OCIOKHEHHH. MIMeroTesa naH-
HBIE B T10JIb3Y TOTO, YTO TPOMOO3 INTyOOKHX BEH ABISAETCS OAHHM
13 paHHUX cuMIToMOB perausa PIIM [9,10].

[lepeuncnennsle HapyleHUs 3HaYMTENBHO cHIDKaoT KOK,
MPHUBOJAT K Pa3BUTHIO ICUX0IMOIMOHATIBHBIX PACCTPOMCTB, Ha-
PYILICHHIO COLMAIN3aLuK 1 padotocriocobnoctu. Ilonoxurens-
HBII MOMEHT 3aKJIF0YaeTCsl B TOM, UTO TOJABIAIOIIEe OOIbIINH-
CTBO OCIIO’KHEHHH MOXXHO IOJHOCTBIO HITH MOYTH MONHOCTBIO
CKOPPEKTUPOBATh IMOCPEACTBOM MPOrpaMM peabHIUTaIMH.
KamHeM nmpeTKHOBEHUS SIBISIETCS HEOOXOIMMOCTh OTPeeIeH s
MPETUKTOPOB PA3BUTHsI TOTO MM MHOTO COCTOSTHMSI, KaTeTOpH-
3a1Msl MAIMeHTOK MO TPYINaM PUCKa M CBOEBPEMEHHOE HAuasIo
PEeadbUINTAIMOHHBIX MEPOTIPUSTHIA.

Lenpro uccneoBaHus ABIAETCSA BHEAPEHNUE B MPAKTUKY KOM-
TUIEKCHOTO MOJX0/1a K peabHINTALUY KEHIITUH OOJTBbHBIX PAKOM
IIEHKN MaTKM, BKJIIOYAIOIIEro INCHXOTeparuio, (apmaxorepa-
nuIo0, GpU3MYecKue ynpaxKHeHUs, AMarHOCTUYECKUE MEpPONpPHUs-
THUSI M OILIEHKY €r0 BO3AelCTBHS Ha KauyeCTBO XKHM3HH U paboTo-
CIIOCOOHOCTb.

Marepuai u MeToabl. B nccienoBanne BKIIOYEHBI 95 KeH-
muH B Bo3pacte oT 30 1o 45 ner (cpenuuii Bo3pact 35+2 ner).
Kputepusmu BkiIIoueHHs OBUTH HAJIMYUE OIMyXOJIH Ha CTaJuU
Ib-1Ib (TIbNOMO — T2bNOMO) 1 nepeHeceHHOe paanuKalb-
HOE€ XUPYPrUYecKoe JIeYeHHE, BKIIIOUAIOIIee OBAPHIKTOMHIO C
aJBIOBAaHTHON XMMHOIY4€eBOH Tepanueld. Kpurepusmu uckio-
4yeHus: OblTH pacrpocTpaHenHsle craguu PIIM, xponuueckas
GoNe3Hb T0YEK, XPOHHMYECKas CepJedHas HeIO0CTaTOYHOCTb,
HelipoiereHepaTuBHbIE 3a001€BaHUs, BBISBICHHBIE 10 MOCTa-
HOBKHM nuarHosa PIIM, a Taxxke XMMHOTEparneBTHUECKOE Jie-
YeHHe, MPOBEACHHOE MEHEE 4eM 3a 5 JIeT /10 HACTOSIIIEro Mc-
CJIJIOBaHUSI MPU HAJMYMU OHKOJIOTHYECKOro 3a0o0ieBaHus B
aHamue3e. [aneHTkn OB PaHAOMHU3UPOBAHBI TOCPEACTBOM
MPOrPaMMHOTO OOECIeYeH s Ha JIB€ I'PYMIbI: KOHTPOIBHYIO U
TpyMITy KOMIUIEKCHOI peaOuIuTaImu.

W3 95 narueHToK, B MccieaoBaHre ObUIM BKIFOYeHBI 93. OnHa
MAIMEHTKa UCKIIFOYEHA B CBSA3M C MEPECMOTPOM CTaauu 3abore-
BAaHMS BO BPEMsI ONEPaTHBHOTO BMEIIATENLCTBA, @ JAPYyTasl B CBSI3U
nocranoBkoii tuarnosa XbII cragun C3a. [locne pangoMusanuu
9KCMEPUMEHTABHYIO TPYTIITY COCTABHIIH 46 SKEHIIMH, a KOHTPOIb-
Hyt0 47. CpetHuii HHCKC Macchl Tena coctaBmit 27,7 Kr/m? B 9Kc-
MEPUMEHTAIIBHOM Tpyririe u 27,2 Kr/M? - B KOHTPOJIBHOM.

Hccnenopanue npoBomuiocs ¢ pespanst 2015 . o mapr 2017 & Ha
6a3e ['ocynapcTBEHHOTO OIO/PKETHOTO YUEPEKASHUS 3APABOOX-
panenust «OHKomornyeckuil kuandecknii qucnancep Nel Jle-
MapTaMeHTa 3/[paBOOXpaHeHus I. MOCKBBI».
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IpenonepanuonHoe o0cCIeIOBaHUE BKIIIOYANIO H3MEPEHHE
CTENEHH OTEeKa HM)KHEH KOHEYHOCTH U COCTOSHUS BEHO3HOH
u numdarndeckoir cucreM. OObeM KOHEYHOCTH OLICHHBAJICS
oCpeaACTBOM M3MepHTeﬂbH0i’I JICHTBI B TPEX MO3ULUAX: CEpE-
nuHa Oenpa, cepeluHa TOJICHU M cepequHa CTonbl. ba3oBblit
YPOBEHBb MOJBIKHOCTH (OPMHUPOBAIICS IyTEM OIpeeICHHs
o0beMa MacCHBHBIX JIBIKCHUH B Ta300€IpEHHOM, KOJCHHOM M
rOJIGHOCTOITHOM CycTaBax. JlaHHbIe 110 00erM HOraM CpaBHHBA-
JINCh MEX]Ty COOOH JIsl BBISIBJIICHUST acuMMmeTpuu. [lanmenTkam
HpeUIarajoch 3aoJIHUTh Pa3paboTaHHbIN aBTOPAMH ONPOCHUK
Cy6’beKTI/IBHOFO OLIYUIEHUS OTCYHOCTHU HIDKHER KOHCYHOCTH,
BKJIFOYAIOLIUH CIIEYIOLINE BOIPOCHI:

- UyBctByete siu Bl Tsxecth nin 60ib B Horax? Eciu aa, To
B Kaxoe BpeMs AHA. ([l nonyueHus KoIMueCTBEHHON XapaKTe-
PUCTHKY 00JIN UCIIOJIB30BAIACh BU3yalIbHAsl AaHAJIOTOBAs IKAaJa.
Ot 3HaueHus «0» - orcyrcrBUe 60y 10 3HaueHus «100» - ca-
Masi CUJIbHas 60.]'[]), KOTOPYIO Bbl MOXKETE IIPEACTABUTL, OT 3HA-
yeHust «0» - OTCyTCTBHE TsKECTH 10 3HaueHus «100» - camoe
CHJIBHOE OIIYIICHHE TSDKECTH, KOTOPOE MOXKHO MPEICTABHUTh)

- U3menmiics nu Baru pasmep o0ysu? Eciu 1a, TO Ha CKOJIBKO
U 3a KaKOlf epuoj BpeMeHH.

- Octatorcst 1 y Bac ciezbl 0T pe3sHHKH HOCKOB B 00J1acTH
JIOJIBIKEK?

- Ourymaere a1 Bbl oHeMeHue Wiy Ipyrue HapyLeHus 4yB-
CTBUTEJIBLHOCTH B HOrax?

- I‘IyBCTByeTe i Bel OrpaHUYCHUE TTOABMKHOCTU B HOrax,
BO3HUKIIIEE 3a [T0CIIeHee BpeMs?

Ha ocHoBaHHM TOJTy4eHHBIX JAHHBIX (OPMHUpPOBAJICS 0a30BBIil
(IpeonepaloHHbIN) YPOBEHb OT€Ka HI)KHUX KOHEYHOCTEH.

ba30Bblii ypoBeHb KOTHUTHBHBIX PACCTPONCTB OLIEHUBAJICS C O~
MOLIBIO CIISAYIOMMX KA. [IIst Iomy4eHus: CyObeKTHBHOMN OLICH-
KU y4acTHUIIaM HccienoBanus npemioxe onpocHuk FACT-Cog
(TpeTbsl Bepcust), BKIIOUAIOLINI TaKue XapaKTepUCTUKH, KaK BOC-
MPUATHE KOIHUTUBHBIX Hapy]_[_leHl/Ii;I, BJIIMSIHUC KOTHUTHMBHBIX Ha-
pywenuii Ha KOK, MHeHMe okpysxarouux. bonee Bbicokue O6aisl,
CBHJICTEIILCTBYIOT O JIYYIIEM COCTOSHUM KOTHUTHBHBIX (DYHKIIUH.
Jlnst Gonee AeTambHOTO ONPEACIICHUsI CKOPOCTH MBIIIIJICHHSL, ITaMsi-
TH W KOHLCHTPAlUWKW BHUMaHUS HCII0JIb30BaIach MOHpeaﬂbCKaﬂ
IIIKaJIa OLICHKHM KOTHUTHBHBIX (yHKIui i Moka-Tect. Beex ma-
[IUEHTOK HH(POPMUPOBATIA O BO3MOKHOCTH Pa3BUTHSI JICTKUX KOT-
HHUTHUBHBIX HapyLUeHl/lﬁ B IIEPHUOI a}l’b}oBaHTHOﬁ XUMHOTEPpAITNA 1
00y4asi MeTo/IaM KOPPEKLIMH NaMSITH € TIOMOLIBIO €KEIHEBHUKOB,
OpraHaif3epoB ¥ CrielaIbHbIX MOOMIIBHBIX MPHIIoKeHHH. [IpoBo-
JUWIINCH TICUXOJIOTMYECKUEC TPECHUHI'M, HAIIPABJICHHBIC HA YIIy4llc-
HHUE KOHLCHTpAl, BHUMAaHUA U ITaMATH.

ba30Bblii ypOBEHb TPEBOXKHOCTH M ACHPECCUU OLICHUBAJICS
HOCPEACTBOM | OCHUTANBHON IIKAJIbl TPEBOXKHBIX PACCTPOICTB
(HADS).

Puck TpoMOOTHUECKHMX OCIOKHEHHH pPacCUMTBIBAIICS C HC-
HOJIb30BAHUEM KPUTEPUEB, pa3padOTaHHBIX B XOJE IPOCIIEK-
TuBHOro ucciaegosanuss COMPAS-CAT 2017 rona, BKJIIO4aro-
KX CJIEAYIOLIe MyHKTHI [12]:

OHKO-aCCOLMUPOBAHHbBIE (PAKTOPBI PUCKA:

- IMArHo3 paka ObLT IIOCTABJICH MEHee 6 MecsitieB Hazaj (4 Oaia)

- YCTaHOBKA LICHTPAILHOTO BEHO3HOTo Karerepa (3 Oasuia)

- pacmpoCTpaHeHHbIC CTaIuK paka (2 6amwia).

Ipenpacnonaratomue GpakTops:

- (haKTOpPBI PHCKA CEPIICIHO-COCYIMCTBIX 3a00reBaHuii (5 OaUIoB)

- 3a IocJeHee BpeMsl ciIydail TOCIUTAIN3aluy ¢ OCTpOil ma-
Tosiorueit (5 GaioB)

- BMIM30/1bI BEHO3HOH TpomOosMOoanu B aHamue3e (1 Gam).
KosnuectBo 6ajuioB uist Kax10ro pakropa pucka COOTBETCTBY-
10T npeiokeHHbIM B uccienoBannn COMPASS-CAT.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Bbuomapkepsr:

- ypoBeHb TpoMbonuToB >350 x 109/1 (2).

Ha ocHoBaHum nomy4eHHbIX 0asuTOB MAIMEHTKN OBLIH pa3ze-
JICHBI HA ABC prﬂﬂbl TpOM6OTH'—leCKI/IX OCHOmHeHMﬁ: BBICOKOT'O
(>7 6annoB) U HU3KOTO pUCKa. Ipymra BBICOKOIO puUcKa MOIy-
yaja sHOKcamapuH B 103¢ 1 En/kr momkoxHO B TeueHue 12 me-
CsILIeB, @ TPYIIa HU3KOIO pHCKa - B TEUYCHHE 3 MECSIEB Mocie
ornepauuy. BceM ydacTHHIIAM HCCIIETOBAHUS KaXble YETBIPE
Mecsa nposoamnock Y3 mmyOokux BEH HMKHHUX KOHEYHO-
CTEeH M COCYIOB MAJIOTO Ta3a, a Kakable 12 MecsleB, ¢ Lebio
CKpUHHUHTa TpoM0o3a sierounsix aprepuii — KT rpyaHoii kietku.

KK onenuBasnocek nocpeacrsom mkainsl EORTC QLQ-C30.

J11st KOHTPOJISL COCTOSIHUSL 310POBbsi OBUTH OIPE/ICNICHBI Clie-
Iyromue 6uoMerpudeckue nokasarenu: UMT, ypoBeHb nitoko-
3bI HATOILIAK, YPOBEHb IIMKUPOBAHHOTO TeMOIIOOMHA, apTepH-
anbHoe naBieHue (A/l), ypoBeHb XoecTepHHa.

IMocne cOopa gaHHBIX 0 6a30BBIX MOKA3ATENAX MEPBO rPyII-
e MpPOBEICH KOMIUIEKC PeaOWIINTALMOHHBIX MEpOINpPUITHI,
BKJIFOYAIOIIUI ATaIbl MPEAONEPalMOHHON M TOCTONEpauOH-
HOI peaOuIUTauy.

Ha srame mnpemomnepalimoHHON peabUINTAIUN MAI[HCHTKH
HPOIIIH TICUXOTEPANeBTHYECKYIO KOHCYJIBTAIUIO, BKIIOYAO-
Y0 T.H. «KPUTUYECKYI0 WHTEPBEHIIMIO», HANPABICHHYIO Ha
CHI)KEHHE TPEBOXKHOCTH, (OPMHPOBAHHE IO3UTHBHOIO Ha-
CTposi, ”HGOPMUPOBaHHE 00 €€ BO3MOXKHOCTSIX, HCXO/aX Jieue-
HUS U nepcrnekrtuBax. Kpome MHAMBUAYaIbHON KOHCY/IBTALUY,
Inporpamma HCHXOpeaGI/lHI/ITaLIl/II/I BKJIrO4aJia prr[l'[OBbIe 3aHA-
THs, HA KOTOPbIX OHKOI'MHEKOJIOI'MYE€CKUE 6OJ'll>Hl)le, Haxoas1Ch
Ha pasHbIX CTaAudAX JICYCHHSA, MOIVIM NOACIHUTHCA OIBITOM U
NEPEIKUBAHUAMU, l'lOJ'Iy‘-ll/lTb nozmep)xky. )IOHOJ'IHI/ITC.]'[])HO npo-
BOJIMJTUCH KOHCYJIBTALUH CO CIICIUAIMCTOM 10 TOBOY M3MEHE-
HHH, 3aTParuBaIOIINX MOJIOBYIO chepy, METO0B NPODHIAKTHKH
U KOPPEKIIMH, [0 BOIIPOCAM COXpPaHEHHUS! (ePTHILHOCTH U BO3-
MOXKHOCTH MMETh JIeTel 10CiIe ONeparyy.

Jlnst onTUManbHON KOPPEKLUH JIMM(EIeMbl, KOTOpas MOXKET
Pa3BUTHCS B MOCTONEPALMOHHOM IMEPHOJE, MAaleHTOK 00y4a-
JIM TEXHUKE caMOMaccaka, yIpaKHEHUsIM Ha MMOBBILICHHUE O/
BIDKHOCTH B HIJKHEH KOHEYHOCTH. [lanmeHTkaM pexomeHJo-
BaJIM U3MEHEHHE HEThl U 00pa3a jKU3HU, KOTOPHIC BKIIIOYAIIH:
COKpAILICHUE JKHPOB, COJIHM U OBICTPBIX YIJICBOZOB B PalMOHE;
MOBBIIICHNE MOTPEOICHUS OBOIICH U PPYKTOB; OTKA3 OT BpEI-
HBIX MpHBbIUeK; cHkeHue MIMT; BeneHue akTHBHOTO oOpasa
JKHM3HHU.

B mocreonepanioHHOM MEpHOJie JKSHIIMHAM, BOLISAIINM B
IKCIIEPUMEHTAIIBHYIO TPYIIITY, TPOBOIAMIICS KOMIUIEKC MOCTOIIe-
palMOHHON peaduInTaIUH.

Ha OCHOBAaHMH HWKXCIIPUBEACHHBIX KPUTCPUEB BbISABJICHDI
IPYIIIBl BBICOKOTO M HH3KOTO PUCKA Pa3BUTHS JUMQeEIeMbl
HIKHUX KoHewyHocteit: UMT >25 kr/m?; yhaneHue napaaop-
TaJIBHBIX JTUM(ATHYECKUX y3JI0B; (HopMHUpOBaHUE JUM(OLEe
HOCJIe OTIepallny; albIOBAHTHAS JIyueBasl Teparusi.

JKeHImHaM TpyHIBI BBICOKOTO PUCKA Ha3HAYCHBI MAacCax
U IIaCCUBHBIC ABHXXCHHS B HH)I(HCﬁ KOHCYHOCTHU, HAYMHAas C
HEepPBOl HEJeNIU MOoCie ONepalnnuu ¢ KOHTPOJIEM 00beMa HUXK-
He#l KOHEYHOCTH JIBaXK/Ibl B HEJIGJIIO TIOCPEICTBOM €€ M3Mepe-
Hust. [lanmentam rpynmel 6e3 GpakTopoB pucka MPOBOAUICS
TOJIBKO MacCaXk ¢ KOHTPOJeM 00beMa HIKHMX KOHEYHOCTEH
pa3 B Hezeso. Bece ydacTHMIIBI HE3aBUCUMO OT TPYIIIBI pU-
CKa MPOLUIN 00y4YeHHE TUTHEHE KOXKU HIKHUX KOHEYHOCTEH.
Crycrst IBe HeJIeNH IOCie ONepaliy BCe MAlMeHTKH DKC-
nepumeHTaanOﬁ prﬂﬂbl BBIIMMOJIHAJIIN KOMIIJICKC aKTHBHBIX
YHOPaKHEHUH, BKIIOYAOMUN I'MMHACTUYECKHUE YIPAKHEHUS
u a’pobuky. Kommieke Bkitoyan B cedst 00yueHHe NpaBUilb-
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HOMY JABIXaHUIO XUBOTOM, PsJI yl'lpa)KHeHl/ll\ﬁ Ha IOBBIIICHHEC
JAuarna3oHa aKTUBHBIX ﬂBM)I(eHMﬁ, BBITIOJIHABIIMXCS B I10JI0-
JKEHUM JIe)Ka C HOTaMM B BO3JyXe, U KOMIUIEKC PaCTSIKKH.
VYhpakHeHHs BBINOJIHSIUCH JBAXIbl B Heneno. B cimydae
pa3BUTHS OTEKa AOIOJHHUTENIBHO MCIONb30BaICS OaHAaX,
COCTOSAIINI W3 DJIaCTHYHBIX OWHTOB. KOHTpOJH pasMepoB
HI)KHUX KOHEYHOCTEH IPpOBOAUJIICA ](a)K)IbII\/JI MECHALl B TCUCHUC
IIEPBOTO IO/la U KakJble 3 Mecsla 0 KOHIa UCCIIEOBAHUS B
o0eux rpymnmax.

Kpome ynpaskHeHHH, HaPaBJICHHBIX HA MPO(PUIAKTUKY OTEKa
HWKHEH KOHEUHOCTH, HAYMHAs CO 2-3 HEEIH MOCie OepaliH,
MalMEHTKHU JBaKIbl B HEJEIIO MTOCEIIaI OACCEHH U BBIMOJIHSI-
JIM KOMITJICKC CHJIOBBIX yl'lpa)KHeHl/Iﬁ C INOCTCIICHHBIM BO3pacTa-
HUEM Harpys3Ku. O):LI/IH pa3 B MECAL NPOBOAUIIUCE I'PYIIIIOBBIC
scradeThl Ha BEJIOCHIIEax B JETHEE BPEMs M Ha JIbDKAX B 3UM-
Hee. DTH TPEHUPOBKM HANpaBJIeHbl Ha KOPPEKLHUIO ICHXOIMO-
[IMOHAJIBHOM Cepbl, yCTANIOCTH U ClabOCTH, Ha MOBBILICHHE
BBIHOCJIUBOCTH M MPO(UIIAKTUKY CEPICYHO-COCYANUCTBIX 3a00-
JIeBaHUI.

B skcnepuMeHTanIbHOM rpymniie NPoAoJKaIoch INCUXOTEpa-
MEBTHUYECKOE JICUCHUE, KOTOPOE HOCHJIO WHAWBUIYAJIbHBIH U
IPYNIOBOH XapakTep. B OCHOBHOM NPUMEHSUINCH NPHHIUIIBI
KOTHUTHBHO-OMXeBHOpaIbHOI Tepamuu. OCHOBHBIMH HalpaB-
JICHUSIMH BO3ﬂeﬁCTBHﬂ 651.]'[]/1 TPEBOXHBIE W ACTIPECCUBHBIC
paccTpoiicTBa, HapyILIEHUs CEKCYalbHOIO XapakTepa, ¢ 00s3a-
TCJIbHBIM KOHCYJIbTUPOBAHUEM I10 ITOBOAY METOAOB KOPPEKINN
JMCIIaPEYHHUU ¥ TUTHEHBI T0JI0BOM cdephl (HCHOIB30BaHUE YB-
JIQKHAIOIUX KPEeMOB, JIyOpUKaHTa), a TaKKe BOCCTAHOBIICHUE
" YKPEIUICHUE COLIUAJIBHBIX CBSI3EN. Kpome TOI'0 OHU IOJIy4daJIu
PACTUTECJIBHBIC CEAATUBHBIC IIpErapaTbl HAa OCHOBE BaJICpUAaHbI
U IIyCTBIPHUKA.

KonTpons KH npoBoauics kaxaplii Mecs1 ¢ UCIOIb30BaHU-
€M YKa3aHHBbIX BbIIIE TECTOB. Ecnu Yy HallUEHTKU BBISABIAIOCH
CHMXKCHUC KOITHUTHUBHBIX (byHKLIPIfI, TO B KOMIIJICKC IICUXOTEpPa-
MEBTUYCCKOI'O KOHCYJIBTUPOBAHUS BKIIIOYAJIUCH YIIPAXXKHCHUSA U
TPEHUHI'M, HAIIPABJICHHBIC HaA YJIIYYIICHHUE IaMATH, KOHIECHTpa-
[IUU ¥ CIIOCOOHOCTH CIIPABIISATBCS CO CIOKHBIMU 3aJ[a4aMu, UC-
HI0JIb3yeMbI€ B Tepanuu 00j1e3H1 AsbLreiimepa, Ha3Ha4dacs HO-
OTPOIHBIH Npenapar «HEYJISNTWI»B CyOTepaneBTHYECKON 103¢e
(125 mr/cyr).

Craructryeckast 00paboTKa JaHHBIX IPOBOJMIACEH C HCHOJIb-
3oBanueM SPSS Statistics v.22.

PesyabTrarel M ux o6cyxnenue. IlpenomnepanuonHas
OIICHKa I0Ka3ayia OTCYTCTBHE JTMM(PATHYECKOTO OTeKa HHXK-
HUX KOHEYHOCTEH y BCeX ydacTHHUI uccieqoBaHus. Bcem
OOJIHBIM BBINIOJIHEHO yhasieHue JIY manoro Tasa, mpu 3TOM
B KOHTPOJIBHOH Ipymnme y 22 MalueHTOK yAalieHbl Iapaaop-
tanpHble JIY, B skcnepumeHTanbHol - y 19. OcHOBBIBasCh
Ha MPEACTABJICHHBIX BBIIIC KPUTCPUAX, ONIPEACICHBI I'PYIIIbI
BBICOKOTO U HH3KOTO pHcKa. B rpymnmne xomiekcHoOi peabu-
JUTALMU BBICOKHH PHUCK pa3BUTHUS TMM(GATHYECKOTO OTeKa
umenu 26, B KOHTPOJIbHOM - 23 xeHuuHbl. CrycTs 4 Mecsna
y 5 (10,6%) nanueHTOK KOHTPOJIbHOU I'PYMNIIbI pa3BUIICA OTEK
HIDKHEH KOHEYHOCTH BTOPOM CTENEeHH, MPU ITOM O CyOBek-
THBHOM OIIYIIICHUH TSHKECTH B HOTax coobumu 13 (27,65%).
B skcnepumentanbHoit rpymnme Tonbko 7 (14,8%) xeHIIuH
HUMECIIN Cy6’bCKTI/IBHbIe )KaJ'lOGbI Ha TAXCECTh B HOT'ax. Cl'[yCTﬂ
2 rozia OT MOMEHTAa OIlepaTHUBHOIO BMELIaTeIbCTBA y 9 manu-
€HTOK KOHTpOJbHOI rpymnsl (19,1%) pa3suics numbarnde-
CKHH OTEK, IPH 3TOM y 2 U3 HUX HAOJIIOAAINCh HEeOOpaTHMBbIe
uzmenenus (3 craaus). B rpynme peaGuiuTauuu TOIBKO Y
onHoW manueHtku (2,1%) pas3Buiics auMdaTHYECKUil OTeK
HepBOﬁ CTCIICHW HAa MOMCHT OKOHYAHHsA HUCCIICAOBAaHHUA, OJ-
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HAKO BBIICHWIIOCH, YTO OHA He cOo0II0/1aa PEKOMEH/10BaHHbIH
PEXKUM. Paznnums MEXAY ABYMs IpylnmnaMu CTaTUCTUYECCKHU
noctoBepHs! (p<0,05) u mpencrasieHs! Ha puc. 1.
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Puc. 1. Jlons nayuenmox (%), y komopulx pazeuics aumgpamu-
YecKull OmeK HUdCHell KOHeYHOCMU Ha MOMEHM OKOHYAHUSL UC-
cnedosanus

Ha MoMeHT npeonepaoHHOM OLEHKH KOTHUTHBHBIX (DyHK-
M cpenHuit 0ann nmo Moka-TecTy B IKCIEPUMEHTaIbHON
rpynme cocraBuin 28,26 (26-30; CI: = 27,78-28,73), uto coot-
BeTcTBYeT HopMme. [Ipu sTom 3 maumentku HabGpanu MeHee 26
6au1oB (25, 25, 24), 4TO COOTBETCTBYET YMEPEHHBIM KOTHUTHB-
ubiM HapymenusiM (KH). B koHTponbHOM rpymiie cpeaHee 3Ha-
yenne Moka-tecra cocrasuiio 28,19 (22-30; CI: = 27,7-28,7).
B nannoif rpynme 3HaueHHs HUKe 26 y IBYX KeHIIMH(24, 22).
Cpennue 3Hauenus FACT-Cog cocraBuiu 117,06 (54 — 142; CI:
=110,72- 123,40) u 117,72 (60-141; CL: = 111,15 — 123,18). Ilo
OKOHYAaHUU UCCIIeIOBaHMs ObUIM OTMEUCHBI 3HaUCHUs1 MoKa-Te-
cta 26,85 (19 — 30, CI: = 26,0 — 27,64) u 24,02 (17 - 30; CL: =
22,5 — 25,54) nns sKCIEepUMEHTAIbHOW U KOHTPOJIBHOM IpyI
COOTBETCTBEHHO. TakuM 00pa3oM, BBIPAKEHHOCTb OOBEKTHB-
HbIX cumntomoB KH B koHTponbHOU Tpymme Obuia 10CTOBEp-
Ho BelIe (p<0,05). 3nauenus no mkaie FACT-Cog Ha MOMEHT
OKOHYaHUs uccienoBanus coctasuin 113,87 (60 — 142; CI: =
107,51 — 120,22) u 105,23 (55 — 134; CI: = 98,24 — 112,23).
Cy0bextuBHbIe cumnToMbl KH Taroke ObUIH 1OCTOBEPHO BBIIIE
B KOHTpOJIbHOM rpymre (p<0,05).

YpoBeHb TPEBOXKHOCTU B IPENONEPAIIMOHHBIA MEPHOA CO-
craBuia B cpennem 10,48 (2 — 19; CL: = 9,36 — 11,59) u 10,45
(2 —20; CI: = 9,31 — 11,59) nns skcHepUMEHTAIbHON U KOH-
TPOJIBHOH TPYIIl COOTBETCTBEHHO, YTO MO3BOJISET CYIUTh O Ha-
JINYUH CYOKJTMHUYCCKON M KIMHUYECKOH (OPM TPEBOKHOCTH.
K KoHI1ly uccnenoBaHus NONMy4YeHbI 3HAYCHUS AJIS1 SKCIICPUMEH-
TajbHON rpynmnsl — 7,022 (1 — 19; CI: = 5,91 — 8,13) u xoH-
TposibHOM — 11,02 (4 —22; CI: = 9,83 — 12,22). YpoBeHb TPEBOX-
HBIX PacCTPOMCTB B 3KCHEPUMEHTAJILHOH IpyIIe JO0CTOBEPHO
HIKe, 4eM B KoHTponbHOH (p<0,05). Kpome Toro, ormeuaercs
CTaTUCTUYECKU JOCTOBEPHOE CHI)KEHHE YPOBHS TPEBOKHOCTH
B 3KcIepuMeHTanbHOH rpymme (p<0,05), npu 3ToM TosNbKO 7
(15,21%) manueHToK UMenu 3Ha4eHUsI COOTBETCTBYIOIIUE KIIU-
HUYECKH BBIPAXKEHHBIM TPEBOXKHBIM paccTpoiicTBaM, TOrAa Kak
B KOHTPOJIBHOH IpyIllie KJIMHUYECKU BBIPAKECHHbIE PacCTPOi-
CTBA PUCYTCTBOBAIN Y 32 (68%) manueHToK. 3HaYeHUs yPOBH:
TPEBOXKHBIX PACCTPOMCTB NPEICTABICHBI Ha PUC. 2.

[Tony4eHs! cneayroue cpefHIE yPOBHHU MPEAONEPALUOHHOM
nenpeccuu 1o mkane HADS i KOHTPOIbHON U KCIIEpUMEH-
TajbHOM rpym: 9,69 (2—-17; CI: = 8,53 —10,86) 1 9,26 (3 — 15;
CI: = 8,3 — 10,22), coorBeTcTBeHHO. [lonydyeHHbIe pe3yabTaThl
CBH/CTEIILCTBYIOT O CYOKJIMHHYECKOM YPOBHE [ENPECCHH Y
OOJIBIIMHCTBA YYaCTHUI] UCcciieoBaHKs. Ha MOMEHT okOHYaHUs
UcclieIoBaHusl ObLIM MOJIyYeHBI crieaytonme 3Hadenus 12,43 (5
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—21; CL: = 11,23 - 13,64) u 7,69 (1 -14; CI: = 6,77 — 8,62) nus
KOHTPOJIBHOM M AKCIIEPUMEHTAJILHON Py COOTBETCTBEHHO. B
3KCH6pHMeHTaJ’leOﬁ rpynie 3Ha4YUTEIbHO BBILIC YPOBEHb J€-
npeccuu (p<0,05), npu 3TOM OTMEYaeTCsl JOCTOBEPHOE CHIKE-
HHE B CPaBHEHHHU C 0a30BBIM YPOBHEM, TOTIA KaK B KOHTPOIIb-
HOH rpynne HaOII0aeTcsl HOCTOBEPHOE YBEIMYEHHUE YPOBHS
nenpeccun (p<0,05). lanHbIe IpeacTaBIeHb! Ha puc. 3.

20,00

»x 15,00

X paceTp

10,00

5,00

007

T T
KoHTponsHas rpynna SKCnepUMEHTansHanA rpynna

Puc. 2. Vposenv mpesodicnvix paccmpoiicme na momenm
oKOHuanus ucciedosanus no wkane HADS

25,007

20,00

15,00

10,00

YpoBeHbL Aenpeccun

5,00 ==

T T
KoHTponkHas rpynna 3KCnepuMeHTansHas rpynna

Puc. 3. VYposenv Ooenpeccuu na momenm oxonuanusi uccie-
006anusi 8 KOHMPOILHOU U IKCNEPUMEHMANbHOU ZPYNNAx no
onpocnuxy HADS

CoracHO TPHUBEICHHBIM BBIIIE KPUTEPUSIM, CHOPMUPOBAHBI
IPYIIIBI BBICOKOTO X HU3KOTO PUCKA TPOMOOTHYECKHUX OCIIOXKHE-
HUH B KOHTPOJIBHOW M SKCIIEpUMEHTaNIbHON Irpynnax.B skcre-
pumenTanbsHOil rpynne 10 (21,7%) nanueHToK UMenu BbICOKUN
pHCK, TOrZa Kak B KOHTpoJbHOH 16 (34%). Ha MomeHT OkoH-
YyaHus uccienoBaHus Tpom003 nrybokux BeH (TI'B) BbisiBieH
y 21 (44,7%) KeHIUHbI KOHTPOIbHOU rpynmsl Uy 7 (15,22%)
- SKCIepUMEHTaIbHON. TakuM 00pa3oM, OTHOCUTENBHBINA PHCK
pasButus TI'B B xoHTpOnbHOM rpynme cocrasuser 2.9362 (CI
= 1.3833 - 6.2324). Kpome TOro, y OZHOW HNallMCHTKU U3 KOH-
TPOJILHOW TPYMITBI OBLT 3MU30] TPOMOOIMOOINY JIETOYHOI ap-
tepuu (TOJIA).

3HayeHuss OTIENbHBIX MoKa3areiei onpocHuka EORTC
QLQ-C30 npencraieHsl B TadIuIle.
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Tabnuya. /[annvie no KOHMPONLHOU U IKCHEPUMEHMATLHOT
epynnam coenacro onpocuuxy EORTC QLO-C30

KonTposabhas I'pynna
rpynna peaduianranuu

GHS/QI I'nobanbHsIit 71,5 75,4
CTaTyC 37J0POBbsI
%

PF2 ®usuueckoe 63.2 88,1
(YHKIIHOHHPOBaHUE
%

RF2 Ponesoe 75,6 87,5
(YHKIMOHHPOBaHUE
sk

EF DmounonansHoe 75.4 88,9
(YHKIMOHMPOBaHHE
*

CF KoruutusHoe 79.07 89,22
(YHKIMOHMPOBaHKE
%

SF CounansHoe 543 71,26
(YHKIMOHHPOBaHUE
*FA Ycranoctb 50,21 69,6
NV Tomnora 1 pBora 40,4 44,2
PA Bors 42,54 43,1
*DY Opxplmka 60,32 72,8
*SL Becconnuia 75,5 81,0
%

AP CHuxeHne 49,14 56,5
anrneTnTa
CO 3anop 89.9 388
DI duapes 87,31 90,1
%

FI ®unancosele 50,3 70,44
TPYIHOCTH

* - pasnuyusi 00CmogepHbvl

Takum 00pa3oM, B IKCIICPHMEHTAIILHOW TPYIIe MOKa3areib
KOK 6bUT 10CTOBEPHO BBIIIIE, & YPOBEHb YCTAIOCTH M COIUAIU-
3aLUY - HUXKE.

Ha moomneparmonsom stamne tpynoyctpoeHsl 37 (78%) xeH-
IIUH KOHTPONIBHOH U 35 (76%) - SKCIEepPUMEHTAJIBbHON TPyIIIL.
B Teuenue mepBoro Mecsia mnocie onepauu 45 (95,7%) ma-
IUCHTKaM KOHTPOJIbHON u 43 (93,47%) skcnepuMeHTaIbHOM
rpynrnsl ycraHoBieHa | creneHs HeTpymocrnocoOHOCTH. J[Bym
[AllUEHTKaM KOHTPOJIBbHOM M TPEeM JKCIIEPUMECHTAIbHON ycTa-
HoBieHa Il crenenp HeTpymocmocoOHOCTH. BeeM manmeHTKam
ycraHosieHa Il rpynna uHBanuaHoCTH CpokoM Ha 5 jet. CirycTst
TpH Mecslia OT Havyasia JeueHust ObUTH TPynoycTpocHs! 12 (26%)
HalMEeHTOK KOHTPOIBHOI rpymnmsl u 14 (29,7%) - sxcriepuMen-
TaspHOM. Ha MOMEHT OKOHYaHMSI peabWIIMTAlMU Ha IIpeXkHee
pabouee MECTO MM MEPeLUTH Ha APYroe MecTo paboThl B CBSI3H
¢ npoheCCHOHATBHBIMU BPEAHOCTSIMH 7 MAlMEHTOK KOHTPOIIb-
HO¥t rpymsl 1 21 skcriepuMeHTansHoi. Takum 06pa3om, B KOH-
TPOJIHOM IpyImIie TpyaoycTpoeHsl 36,2% >KEHILUH, a B IpyIie
peabuInTauy 1oKa3aresb 3aHATOCTH MOYTH JIOCTHT J00Iepa-
LMOHHOTO ypOBHsI U coctaBui 76,0%. Pasnuuus B nokasaresne
Bo3Bpata k padore (BKP) mexmy nBymst rpynnamMu sBISIIOTCS
nocroBepHbiMu (p<0,05).

[TonydeHHble pe3ysbTaThl CBUIACTEIbCTBYIOT, YTO HCIIOIb30-
BaHME IPEJICTABICHHOIO KOMIUIEKCA MO3BOJIIET CYLIECTBEHHO
noBsicuTh KK, a Takike cocoGCTByeT BO3BPAILCHHUIO TAIHEH-
TOK K paboTe U YBEIMYCHHUIO UX pabOTOCIIOCOOHOCTH.

CortacHo nccienoBaHuIo KoiutektuBa Dunberger G, a Taxke
Biglia N u coaBr., mumdarnueckuii 0TeK HIKHEH KOHEYHOCTH
3HaunTeabHO cHIKaeT KK sxenmpuH, Oompabix PIIM [12,13],
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B pe3ysbTaTe 4ero pa3BUBAETCsS KOCMETHUECKHH Ae(eKT, Hapy-
HICHUEC NMOABUXKHOCTU U IMOBBIIACTCA PUCK PA3BUTUA KOXKHBIX
uHpexuid. Pe3ynpraTsl HEKOTOPBIX HCCIEIOBAHUM, B YaCT-
HOCTH KojutekTuBa Brown JC, mokaszanu, uto ¢usmueckas
AKTUBHOCTb CHMIXKACT PUCK BO3HUKHOBCHHS OTE€KAa HUXHHUX
KoHeuHocTel, a coracHo Fukushima T. u coaBT., UCIOIb-
30BaHME KOMIIPECCHOHHBIX OaHIaxeill BMecTe ¢ QU3NICCKU-
MU YIPaXHCHUSAMH 3HAYUTECIBHO YMCHBIIAET OTCK B Cliy4dae
ero Bo3HUKHOBeHus [14,15]. OcHOBBIBasICh Ha ATUX JaHHBIX,
B KOMIUIEKC peadMIMTAalud HaMH BHEIPEHBbI (QHU3UUECKHE
yIPaXHEHHUs] U MacCax Uil NPOQHUIAKTHKH JTUM(pEaeMBbl, a
B cllyuyae MOsIBICHUS OTeKa - OaHaaxx. PopMupoBaHue rpym
pUCKa OCHOBAaHO Ha JAHHBIX NPOCIEKTUBHOIO HCCIIEI0Ba-
Hust kostekTuBa Kuroda K. [16]. Kak BugHO M3 pe3yiabTaToB
NPOBEICHHON paboThI, T000HAsT TAKTHKA MO3BOJISIET CYIIe-
CTBECHHO CHU3HUTbH YaCTOTY pa3BUTUA OTECKa HIDKHEN KOHEY-
HoctH. CHM)KEHHE CTEIEHU OTeKa IMPUBOAUT K IHOBBIILICHUIO
KK manueHTok M yCTpaHEHHIO AOMOJIHUTENBHOTO (akTopa,
BJIMSIOIIETO Ha PabOTOCMOCOOHOCTh, KaK 3a CUCT OOJICBBIX
OIYLICHUH U AUCKOM(OPTa, TaK U Ha IPSMYIO 3a CUET Oorpa-
HUYCHUS ITOABUKHOCTH.

Coracuo nanubiM Sekse RJ u coaBr., cpenu mpodnx OHKO-
rHHeKoornyeckux 3aboneBannii umeHHo PIIIM B HauGonbiueii
CTETEHH NOBBILIAET PUCK Pa3BUTUA ycTalocTH [7]. s koppek-
MU JAHHOT'O OCJIOKHCHUA HCIT0JIb30BaH KOMIIJICKC d)MSI/IlleCKl/IX
yIpaXHEHUH, KaK CUIIOBBIX, TaK U a9POOHBIX, B YaCTHOCTH ILIa-
BaHUE U JbDKU. [Ipy (U3MYecKUX HArpy3kax yiaydllaeTcs: pa-
6oTa cepeuHO-COCYIUCTOH CUCTEMBI, ITOBBILIACTCS CaTypaLHs
KPOBH KHUCIJIOPOJIOM W HOPMAJIM3YETCsl MCUXOIMOLIMOHAIBLHBIN
(GoH 3a cueT BhIPaOOTKU SHAOTEHHBIX OMHaToOB. Kpome Toro,
queTa U pU3MYecKre Harpy3Ku CriocoOCTBYIOT CHIJKCHHIO Beca
U cTabHIM3aliy ropMOHaIbHOTO (oHa. BBeneHue scradeTHbIX
COPEBHOBAHMH B KOMIUIEKC peaduiuTanuu 000CHOBAHO TOJIO-
JKUTCJIbHBIMH PE3YJIbTaTaMH HCII0JIb30BaHUA HO}106HOFO THIIQ
Harpy30K y MalMeHTOK [0CJIe ONepaTHBHOIO JICUSHHUS paKa Mo-
nounoii sxene3sl (PMIK). CortacHo manubsiM Alexandr V. u co-
aBT. [17], cTpeMiieHHE TOCTHKEHHUS 1IETH BO BpeMs (pU3NICCKUX
Harpy3oK IO3BOJIAET UBMCHUTb OTHOIICHUE K 00JIE3HH U nepe-
BECTH €r0 B KOHCTPYKTHBHOE PYCJIO.

[MonoxuTenbHbI APQHEKT MCHXOTePareBTHIECKOro BO3ICH-
CTBHSI 332 CYET HOpPMAJM3ALUH IICUXOIMOLMOHANBHOH cdepsl
HalMEeHTKN 3aKJII0YaeTCsl B CTA0MIN3alnH paOOThl CUCTEMBI TH-
HOTaHaMyC—FI/Il'lO(bPI3—HaJll'lO'~IC'—[HI/lKl/I U CHUIXCHUU YPOBHS KOP-
TH30J1a, YTO MIOATBEPXKICHO psiioM uccienosanuii [ 18]. [Tokasa-
HO, YTO BBICOKHI YPOBEHb KOPTH30JIa aCCOLMUPOBAH C PHCKOM
peuuIBa OHKOJIOTHYECKUX 3a00/IeBaHHH, a TAKIKE C Pa3BUTHEM
HepMaHEHTHOU cyabocTu M ycranoctu [19]. Meponpusrtus,
HanpasieHHble Ha cHibkeHne WMT, cOamancupoBaHHas aue-
Ta, MCHXOOMOLMOHANbHAS CTa0MIM3AlMs 32 CUST CHUKCHUS
YPOBHSI KOPTU30JIa CIIOCOOCTBYIOT HOPMAITU3ALUH COACPIKAHHS
IJIFOKO3bI B KPOBU U ITOBBILICHUIO UMMYHUTETA, YTO SABJISACTCA
npoUIAKTHKON Pa3BUTHS CEPJCUHO-COCYANCTHIX 3a00IeBaHMUIA
u peunausos PIIM [20].

[lo nanHbIM paznuuHbIX aBTOpoB [21], Koppekuus KH npu
PIIIM 3uauntensHo nossiaet KX u paborocnocodHocTs. 1o
nanubiM Smith HR u coasro. [22], nenpeccuBHbIe paccTpoii-
CTBa M TPEBOXKHOCThH accollMupoBaHbl ¢ pa3zsutueM KH y ma-
[IUEHTOB C OHKOJIOTHYECKUMH 3a00JIeBaHUSIMU, KOTOpBIE, KaK
nokasain komwiektuB Hermelink K. [23], B ocHOBHOM, CBsi3aHBI
co crpeccoM. Takum 00pa3oMm, MPOPHIAKTHKA U KOPPEKIHS
IICUX03MOLIMOHANIBHBIX paccTpoiicTB npu PIIM nocpenctsom
IICUXOTEPallMi YMEHbIIAIOT BbIpakeHHOCTs KH, uTo, B cBOXO
o4epesib, CHIKACT YPOBEHb TPEBOKHOCTH.

© GMN

[Toka3zaHo, 4TO Kak B paHHEM, TaK U IO3JHEM IOcieonepa-
MOHHOM TIepUOAE NalMeHTKH, OonbHbIe PIIIM, mmeroT BbI-
COKMI pHCK TPOMOOTHYECKMX OCJIOXKHEeHHH, Bkirouas TOJIA
[24]. Ipemioxennsie komiektuBoM COMPAS-CAT kputepuu
HO3BOJIMITH C(HOPMHUPOBATH IPYIIIBI PUCKA K OO0CHOBAHHO IPO-
BECTH MPO(MIAKTHYECKYIO aHTUKOATYJSIHTHYIO Tepanuio. Bel-
00p HM3KOMOJIEKYJSIPHBIX TCIapUHOB, MX HO3UPOBKA M CPOK
npremMa 000CHOBAaHBI Pe3ylbTaTaMH HECKOJBKUX MPOCIEKTHUB-
HBIX PaHIOMHU3UPOBAHHBIX HccnenoBaHuil [25,26]. Pesynbrarsl
IPOBEACHHOI0 HaMH HCCIICAOBAHUS IO3BOJISIOT CHU3UTH PHUCK
Pa3BUTHSI TPOMOOTHUECKHUX OCIOKHEHHH.

3akrouenue. Pa3paboTaHHbI HAMYM KOMIUIEKC peaOHIuTaIy-
OHHBIX MEPOINPUSATHH, BKJIIOUAIOIINH KOPPEKIMIO COMATHYECKUX
1 NICUXO3MOLMOHAIBHBIX HapyILEeHUH, o3BossieT noBbicuTs KOK
HAILUEHTOK, YJIYYIINUTb JOJITOCPOYHBII POTHO3 U BBKUBACMOCTD
Y CIIOCOOCTBYET MOBBIILIEHHUIO UX TPYAOCHOCOOHOCTH.
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SUMMARY

CERVICAL CANCER REHABILITATION: A PROSPEC-
TIVE STUDY

Idrisova L., Solopova A., Savchenko A., Makacarya A., Chu-
kanova E., Alipov V., Kapanadze D.

Federal State Autonomous Educational Institution of Higher
Education .M. Sechenov First Moscow State Medical Univer-
sity; Oncological Clinical Health center Nel of Moscow Depart-
ment of Health, Russia

Aim - to evaluate the rehabilitation program impact on the
quality of life of oncogynecological patients and to introduce
this approach in clinical practice.

The study included93 reproductive-aged women, who under-
went the cervical cancer treatment. Patients were divided into
two groups: the experimental group, which received rehabilita-
tion, and the control group. The thrombotic complications risk,
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lymphatic system condition, cognitive functions and anxiety
level were assessed in all patients using special questionnaires,
physical examination, and laboratory assessment.

The lower limbs lymphedema was observed in 19.1% of cases in
the control group and in 2.1% in the experimental group (p <0.05).
According to the Moka test data, cognitive impairment level at the
end of the study was 24.02 (17-30, CI: = 22.5-25.54) in the control
group and 26.85 (19-30, CI: = 26.0 - 27.64) in the experimental
group (p <0.05). The cognitive impairment subjective signs were
significantly higher in the control group (p <0.05) as well. The anxi-
ety level at the end of the study was 7.022 (1-19, CI: = 5.91-8.13)
in the experimental group and 11.02 (4-22, CI: = 9.83-12.22) in
the control group (p <0.05). At the end of the study, the follow-
ing depression levels were obtained: 12.43 (5 - 21; CI: = 11.23 -
13.64) and 7.69 (1 -14; CI: = 6.77 - 8.62) in the control and the
experimental group respectively (p <0.05). At the end of the study,
deep vein thrombosis was observed in 21 patients in the control group
(44.7%) and 7 patients in the experimental group (15.22%) (p <0.05).
One patient from the control group had PATE. According to EORTC
QLQ-C30, the quality of life and socialization level was significantly
higher in the experimental group, while fatigue level was lower. At the
end of the study, 36.2% and 76.0% of patients in the control and the
experimental group respectively were employed.

The rehabilitation program improves the emotional and cog-
nitive functioning, induced menopause associated somatic dis-
orders, quality of life, and work capacity.

Keywords: rehabilitation; cervical cancer; lymphedema; cog-
nitive impairment; psychotherapy; the quality of life.

PE3IOME

PEABUJINTAIIUSA ITOCJIE KOMIIVIEKCHOI'O JIEYE-
HUSA PAKA IIEMKHA MATKA

HUnpucosa J1.9., CosionoBa A.I., CaBuenko A.A.,
Maxkaunapus A./l., Yykanosa E.M., Anunos B.H.,
Kanananze J1.J1.

I@edepanvroe 2ocyoapcmeennoe agmonomHoe 00paz06a-
menvHoe yupesxcoenue «Ilepeviti MOCKOGCKULL 20CY0apCmEenHblil
meouyunckuii ynusepcumem um. M.M. Ceuenosa», Mocksa;
’Tocyoapemeennoe 6iodacemioe yuepescoenie 30pasooxpame-
nus « Onxonoeuveckuti Kaunuveckutl oucnamncep Nel, oenapma-
Menma 30pasooxpanenus 2. Mockewly, Poccus

Lenbro nccnenoBaHus IBUIACH OLICHKA CTCIIEHU BO3JCHCTBUA
KOMIUIEKCAa peaOMIUTALIMOHHBIX MEpONPUSITHIA Ha KavecTBO
JKM3HU ¥ PabOTOCIIOCOOHOCTh OHKOI'MHEKOJIOTHMYECKUX OO0JIb-
HBIX, BHEJJPCHHE JTaHHOTO MOIXO0A B KIIMHUYECKYIO IPAKTUKY.

B uccienoBanuu npuHuUManu ydactue 93 KEHIUMHBI penpo-
JIYKTUBHOTO BO3pacTa, IPOXOAUBLINE IPOTHBOOILYXOJIEBYIO Te-
panuio 1o NoBOAY paka Ieiku MaTku. IlanneHTkn pasnesneHsl
Ha JIBE IPYIIBI: OCHOBHYIO, KOTOPOH NMpoBoAMIICA pa3paboTaH-
HBII KOMILJIEKC peaOMIINTaLlMOHHBIX MEPOIPUATUH, U KOHTPOJIb-
Hy10. OLeHKa pUCcKa TPOMOOTHUYECKUX OCIIOKHEHHUH, COCTOSIHUS
IUM(ATHIECKOH CHCTEMbI, KOTHUTHBHBIX (YHKLIHUH U ypOBHS
TPEBOXKHOCTH y BCeX OOJBHBIX OCYLIECTBISLIACH IOCPEACTBOM
CIICLMAJIbHBIX OITPOCHUKOB H I10 pe3yJsibTaraM 00bEeKTHBHBIX HC-
CJICIOBaHUI ¥ 1a00PaTOPHBIX TaHHBIX.

Jlumdarndeckuii OTeK HIDKHEH KOHEYHOCTH pa3BHICI Yy
19,1% nanmeHToK KOHTPOJIbHOM Ipynisl U 'y 2,1% rpymnmsl pe-
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abumurarun (p<0,05). [To nanHbIM MoKa-TecTa, M0 OKOHYAHUH
yccIeJ0BaHUs HaOIIOaJINCh CIIEAYIOIINE YPOBHI KOTHUTUBHBIX
Hapymenuit (KH): 24,02 (17 — 30; CI: = 22,5 — 25,54) B koH-
TponbsHOU U 26,85 (19 — 30, CI: = 26,0 — 27,64) B 9KcriepuMeH-
tanpHoit rpymnme (p<0,05). CyobexTruBHbIe cumntoMbl KH 6butH
JIOCTOBEPHO BBIIIE B KOHTpOJIbHOH rpymmne (p<0,05). 3naueHus
YPOBHS TPEBOXKHOCTH K KOHILy HccienoBaHus coctaBuiu 11,02
(4 —22; CI: = 9,83 — 12,22) B xoHTpOsBHOH Ipynme u 7,022 (1
—19; CI: = 5,91 — 8,13) B akcniepumenTanbHoit (p<0,05). Ypo-
BEHb JIENIPECCUU Ha MOMEHT OKOHYAHMs HCCIIEIOBaHHs COCTa-
Bun 12,43 (5-21;CL: = 11,23 - 13,64) u 7,69 (1 -14; CL: = 6,77
— 8,62) 11 KOHTPOJIBHON UM 3KCHEPUMEHTAIBHOM TPy, COOT-
BercTBeHHO (p<0,05). Tpom603 IIyOOKHMX BEH IO OKOHYaHUH
uccienoBaHus BelsiBieH y 21 (44,7%) nmarueHTKy KOHTPOJIBHOM
u 7 (15,22%) - sxcniepumenTansHoit rpynis (p<0,05). V oxHoi
JKEHILMHBI KOHTPOJIBHOW TPYIIIBI BBISIBJICH 3MU301 TPOMO03MOO-
qu aerouHoi aprepur. ITo manaeiM EORTC QLQ-C30 B 3kc-
HEepUMEHTAJILHON TIpyIIie Mmok3arens kadectsa sxu3HU (KOK) Obut
JIOCTOBEPHO BBIIIIE, a YPOBEHb YCTAJIOCTH M COLMAIU3ALIMH - HUKE.
Ha MoMeHT OKoHYaHUS UCClIeIOBaHUS TPYAOYCTpOeHb! 36,2% ma-
IIUEHTOK KOHTPOJIBHON U 76,0% 3KcIIepUMEHTaNIbHOMN IPyTIIbL.
Pa3paboTaHHBIN KOMIUIEKC YIIy4IlIaeT YPOBEHb 3MOLMOHAIIb-
HOr0O M KOTHUTHUBHOTO (DYHKIHOHHMPOBAHHMS, CIIOCOOCTBYET
HIOJIOKUTEIBHON JMHAMHMKE AaCCOLMHUPOBAHHBIX C HMHAYLHPO-
BaHHOM MEHOIIay30i COMAaTHYeCKUX HApyILICHHUH, MO3BOJSAET
noBbicuTh KK 1 ypoBeHb TpynocriocoOHOCTH NalMEeHTOK.
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CURRENT CONDITION AND CHALLENGES IN TREATMENT
OF NON-HEALING WOUND AFTER RADIATION THERAPY (REVIEW)

'Karalashvili L., '"Mardaleishvili K., 2Uhryn M., !Chakhunashvili D., 'Kakabadze Z.

Thilisi State Medical University, Georgia; *Danylo Halytsky Lviv National Medical University , Lviv, Ukraine

Over the last years, the number of different etiology tumors
has increased. According to the American Cancer Society, in
2018, the total of 4,750 new cases has been recorded and by the
end of the year, they estimate that this number will reach 1.7
million [1]. The main tumor treatment method is the surgery,
chemotherapy and radiotherapy. In this review, our main atten-
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tion will be payed to the radiation therapy, which is used alone
as a palliative treatment when the elimination of the tumor is not
possible or in combination with other tumor treatment methods.
It is used before the surgery to help shrink the tumor or after the
surgery to treat any remaining cancer cells.

However, radiation therapy has quantifiable negative heal-
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ing effects due to local tissue fibrosis and vascular effects [2,3].
Specifically, the irradiated tissue can become hypoxic, and fibro-
blasts may become dysfunctional, which can increase the wound
healing complications [2,4,5].

Such wounds affect the patient’s not only physical but men-
tal health as well and productivity [6,7]. Therefore, non-healing
wounds represent a significant problem for patients and remain
a major challenge in modern medicine [8]. The effects of radia-
tion on wound healing are primarily depends on the total amount
of radiation exposure, and when doses larger than 50 Gy are
administered the rate of wound complications are significantly
increased [2,5].

Complications after radiation therapy occur in up to 60 per-
cent of surgical patients [9]. Non-healing wounds, ulcer and
fistula development indicators range between 8.5% - 24% after
radiotherapy [10-12].

Irradiated wounds are often resistant to conventional treat-
ment modalities and may often require surgical reconstructive
intervention [13]. The main strategy of surgical management of
the irradiated area is its generous debridement and coverage of
the defect with well-vascularized non-irradiated tissue [14]. The
reconstructive options usually include skin grafts, local flaps, re-
gional flaps or free flaps [15,16]. Local flaps may be unreliable,
since in some of the cases they are affected by irradiation, which
increases the risk of the development of complications such as
the gaping wound, skin necrosis around the graft, as well as the
necrosis of the graft itself [17-19]. However, the complication
rate with regional flaps is just as high as that with local flaps, and
is not significantly different when analyzed according to the type
of reconstructive procedure performed [20].

Recently, for the healing of non-healing wound, several novel
approaches have been proposed such as using the bone marrow
stem cells (BMSC), biologically active dressings, bioengineered
skin equivalents and others [21-23].

L. Stem cell sources for the treatment of non-healing wounds

The procees of normal wound healing requires an organized
integration of the complex of biological and molecular events of
cell migration and proliferation, and extracellular matrix deposi-
tion, angiogenesis and remodeling [24-26].

However, the authors have noted that the most chronic
wounds have a local environment with reduced oxygen levels
[27]. Hyperoxia recruits bone marrow-derived progenitor cells
into ischaemic wounds [28]. The resident fibroblasts in chronic
wounds may be phenotypically senescent and show decreased
responsiveness to TGF and PDGF [29].

Bone marrow mesenchymal stem cell based therapy is im-
portant for promoting dermal regeneration [30,31]. Bone mar-
row-derived stem cell transplantation is used for the treatment
of non-healing wounds because the bone marrow provides in-
flammatory cells and endothelial progenitor cells for healing
cutaneous wounds [32,33]. Also, bone marrow stromal cells are
involved in the collagen, FGF and VEGF synthesis, and they in-
crease the angiogenesis of the chronically ischemic tissue which
in turn promotes the wound healing [34-36].

Currently, the new therapeutic approaches using adult stem
cells for the repair of radiation-induced tissue injury are being
used.

Recent work has successfully demonstrated the preclinical
benefit of systemic mesenchymal stem cell (MSC) injections for
ulcerated skin and muscle restoration after high-dose irradiation
[37]. The beneficial effects rely on paracrine mechanisms, by
which cytokines and growth factors that are released from en-
grafted cells favorably influence wound healing [38,39].
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I1. Biologically active dressings

Throughout recent years, the wound dressings are being used
for covering the non-healing wounds that should meet the mini-
mal requirements such as: protect wound from bacteria and for-
eign material, absorb exudate from the wound, prevent heat and
fluid loss from the wound, provide compression to minimize
edema and obliterate dead space, be nonadherent to limit wound
disruption, create a warm, moist and occluded environment to
maximize epithelialization and minimize pain, be esthetically
attractive [40].

There should not be free fragments in its structure that, if
those fragments end up in the wounds, can disrupt the wound
healing, these dressings should be flexible and able to provide
intimate contact with an uneven surface of the wound, should be
transparent so that the wound healing process can be observed
and should come in various shapes and sizes, and the price
should be affordable.

In the modern medicine, for the treatment of non-healing
wounds, the biologically active dressings are being used that
represent a composite of biologically active molecules and ma-
trix that is created with biological, biosynthetic and synthetic
materials [41,42].

For the creation of matrix, natural polysaccharides which
show their advantages in biocompatibility, low toxicity, and
pharmaceutical biomedical activity or hyaluronic acid (HA) ma-
trix which in turn can be cross-linked high-molecular weight HA
(HMW-HA), low-molecular-weight HA (LMW-HA) that as an
additive can contain magnesium ascorbyl phosphate, epidermal
growth factor (EGF), and others are being used [43-45]. Col-
lagen dressings that are covered with fibrin and thrombin are
being used for the creation of the matrix as well [46]. The dis-
advantages of collagen or collagen-HA composites for tissue
regeneration are their rapid degradation and clearance [47]. The
researchers from Thailand have used Genipin-cross-cinked silk
sericin/poly (vinyl alcohol) as two-dimensional wound dress-
ings which, as they are reporting, are biologically safe; however,
for the achievement of full-fledged positive results, a lot of stud-
ies have to be performed [48].

111. Skin equivalents and substitutes

Skin equivalents and substitute are usually created through
the methods of bioengineering using cells, extracellular ma-
trixes (ECM) or both [47]. Skin substitutes can be divided into
several types: acellular skin substitutes, cellular allogenic skin
substitutes, and cellular autologous skin substitutes [49].

I1I.1.Tissue engineered skin

Recently, the advancements in cutting-edge technology from
stem cell biology, nanotechnology, and various vascularization
strategies have enabled the creation of a perfect bioengineered
skin using various types of extracellular matrixes and cells [50].
Natural skin ECM has many functions: provides structure, or-
ganization, orientation to cells and tissues, proliferation, con-
trolling morphogenesis, differentiation, adhesion and others
[51,52]. Thus, the skin substitutes created with tissue engineer-
ing methods should at least meet three requirements: they must
be safe for the patient, be clinically effective and be convenient
in handling and application [53]. The amniotic membrane of the
placenta is one of the best ECM for creating the bioengineered
skin since the placenta is a complex organ that has rich reservoir
of ECM and bioactive molecules. Also, the amniotic membrane
contains various types of collagens, elastin, laminin, proteogly-
cans and adhesion proteins that play an important role for main-
taining its integrity.

Amniotic membrane is successfully being used for the healing



GEORGIAN MEDICAL NEWS
No 7-8 (280-281) 2018

of non-healing wounds not only as the ECM for the tissue engi-
neered skin but it is also used alone without any cells seeded on
it. Regulski has performed a study, in which the human amnion
membrane allograft has been used for the treatment of chronic
traumatic wounds, diabetic foot ulcers and venous leg ulcer, and
in all patients the full closure of the wound has been achieved
in 4.2 weeks on average [54]. According to the latest studies,
the amniotic membrane that has been used for the treatment
of diabetic foot wounds, usually the closure of the wounds is
achieved about one month earlier compared to the other types
of membranes [55].

In 2016, a decellularized and lyophilized human amnion/cho-
rion membrane graft (DLHACM) has been created by us, which
has been used for closing the post-laryngectomy pharyngocuta-
neous fistulas. The amniotic membrane is unique since it con-
tains various growth factors such as EGF, bFGF, KFG, VEGF
TGF-a, TGF-b, PDGF, HGF and NGF [56-60], and it also pos-
sesses immunomodulatory, anti-microbial, antiOinflammatory,
fibrogenic and angiogenic properties, as well as increasing ex-
tracellular matrix deposition [61-63].

We hypothesized that biologically active membrane created
from the decellularized human amniotic membrane seeded with
BMSC paracrine factors can be used for the treatment of non-
healing wounds that have developed after the radiotherapy.

However, in the first stage of the study, the decellularized
human amniotic membrane without paracrine factors has been
used for closing post-laryngectomy pharyngocutaneous fistulas
[64]. The studies have shown that DLHACM that has unique
physicomechanical and compositional properties of the human
amnion/chorion membrane that promotes the migration of ke-
ratinocytes and various epithelial cells. Angiogenic growth fac-
tors, which are components of DLHACM grafts, also apparently
contribute to significant acceleration of neovascularization and
formation of granulation tissue.

The motivation for creating a biologically active membrane
came from the recently published articles regarding the freeze-
dried platelet-rich plasma and freeze-dried rat bone marrow
mesenchymal stem cell paracrine factors for skin wound therapy
[65-67]. As it is reported by the authors, micronized allogenic
dermis may be used to provide a dermal matrix to stimulate tis-
sue formation and the combination with freeze-dried platelet-
rich plasma may confer additional beneficial growth factors to
chronic or diabetic wounds. The freeze-drying methods are par-
ticularly suitable for enhanced wound care because of the pos-
sibility to deliver growth factors with the use of platelets, and the
potential to extend the shelf-life of platelet concentrates.

As for the freeze-dried rat bone marrow mesenchymal stem
cell paracrine factors for skin wound therapy, the authors have
underlined that the freeze-dried BMSC represents a promising
biomaterial that can be used to stimulate quality tissue formation
in chronically refractory wounds. The studies that we have con-
ducted have been focused on the reconstruction of mandibular
defects with decellularized bovine bone grafts with freeze-dried
BMSC paracrine factors and it has shown us that the biologi-
cally active bone grafts may be effectively used for the recon-
struction of large mandibular bone defects following tumor re-
section [68].

Conclusion. Non-healing wound is a significant problem for
patients and it remains a major challenge in modern medicine.
Bioactive membrane which consists of decellularized human
amniotic membrane and BMSC paracrine factors may be effec-
tively used for the treatment of non-healing wounds that have
developed following the radiotherapy. In the current clinical
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practice, there is no single ideal graft material of choice, there-
fore research is ongoing within all relevant fields to establish mod-
ern wound healing protocols that may lead to the development of an
ideal graft substitute. Despite the achieved positive results that were
observed during the closure of non-healing wounds with biologi-
cally active membrane containing bone marrow stem cell paracrine
factors, it is too early to state that the biologically active membrane
is an ideal graft for the reconstruction of non-healing wounds, since
it requires additional experimental and clinical studies for ascertain-
ing positive and negative features.
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SUMMARY

CURRENT CONDITION AND CHALLENGES IN TREATMENT
OF NON-HEALING WOUND AFTER RADIATION THERAPY (REVIEW)

'Karalashvili L., 'Mardaleishvili K., 2Uhryn M., !Chakhunashvili D., !Kakabadze Z.

ITbilisi State Medical University, Georgia; *Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

Radiotherapy is a common cancer treatment, but often togeth-
er with tumor cells, the surrounding normal tissues are damaged
as well, which leads to the complications such as skin atrophy,
soft tissue fibrosis, desquamation, epithelial ulceration which
leads to poor healing of wounds.

In this review, our main attention will be paid to the treat-
ment of non-healing wound after radiation therapy. Irradiated
wounds are often resistant to conventional treatment modalities
and may often require surgical reconstructive intervention. The
reconstructive options usually include skin grafts, local and re-
gional flaps. Local flaps may be unreliable, since in some of the
cases they are affected by irradiation. However, the complica-
tion rate with regional flaps is just as high as that with local
flaps, and is not significantly different when analyzed according
to the type of reconstructive procedure performed. In addition,
such wounds affect not only the physical, but also the mental
health of patients and their productivity. Therefore, non-healing
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wounds represent a significant problem for patients and remain
a major challenge in modern medicine. Recently, for the healing
of non-healing wound, several novel approaches have been pro-
posed such as using the bone marrow stem cells (BMSC), bio-
logically active dressings, bioengineered skin equivalents and
others. Of special interest are bioactive membrane consisting of
decellularized human amniotic membrane and BMSC paracrine
factors, which may be effectively used for the treatment of non-
healing wounds that have developed following the radiotherapy.
Despite the positive results achieved in a number of cases, it is
early to state that the all of the above methods is an ideal for
the treatment of non-healing wounds, since it requires additional
experimental and clinical studies for ascertaining positive and
negative features.

Keywords: non-healing wound, biologically active mem-
brane, stem cells, radiotherapy.
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PE3IOME

TEKYIEE COCTOSIHHUE JEJ U ITPOBJIEMbBI B JIEYEHUHN HE3AXKUBAIOIIUX PAH,
BO3HUKIIUX HOCJIE JYYEBOM TEPAIIMH (OB30P)

"Kapanamsuau JL.I., '"Mapaaneiimsuian K.M., 2Yrpun M.M., 'Yaxynamsuiu K., 'Kaka6anze 3.111.

"Tounucckuii 2ocyoapcmeennoiii meouyunckuil ynusepcumem, I pysus;
2JTb606CKULL HAYUOHANLHBIT MeOUYUHCKUL yrugepcumem um. Januno Iaruykoeo, Yrpauna

JlyueBast Tepanus SBISETCS] OHUM U3 METO/IOB JIEUEHHS PaKa,
OJIHAKO BMECTE C OIyXOJEBBIMH KIETKAMH MOBPEXKAAIOTCS HOP-
MaJbHbIE TKaHH, OKPY’KAIOIINE OIMTyXO0JIb, YTO MPUBOIUT K TAKHUM
OCJIOJKHEHHSIM, Kak aTpodus KOKH, (GUOPO3 MATKHX TKaHEi,
JIeCKBaMallys, SMUTENNaIbHOE U3bSA3BICHHUE, YTO, B CBOIO O4e-
pelb, TPUBOAUT K MIOXOMY 3aKHBIEHHIO PaH.

B 00630pe 0cHOBHOE BHUMAHHE YETIEHO JIEUEHHUIO HE3aKHBAIO-
MUX paH, BO3HUKIINX TOCNE Jy4eBOH Tepanuu. PaamarioHHbIe
PaHbI YCTOWUHBBI K OOBIYHBIM METOJAM JIEUEHHS U 4acTo TPeOyroT
XHUPYPrHYECKOTO BMEUIATeNbCTBA. PEKOHCTPYKTUBHBIE BapHAHTBI
OOBIYHO BKJTIOYAIOT KOKHBIE TPAHCIUIAHTATHI, TOITYYEHHBIE U3 JIO-
KaJlbHBIX WM PErMOHATBHBIX TKaHel. JIoKambHbIE TOCKYTHI CUH-
TAIOTCSl HEHAIE)KHBIMH, TTOCKONIBKY OHH TaKKe MOJBEPKEHbI BO3-
JieiicTBHIO 00mydeHust. YacToTa OCI0KHEHHUI TPU UCTIONB30BAHUI
PETHOHATIBHBIX JIOCKYTOB TAK)KE BBICOKA, KAK U TIPU MPUMEHEHUH
JIOKAJIbHBIX JIOCKYTOB. CIIelyeT OTMETHTbh, YTO PaHbl, BOSHUKIIINE
TOCJIE JIy4EBOH TeparnH, BIUSIOT He TOJBKO Ha (pU3nYeckoe, HO 1

Ha MICUXUUYECKOE COCTOSHUE MAIMEHTOB, 3HAYUTENIBHO CHIDKAsT NX
MPOIYKTUBHOCTB. VICXO/S 13 BBIIEU3IIOXKEHHOTO, JISUEHHE He3a-
JKMBAIOIINX JIyUeBBIX PaH SBJIACTCS Cepbe3HON MpodIeMoit coBpe-
MEHHOH MeTMIIMHBL. B mocneHne rofpl A71st TeueHus He3aX1Ba-
IOIUX JTy4eBBIX PaH MPEIOKEHBI CTBONIOBbIE KJIETKH KOCTHOTO
Mo3ra, OHONOTHYECKH AKTHBHBIE TOBSA3KH, COAEPIKAIIUE pa3-
auuHble  (AKTOpPbl POCTa, OWOMHIKEHEPHBIC 3KBHMBAJICHTHI
KOKH M MHOKeCTBO ApyTuX. OcoOblif HHTEpEC MPeACTaBISIOT
OMOaKTUBHBIE MEMOpPAHbI, COCTOSIIME M3 ICUEIUTIONAPHON
aMHHOTHYECKOI MeMOpaHbI MIALEHTHI YeI0BeKa C TTOMEIeH-
HBIMH Ha HEll MapaKpUHHBIMHU (PAKTOPAMH CTBOJOBBIX KIETOK
KOCTHOTO Mo3ra. HecMOTps Ha MONOKHUTETbHbBIE PE3YIbTaThI,
JOCTUTHYTHIE B PsAJIE CIIydaeB, 1O Ceil JeHb HU OJMH U3 BbI-
MIETIEPEUNCIEHHBIX METOJIOB HE ABISETCA HI€aNbHBIM CIIOCO-
O0M /7151 TeYEeHUsT HE3a)KMBAIOIINX JIyUeBBbIX PaH, 4YTO CTABHUT
nepea HeoOXOAMMOCTHIO MPOBEIEHHS JOMOTHUTENBHBIX dKC-
MEPUMEHTATbHBIX U KIMHUYECKHUX HCCIeTOBAHUI.
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JIEHEHUE PACITIPOCTPAHEHHBIX ®OPM PAKA I'PYJHOT'O OTAEJIA INIIEBOJA

!0pasbaes B.A., 2/:xuep3anosckuii T., 'Bykenos A.M., 'Mycyimanoexos K. K.

'Kapazanounckuii 2ocydapcmeennviii meduyunckutl yrugepcumem, Kazaxcman, *Meduyunckuil ynusepcumem Jloosu, Ionvwa

Tloxa3zarenu 3a6oneBaemocTn pakoM numesosa B Kaszaxcrane
10 cell JeHb HaXOIATCs Ha BBICOKOM YPOBHE U COCTABILAIOT 7,7
Ha 100 ThIC. HaceneHus, 4To B 1,2 pa3a Oombie, ueM B Poc-
cuiickoit deneparyu. CMepTHOCTH OT 3TOM narosoruu B Kazax-
crane 3anumaet IV Mecrto, cocrasisis 5,8%, 3a001eBaeMOCTh
pakom mumeBona B Kaparanguuckoit obnactu - 8,8 Ha 100
TBIC. HaceJeHus, 4ro B 1,3 pa3a Gomibire, yeM B PecryOmimxe
B LICJIOM.

OCHOBHOI IPUYKMHON BBICOKOH CMEPTHOCTH O Ioja ¢ MO-
MEHTa yCTAHOBJICHHs JUArHO3a SIBJICTCS [O3JHEE BBIABICHUC
paka nuuieBoja - JIeTaIbHOCTh cocTasiser 65% [1]. Muorue
uccinenosarenu [6,8] ormeuarot, uto B 65-75% citydaeB B Mo-
MeHT oOpamenus Jiedenus ormedaercs [II-IV cragum omyxo-
neBoro npouecca. Hammdaue MHOXKecTBa (opM paka HHIIEBOA
CO37IaeT ONpe/ieIeHHbIE TPYIHOCTH IIPU BBIOOpE Tepanuu. MHo-
rue OOJIbHBIE OKa3bIBAIOTCS HeolepadeIbHBIMU BBU/TY IIIPOKOH
PacIpoCTPaHEHHOCTH OILyXOJIEBOTO Ipouecca [3] 1 ComyTCTBy-
roueit naronoruu. B 20% ciaydaes nocie pagukanbHOIO jede-
HUS BBIABIIIOTCSA MECTHBIC PELIUAMBLI OIyX0JId B aHACTOMO3E.

B pesynbrare MHOrOJIETHErO OINbITAa KIMHUKOW IMHUIIEBOJHON
OHKOJI0ruU MOCKOBCKOIO Hay4HO-HCCIEA0BATE/ILCKOIO OHKOJIO-
rugeckoro naeruryTa uM. [1.A. I'epriena paspaborana mporpam-
Ma JiedeHus paka nuiesoza - npu I-II cragusax u orcyTcTBUM
METacTa30B [IPEJIaracTCs OPraHOCOXPaHSIOLIEEe ICUCHUE: DIEK-
TPO- U JIa3epHas JeCTPYKLUs OIIyXOJIH C BBEJCHUEM [IPENapaToB
(oToreM 1 poToceHc; P MECTHOPACTIPOCTPAHEHHOM paKe ITH-
mesoza Il craguu BBULY TSHXKECTH MCXOIXHOTO COCTOSTHHUS (3HA-
YHUTENbHAS TOTEPsT B Bece, BBIpaKCHHAsT MUC(Aarus, sBICHUS
JeTUApATALN) Ha IIEPBOM HTAIle BHIIOIHSIIOT TaCTPOCTOMHIO
10 IPEII0KEHHON HaMu [7] MeToAUKe ¢ peBU3HEH napakap-
JUalbHbIX, [1apaaopTaJbHBIX 30H METAaCTa3UPOBAHUSI C UX
yaaneHueM. COINIaCHO JaHHBIM, HAJIO)KEHUE [acTPOCTOMBI
MIO03BOJISIET IPOBECTH aJE€KBATHYIO Pea0MINTANNIO TalleHTa
U [IOArOTOBUTH K pajuKalbHOU onepauuu. Ilpu Hanuuuu ne-
KOMIICHCUPOBAHHOI'O UCXOJHOI'O COCTOSIHMSI PEKOMEHJI0BaHa
OJIHOMOMEHTHAs Pe3eKLUs MUIIEBOJA C IUIACTUKON U3omIepu-
CTAJIBTHUECKNUM CTeOIeM BBUAY OONBIION KPUBU3HBI JKEIY-
ka. B cirydasx, korjga ncxomgHoe coCTOSHUE OOJIBHOTO OLCHH-
BACTCs KaK TAKEI0€, BHIIONHAIOT ABYXITAIHYIO OIEPALUIO
Jlo6pomeicioBa-Topeka. OTCpoueHHYIO 330(aromIacTuKy
MIPUMEHSIOT CILyCTs 6 Mecsles nocie nepsoil onepauun. Co-
rnacHo JLJI. Poman u coaBT. (8], XUpypruueckuii MeTos aede-
HUS paka [UILEBOAA OCTACTCs OCHOBHBIM METOIOM, HECMOTPS
Ha yCIexXHu XuMuoiydesoit repanun. P. Kybe u coasr. [5] cun-
Tal0T COMHUTE/IbHBIMU PE3yJIbTaThl 5S-JI€THEH BBIXKUBAEMOCTH
[IpY XMMHOIY4YeBOH Tepanuu paka numesona. Kaprnosa /1.b.
U COaBT. [4] CUMTAIOT, YTO MPU PACIPOCTPAHCHHBIX U 3aIly-
IIEHHBIX (OpMax paka MUIIEBOAA IMaJUIMATHBHBIE XHUPYpPTH-
YEeCKHUE U IHIO0CKONNYIECKHE METOIbI HEOOXOIMMO JOIOIHSITE
nydeBoit Tepanueil. Contacao Yuccos B.U., lapssiosa C.JI.
[9], xuMHOTEpaneBTUUECKUH U JIy4eBOMH METOIbL PEAKO AAOT
perpecc OIyXOJIM, OJHAKO B 3THUX CllydasX IPOLOJIKHTEIIb-
HOCTb KM3HU HE IpeBblacT 13 mecaues.

Orringer M.B. [14] ¢ coaBT. 0TMEYaIOT, YTO HEOABIOBAHTHAS
PazuoOXUMHUOTEpAIus SIBISAETCSA IEPCIEKTUBHBIM METOJO0M, TaK
kak B 10-20% ciyuaeB ymaercst JOOMThCS IOIHOTO perpecca.
Orringer M.B ncronb30Ban KOMIUIGKCHYIO METOJVKY TEparuy
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pacrpocTpaHeHHbIX (HOpM paka MUIEeBoaa 'y 52% MnaiueHToB
B II0CJICONEPALUOHHOM IIEPHOJIE OCIOKHECHUM HE 0TMEUAIOCh.

[To mHeHHIO OoNbIIMHCTBA HccienoBareneii [1,3,4,6,7], nep-
CHCKTUBBI MPUMCHCHUS JIy4CBOW W XHMHUOTEPAIUU OOJIBHBIM
pacrpocTpaHeHHbIME (OpMaMHU paka IMHIIEBOJA OTPAHUYCHBI
BBUJYy UX PE3UCTEHTHOCTH, TaK KaK OHU, B OCHOBHOM, HOCST
BCIIOMOTaTeNIbHBIN Xapakrep. Beayumm MeToom jgedeHus paka
MUIIEBO/IA SBJISETCS XUPYPTrUUECKUI.

[o coobmenusm [11,15], pak mumeBona o0aacT BHICOKAM
MOTEHINAIOM JIMM(POTESHHOTO METAaCTa3UPOBAHUS TIPH MOpPaKe-
HHH MOJICITU3HUCTOTO CcJ1osi, T.¢. T1 MeTacTassl B IMM(pOy37Iax BBI-
spisitores B 40%, a npu npopactaHuy aaBeHTUIHH — B 90%.

Mo mammev Stilidi I. et al [15], B 20% BBISIBISIOTCS, T.H.
«IIPBITalONIMe METACTa3b» B PETHOHAPHBIE U OTAAJICHHBIE Y3JIbI
U TIPH 3TOM KpaifHe CII0XKHO ONPEAENUThH HampasiIeHHe TuM)o-
OTTOKA, MOJTOMY CTaHIAPTOM IIPU XUPYPIUYECKOM JICUCHUU
paka MUILEBOAA CIEAYET CUUTATh PACHIMPEHHBIC 2-30HAJIbHBIC
UM (OTCCEKIIUH.

OpHUM W3 3HAYMMBIX (PAKTOPOB MPOTHO3A, BIHUSIOMIAM Ha
IIPOJOJIKUTEIBHOCTD JKU3HH SIBJICTCS 4acTOTa U KOJIMYECTBO
nopakeHust JmuM¢parndeckux y3nos [13]. 3- u S-yieTHss BEI-
s)kuBaemMocth npu craguu N1 cocrasuna 47,7% u 12,9%, a npu
cramun NO — 68,6% u 54,8%, coorBercTBenHO (p<0,05). He-
MaJIOBaYKHOE 3HAUCHME Ul IPOTHO3a MMEET KOJIMYECTBO IO-
pakeHHBIX TUM(}OY3I10B. «KpUTHYECKUMY YHCIIOM CUUTACTCS 7
nopakeHHbIX JMMpoy31oB [7,13]. ITo nanuemM Napier K.J. et al
[13], Stilidi L. et al [15], Hu oguH GONBHOM ¢ 7 1 OoJIEe MOPAKEH-
HBIMH JIUM(OY3/IaMH HE I0)KUBACT 10 TPeX JIET.

Snonckue xupypru euie ¢ 80-x romos [12] ucnonb3oBanu
TPEX30HAIBHYIO JIMM(OANCCEKIHIO, MOTHBHPYS TEM, 4YTO Yy
40% nanUeHTOB C IUIOCKOKJICTOYHBIM PAaKOM IHIIEBOAA IO-
cJie pajivKajbHBIX ONepaluii B OTJaJICHHbIE CPOKHU BBISBIISIOT-
Csl PacIpoOCTpaHEHUE METacTa30B B IICHHBIC JTHMQATHICCKHE
Y3JIbL. 5-JIETHSISI BBDKMBAEMOCTD IIOCIIE BBILICYKa3aHHBIX Ollepa-
nuii cocraBuna 65% IMpu MI0CKOKIETOYHOM pake u 46% - npu
ajJicHOKapuuHoMme, uto moareepxkaaet Altorki N. et al. [10], ko-
TOPBIH JToKa3all, 9To 25% OGOIBHBIX MEPEkMIN S-TeTHUIl CPOK
HAOJIOICHHS, HECMOTPSI Ha HATMYHE NICHHBIX METACTATUICCKUX
UM QOY3IIOB.

OpHoll M3 HambOoliee TEPCICKTHBHBIX METOIHK KOMOWHH-
poBaHHOro JjeueHusi, no Muenuto H.B. Jlenbruna [2], sBusercs
HE0a/IbIOBAaHTHAsI XUMHOTEpanusi, Mpu KOTOPOH IMOBBILIACTCA
pe3ekTabeIbHOCTh M BBDKMBAGMOCTh MarueHToB. Heoanblo-
BaHTHAsl XMMHUOTEpAIHs C MOCIeRyIomel onepanuei >¢dex-
TuBHa B 45-70% ciryuaes. Ilpu nydeBoil Tepanuu B cyMMapHOI
noze B 45-75 I'peit y manueHTOB ¢ HEOONBIIMMH OITyXOJISIMU
S-neTHss BbDKUBaeMocTh He npesbimaer 10-15%. Aprop or-
MEUaeT, YTO JIy4eBas M XHMHOTEpAIusl HOCIT NaJUTMATUBHBIN
XapakxrTep, 03TOMY IIPUMEHCHUE BBIIICYKa3aHHBIX METOIOB B
KauecTBE CaMOCTOSITEIFHOTO crioco0a JISYeH s paka MUIIeBOAA
SIBJISIETCS JIbTEPHATUBHBIM PELLICHUEM.

TakuM 00pa3oMm, MEPCIEKTUBBI XUMHOIYYCBOH Teparuu Ipu
pake IpyJHOro OTAeaa IUINEBOJA KpallHe OrpaHUYEHBI, €CIIU
OHU HE JONOIHAIOTCSA XUPYPrUueCKUM BMEILIATEIIbCTBOM.

Lenbro HacTOALLETO UCCIEIOBAHUS SBUJIACH OLICHKA METOLOB
JICYCHUS paKa IPyAHOrO OT/ela IHUIIEBOJA U IPOrHO3UPOBAHUE
pE3yIIBTAaTOB JICUCHUSL.
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Marepunan u Metoabl. [IpoaHann3upoBaHbl pe3ysIbTaThI
JICYEHHUS paka rpyaHoro oriena numesoaa 3a 10 ser (2007-
2016 rr.) mo mMarepuaiiaM OTACICHUS TOPAKAJIBLHOW OHKOJOTHH
Kaparanaunckoro oHkoaucnancepa. M3ydeHsl pe3ynbTarsl je-
4yeHus: 366 OOJBbHBIX PAKOM IPYAHOTO OT/elNa MUILEBO/a, CPEIH
HHUX MyX4uH Ob110 277 (63%) 1 xenmun 139 (37%) (puc. 1)
(p=0,05).

B 1Ty 35 YHHE]

FeHITHHEBI

Puc. 1. Ionosou cocmas 60nbHbIX pakom epyoHoz2o omoend
nuujesooa

Cpenu GONBHBIX pakoM I'PYJHOTO OTAENA MHUIIeBOJA IpeBa-
JIMPOBAJIN JKUTEIH CeNbCKUX paiioHoB — 257 (70,21+2,4%), Han
roponckumu — 109 (29,78+2,4%), p<0,05.

ITo sTHHYeckoMy cocTaBy (puc. 2) OGOJIBIIHHCTBO IMAlUEH-
TOB COCTaBWJIM JIMI[A KOPEHHON HAIMOHAIBHOCTH - Ka3axu 262
(71,58+2,36%), cnaBsane - 71 (19,39+2,07%), npyrue Hauumo-
HaibHOCTH - 33 (9,03£1,5%), p<0,05.
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Puc. 2. Dmuuueckuii cocmae 6OnbHbIX PAKOM 2PYOHO20 Omoela

OmyxoiM yalie JIOKaJIU30BAINCh B CPEAHE-TPYAHOM OTJIe-
ne numesona — 215 (58,74%), yem B HuxHe-rpynHoMm — 125
(34,15%). Cormacno MexayHapoqHol KiaccupuKaluu cra-
nuiiHoct (TNM, 2011 r), Mo cTeneHu pacnpoCTpaHEHHOCTH
OIyXOJIEBOTO IPOLIECCa IMAUEHTHI PaCIpPeleHINCh CIemy-
forM obpazom: Ila cragus, T3NOMO — 218 (59,56%), Illa
cragusi, T4aNOMO — 62 (16,93%) u Ib cragus T2NOMO - 39
(10,65%) p<0,05 (tabmuua 1).

Cpeut THCTOIOTHUECKUX (hOPM MPEeoOIaaaiy 10 CKOKICTOY-
HBIN pak 06e3 oporoBeHus u ¢ oporoBenueM — 239 (65,30%) u 99
(27,05%), cootBeTcTBeHHO. Peakie GhopMbl, Takue Kak ajeHO-
KaplrHOMa 1 HeauGepeHIMPOBaHHBIN paK He mpesbimany 20
(5,46%) u 8 (2,19%), coorBercTBeHHO, p<0,05.
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Tabnuya 1. Cmaoutinocms paxa 2pyoHo2o omoena nuueeood

Craaus Craaust o Owmuo-
npouecca no TNM Abe. o Ka, m

la TINOMO 4 1,09 0,54

Ib T2NOMO 39 10,65 1,61

Ila T3NOMO 218 59,56 2,57

IIb T1-2N1IMO 9 2,46 0,81
T4aNOMO,

IIIa T3NIMO, 62 16,94 1,96
T1-2N2MO

1IIb T3N2MO 30 8,20 1,43

T4aN1-2MO,

1llc T4bN1-3MO0, 4 1,10 0,54

T1-4N3MO

PernonapHble MeTacTa3bl BBISBIEHBI B Mapas3odareaib-
HbIX nuMdoy3nax B 38 (13,11%) cayuaes, mapakapauanib-
Hble — B 46 (12,57%). be3 metactazos - 129 (35,25%) nanu-
eHTOB U HeBepuuupoBaHHble MeTacTassl - 143 (39,07%)
MalMeHTa, y KOTOPBIX Ha OCHOBAHMM PEHTTEHHBIX AaHHBIX
U KOMIIBIOTEPHOH TOMOTpad)uM BBHISBIEHBl yBEINYCHHBIC
AuMQOY3IIbl, B CIEICTBHE YEro OHHM OBLIM MOJABEPTHYTEHI
Jy4yeBOM Tepanuu. Bce manueHThl pacnpeaeaeHbl ¢ yueToM
TaKTHKHU JeUeHus Ha 3 rpynmnsl: | rpynna — Xxupyprudeckoe
nedenue 166 (45,36%); Il rpynmna — pagukanbHas Ty4yeBas
tepanus 152 (41,53%); III rpynma — KoMOMHHPOBAHHBIH
crmoco0 (mpeaonepalMoOHHBIN Kypc JydeBOil Tepamuu +
onepauus) 48 (13,11%).

Xupypruueckoe BMEIaTenbCTBO MPOBOAUIOCH ABYMs CIIO-
cobamu — cyOTOTanbHasi pe3eKIHs CpeIHEe-IPYIHOrOo OTAesa
MIUIIEBOA C ABYX30HATbHON TMM(OIUCCEKIIHEN — OIeparys 1o
JIntoucy — 170 (46,45%), oneparus 'apioka — pe3eKius HIK-
HE-TPYAHOTO OT/elNa MHUIIEBOAA C Pe3eKIuel MPOKCUMAaTbHOTO
oT/ena JKelylKka ¢ IByX30HaJbHOW Jumdoauccekuuein — 44
(12,02%).

[Ipn TpaauMOHHONW METONMKE omepauuu 1no Meroay Jlbko-
Hca TIOCIE JanapoTOMUH, MOOMIM3AIMU Kelyaka C Iepece-
YeHHEM MpaBOi HOXKKM IHaparMbl ¢ COXPAHEHHEM MpaBOi
JKETyHAOIHO-CATbHIUKOBOH apTepuu COBEPILNAETCs MOBOPOT Ha
neBblil Ook. IIpaBocTopoHHAS TopakoTomMusi B V Mexpedepbe,
10C/Ie PEBU3UH IUIEBPAIbHON IOJIOCTH, YTOUHEHHs CTENEHH
PacIpoCTPaHEHHOCTH OITyXOJEBOTO IPOIEcca MOOUIU3YETCS
TIUIIEBO BBIIIE YTH a0PTHI C TIEPECEUEHUEM U MEPEeBsI3KON He-
napHoit BeHsl. IIpoBoauTcs TMMQOANCCEKIMS, YIAISIOTCS BCe
MeJMacTHHAIBHBIC JTUM(OY3JIbl 10 KapanoauadparMaibHOro
yraa. Ilocne 4yero skemyZoK BMECTe C MUILEBOJOM IMpPOTITHBa-
10T B IUIEBpPalIbHYIO NOJ0CTh. llocne ckeneTupoBaHus Mayoi
KPHBU3HBI JKETyAKa MPOM3BOIUTCS MPOKCHMAIbHAS PE3EKIHs
JKenmyznka mocpeactBoM ammaparoB YO-60, YO-40 (Poccus).
MexaHnuueckuil 110B YKpPbIBA€TCS CEPO-CEPO3HBIMM ILIBAMHU.
Ilocne pesexuuu nuILEBOAa, HA 5 CM MPOKCUMAJIbHEE OILYXOJIH,
HaKJIa/(bIBAETCA MUILEBOJHO-KEIYI0UHBII MOTPYKHON aHACTO-
Mo03. Cpenu 214 pagukaibHBIX ONepanuii BBUAY BBICOKOH pe-
3€KIUM MHUIIEBOA CO 3HAYUTETBHON ero MOOMIN3alueH, HaTs-
JKEHHEM TPAHCIUIAHTATa ¥ PacUINPEeHHON TUM(OIHCCeKINe B
7 (3,27%) cny4asix OTMEYEeHa HECOCTOSTEIbHOCTD MUIIEBOAHBIX
coyctuid, B 2 (0,93%) — Hexpo3 TpaHcIIanTaTta. B cBa3y, ¢ uem
OBbIIIO PEIICHO YCOBEPIIEHCTBOBATh METOAUKY HATOKEHHS ITH-
IIEBOIHBIX AHACTOMO30B.
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Haunnas ¢ 2012 r. cranu npou3BOAXUTE MJIACTUKY MULIEBOAA
TIPYU paKe «IIEBHBIMY KETyIAKOM (TIPENaTeHT KOMUTETa I10 Ipa-
BaM MHTeIUIeKTyasbHON coocTBenHOCTH MIO PK Ne1449905 ot
24.04.2017 r. «Crioco0 MIaCTHKH MUIIEBO/A TIPH PaKe «IICTb-
HBIM» JKETyAKOM HPH PE3EKIHU IPYTHOTO OTAENA ITUIIEBOIA).

Tlocne mpaBOCTOpOHHEH TOPAKOTOMHH TIPH ONEpalUH II0
Merony Jlplomca, TPOTSATMBAHWS MHINEBOAA C IKEITYAKOM B
TUIEBPAJIBHYIO TIOJIOCTh TIHIIEBOJ PE3CIUpPYeTCsl BBIIIE OITy-
XOIH Ha 5 CM, a 3aTeM TOJIBKO KapJIUaibHBIH OTHEN XKelynKa,
HIDKE KapAnaJbHOTO JKOMa M HEOOJbIIAs JacTh JTHA KENyKa,
oTcTynast 5 cM OT KpaifHeld KOpOTKOW (yHIAIbHOU apTEepHH.
Pesexnnst skemyaka BBINONHSETCS MOCPEICTBOM  alllapaToB
YO0-60, YO-40. Mexanudecknii IIOB YKpBIBA€TCS CEpo-Ce-
PO3HBIMH IIIBaMH C TIOTPYKEHHEM Y3JI0B KYIBTH JKEIyJKa B
TIOTyKUCETHBIE IIBBI, KOTOPBIE BIOCIEICTBUM, MOCIE HAJO-
JKEHHs TIMIIEBOJHOTO aHACTOMO3a, BBIMOJHSIOT POJIb Kap/u-
QIBHOTO KOMa. 3areM (OpMHpYyeTCs MHIIEeBOAHO-KETyI0U-
HBIIl TIOTPYXXHOH aHACTOMO3 TI0 THITy «KOHeI B 00K». JlaHHBIM
criocoboM BeImonHEHB! 113 omepammid, B 2 (1,76+1,23%)
cllydasgX C OCJIOXHEHUsIMH: B omHoMm ciydae (0,88+0,87%)
OTMEYEHa HeJ0CTaTOYHOCTD MHUIIEBOHOTO COYCThSI U B OHOM
- HEKpO3 TPAHCIIAHTATa, KOTOPHIE 3aKOHUYHIIHNCEH JICTAIEHBIM HC-
XOZIOM.

IIpeBanupyrommM OCIOKHEHHEM B IOCIEONEPAIOHHOM
neprofie ObITa 3acTOifHAs ITHEBMOHHMS, KOTOpas OTMEUEeHa B
24 (6,55%) cnyqasx. IlocineonepannoHHast JTETaIbHOCTD CO-
craBuna 14 (6,54%) u3 214 npoonepupoBaHHBIX, U3 HUX B 7
(50,0%) crygasx mo mpHYMHE HEJOCTAaTOYHOCTHU IHIIEBOTHOTO
coycThs, a B 5 (35,71%) - cepiedHO-COCYANCTHIX HAPYIICHUH, B
2 (14,29%) - cepneuno-nerounoit HenocraroanoctH (p<0,05).

W3ydeHs! oT/aneHHbIe pe3yabTaThl JICUSHUSI OOTBHBIX PAaKOM
TPYJHOTO OT/eJNa MHUIIEBOAA B 3aBHCUMOCTH OT CIocoba Tepa-
ITHH 1 (paKTOPOB MPOTHO3a METOIOM JIOKUTHSI.

CraTucTHIeCKHi aHaTIHU3 IPOBOIHIIM C UCTIONB30BaHHEM IIPO-
rpaMmbl Statistica v 10. Bce BenmmauHEI BeIpaskeHBI Kak CpeHee
+ ommOKa WM MeAWaHa M MHTEPKBAPTHIGHBIN THANa30H IS
HETIPEePHIBHBIX (PAaKTOPOB M YACTOT JUIS KaTerOpHalbHBIX (hak-
TopoB. ORHOMEpPHBIH aHAIN3 MPOBOAWIN C HCIIOIB30BAaHHEM
kputepus y* u Ouiepa st KaTeropHaibHbIX IEPEMEHHBIX, IS
HETIPEePBIBHBIX (aKkTOpoB - t-kpurepuil CThIONEHTA. S5-TETHAS
1 00mIast BEDKUBA€MOCTh COMOCTABICHBI MEXKIy TPYHIIAMH C
HCTIONB30BaHNeM aHanu3a Karrana-Meiiepa 1 J1or-paHTOBBIX
Kkputepues. B oqHomMepHOM aHanu3e oOmiel BEDKHBAGMOCTH,
NIepEeMEHHbIE CO 3HAYCHUEM CTAaTUCTHIECKH IIePE0CMBICIICHBI
JUIS KOPPEKTHPOBKM COMYTCTBYIOMHX (akTopoB. Monens
Kokca mcmonp3oBaHa UIs MHOTOMEPHOTO PETPEeCCHOHHOTO
ananu3a. 3Hadenue p mensme 0,05 canranocs cratucTHue-
CKH 3HAUUMBIM.

W3 wmccnenoBaHMst WMCKITIOUCHBI IMAIUEHTHI, KOTOPBHIM Ha
01.01.2018 1. moce nedeHHsT CPOKH HAOIIONEHHS COCTABILTH
MeHee 2 JyieT, mpoananusupoBan 321 (87,7+1,7) ciay4ait.

PesyabTarel U ux obcyxaenne. OOmas MATHUICTHSS BBI-
JKMBAEMOCTb HE3aBHCHUMO OT Crioco0a JICUeHHUsI cocTaBmia 28
(8,72%), a ot 6 mo 10 met mpoxwmmm 27 (8,41%), p<0,05, Ta-
omuna 2.

Amnanus oOmeil BEDKHBAeMOCTH OONBHBIX PAaKOM TPYIHOTO
OT/ieNla MTUIIEBOA BBISBHIL, YTO METOJ[ JICUCHUSI HE OKa3bIBAeT
3HAYMMOTO BIIMSIHUSI Ha TIPOJIOJDKUTETBHOCTD KU3HH.

[IpoBenen MHOTO(aKTOPHBIN aHAU3 110 19 rpamamuamM, KOTo-
pBle BIMSIOT Ha TIPOTHO3 3a00J1€BaHNs. AHAIN3 KyMYJISITHBHOM
BBDKHBAEMOCTH TMOKa3al, YTO 5-IETHSS BBDKHBACMOCTH BBISB-
JIeHBI cpetu OONBbHBIX | rpymmel, coctaBuB 26,53% (13 147 mpo-
JICYCHHBIX 5 J1eT npokmin 39). MeanaHa BEDKHBaEMOCTH paBHA
19 mecsmam (puc. 3).

PYHKYHA BeoiBagMoCTH
o 3apepw. + Leuypup

0.8
0.7
0.6
0,5

0.4

KyMyNATUBHASR A0NS BoDKH BLUKX

0,3

0,2

0.1

-20

o
n
=3

60 80

Bpema ¥

Puc. 3. IIpooondcumenvrnocme dHcusHu npu Xupypeuieckom
neveHuu

Bo II rpynne 5-neTHsist BBDKHBAa€MOCTb JOCTOBEPHO HE Ipe-
BeIicia 12 (8,57%) ciaydaes (puc. 4).
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Puc. 4. I[IpodonsicumenvbHocms H#CusHU NPU paOUKaIbHOU 1y-
uegoll mepanuu

5 ner npoxunn 6 (17,65%) n3 34 manneHToB, KOTOPBIM ITPO-
BEJICHO KOMOMHHpoOBaHHOE jedeHne (puc. 5). Ciemyer oTme-
TUTH, YTO MEANAaHA BHEDKMBAEMOCTH OKa3ajach OJMHAKOBOH C
TPYNITON XUPYPTHIECKOTO JISUeHHs M COCTaBmIa 19 MecsIes.

CpaBHHUTENBHBIN aHANMN3 KyMYISTUBHOH BBEDKHBAEMOCTH IO
Karutan-Metiep (puc. 6) mokasai, 4TO HaWIydilas BBDKHBae-
MOCTb JOCTOBEPHO OTMEYEHa IIPU XHPYPIUUECKOM JICUSHHH
(p<0,05) B cpaBHEHUH C JTy4eBHIM I KOMOMHUPOBAHHBIM; MEJIH-
aHa BbDKMBAEMOCTH paBHa 13,5 mecsuam.

Tabnuya 2. Obwias npooon*CUMENbHOCTb HCUSHU OOLHBIX PAKOM NULEB00d NOCe PAOUKATbHOZ0 J1eUeHUs

KosinuecTBo Ipomo/KUTETBHOCTD KU3HH B TOIAX
Ha0/IHIaeMbIX
00JIbHBIX 1 2 3 5 >5
101 Abc. % Abc. % Abc. % Aoc. % Aoc. %
128 39,88 86 26,79 52 16,20 28 8,72 27 8,41
© GMN 31
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Puc. 5. Ilpooonsxcumenvnocme HCU3HU npu KOMOUHUPOBAH-
HOM J1eyeHuU

Kymynamusxaa gona seokusumx (Kannan-Meiep)
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Puc. 6. KyMy/mmu@Haﬂ BbloHcUBAEMOCNb 6 3dsUcCUmMocmu om
cnocoba nevenusi
MHK Oyenrn pucka
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Puc. 7. Puck cmepmmnocmu npu revenuu paka nuujesood

CTOoab HU3KAs KyMYJIATHUBHAs BBDKUBAEMOCTH CPEAU MALIUCH-
toB II u III rpynn oObsicHAETCST T€M, YTO JIy4EeBOMY JICUCHHUIO
NOABEPIHYTHI MAMUEHTHI C BBICOKMM ONEPALIMOHHBIM PHUCKOM.
Benymiell npuunHOi 0TKa3a OT XUPYPruueCcKoro jJe4eHuus Obu1
noxunoi Bospact (6onee 70 set B 46,7+4,05% ciyuaes) u cep-
JIeyHO-JIerouHasi HemoctaroyHocTs (11,84+2,62%). Cnenyer o1-
METHTH, UTO B | rpynmne nmpeBanupoBajid MALUEHTHl B BO3pacTe
51-60 ner (46,38+3,87%), a ¢ cepACYHO-JIETOUYHON MaTONOrHen
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Bcero yuib 5,42+1,76% ciyyaes. B rpymnne 0oibHBIX mocie
KOMOMHHUPOBAHHOTO JieueHus B 33,33+6,8% ciyuaes npeobia-
Jlaim Jinua B Bozpacte 51-60 nieT, ¢ cepieuHo-JIeroO4HOM MaToso-
ruet - 6,2543,49% (p<0,05).

Maremaruueckasi MOZIE]Ib OLICHKH PHUCKa CMEPTH HPH paKe MH-
I1IeBO/IA TTOKA3aJ1a, YTO HE3aBUCHMO OT METO/Ia JISUSHHsI paKa Ipy/-
HOTO OT/ieJIa MHILEBOA PUCK CMEPTHOCTH yBEIIMYMBACTCS B IIep-
BbIC 2 TOJ1a M YCWIIMBAETCA CIyCTs 4 rofia rocie jjedeHus (puc. 7).

[lony4eHHble naHHBIE TOATBEPIKIACT KOPPEIALMOHHbIN aHa-
i3 1o CrupMeHy, IPOBEJCHHBIN MONAPHO C KAXION Ipynnoi
OOJILHBIX B 3aBUCHMOCTH OT CHOCO0A JICUSHUs M HalH4Msl (hak-
TOPOB HPOTHO3A.

AHaHI/IS JAaHHBIX, BIUAKOMIUX HA UCXO/ JICHCHUSA paKa NUIIC-
BOJIa BBISIBUJI, YTO HAa UCXOJ JiedueHHUs ¢ 95% noBepUTesbHbIM
MHTEPBAJIOM BIIMSIOT Takue GakTopsl, KaK JOKAIU3ALHUS OITy-
xouu (rs=-0,089776), ructonorudeckas popma (rs=-0,055125),
pervoHapHbie MetacTasbl B Jiumdoy3isl (rs=-0,0342697), npors-
JKEHHOCTh oryxonu nuieBona (rs=-0,248513). Brimenepeunc-
JeHHbIe (aKTOPbl OTHOCATCS K IOHITHIO CTaauil 3aboieBa-
Hust. OxHako, cpeay Bcex (akTOpoB MPOTHO3a HaubouiblIee
3HAa4YeHUE JUIss BbIOOpa JIeUeHHs W MPOTHO3a OTAAJICHHOTO
ucxoga MMECT HAJIWYUE PErMOHApHBIX METACTAa30B. I[J'lﬂ na-
HUEHTOB 10 60 JeT ¢ perdoHapHbIMM MeTacTa3aMu OIpese-
JSIIOT OTHAJICHHBIH HCXOJ INMPU KOMOWMHHUPOBAHHOW Teparuu
(rs=0,277693), B ciydae JOKaIMU3aLMK OIIyXOJIU B OpOHXHAIIb-
HOM U PETPOKapAMaIbHOM CErMEHTaX OTHAJCHHBIH MCXO[ pa-
BeH 15=0,243261, r'UCTOJIOrHYECKUN TUI — TUIOCKOKJICTOYHBIN
pak c oporoBenueM (rs=0,164874), npoTsHKEHHOCTh OITyX0JIU HE
6osee 3 cm (rs=0,311595), nHBa3uA OIIyXOIU MBIILIEYHOIO CIIOS
(rs=0,320403). Kpome TOro, npogomKUTeNIbHOCTh JKU3HU 3aBH-
CHUT OT (haKTOPOB BO3HMKHOBEHHs PELMJMBA paka M IIPOrpec-
CHPOBaHUs IpoLecca, MX CBsI3b COCTaBHJIA, COOTBETCTBEHHO,
1rs=-0,139073 u rs=0,144985.

Takum 00pa3oM, IPOTrHO3 OTAAJICHHOTO HCXO/A JICUSHHUsSI pac-
HNPOCTPAHEHHOTO paka TPYIHOro OT/eNa IHIIEeBOAa 3aBHCHT
OT cTaguu 3a00JIeBaHMs, JOKAJIH3ALMHA OIyXOJH U HAJIUYHS
pernoHapHbix Meracta3oB. [Ipu gorocnutaibHONW AMArHOCTH-
Ke JIOKQJIN3ALUK paKka B CPEJHE-TPYJHOM OTJele MUILIEeBOIa C
PacpoCTPaHEHHOCTBIO Tpoliecca Ooee 3 CM M HAIMYMEM pPeru-
OHApHBIX METAcTa30B B BO3pacTe 10 65 JeT HeoOXOaUMO IUIaHH-
poBath KOMOWHHPOBAHHOE JieueHHe (HEOabIOBAHTHAS JIydeBast
Tepanus-tonepauust). Jlydesas Tepanus OpH paclpoCTPaHEHHOM
pake rpyaHOro OT/ieNia MUILIEeBOAa HOCHUT MaJUTHaTUBHBIH XapaKkTep
U ee 11eJIeco00pa3Ho NPUMEHSTH Yy MalueHToB crapire 70 JeT ¢ co-
l'lyTCTByI'OLLII/IMI/I 3a6OHeBaHPI$[MI/l B CTaJIM1 JICKOMIICHCALIUH.

BoiBojbl. 1. PagukanbHbIM METOJIOM JICUSHHSI paKa Cpe/iHe- U
HIDKHE-TPYIHOI'O OT/ela MHUIIEBOA SABJISCTCS XUPYPIUUYECKUH,
IIPU KOTOPOM MEMaHa KyMYJISTUBHON BbKMBAEMOCTH paBHa 19
MecsaM. TpaauIMOHHYIO JIyYeBYIO TEPAIUIO CIeIyeT IpUMe-
HATH OTPAHUYCHHO, TaK KaK OHa HOCHUT l'[aJ'l.]'ll/IaTI/IBHHﬁ Xapak-
TEP, MEIMaHa BBDKUBACMOCTH HE NNPEBBIIIACT 9 MCCAILICB.

2. [Tpu HAJIMYMK pEerHOHAPHBIX METACTA30B MIPH PAKE TPYIHO-
o OT/IeJIa MHUIIEBO/IA [1EJIECO00PA3HO UCTIOIB30BaTh KOMOMHHUPO-
BaHHBIA METOJl (HE0aIbIOBAaHTHAS JIy4eBasl Tepanus-+orepanus
Jlptouca ¢ 2-30HaNIbHON TUM(OIUCCEKIINEH ), Me[aHa BbDKHBA-
eMocTH paBHa 19 mecsiam.

3. Benymum kputepreM Ipu BIOOpE MeTo/Ia JICYESHHUS IIPU paKe
IPYIHOTO OT/eJa SIBJISIETCS] HAIMYNE PETMOHAPHBIX METACTa30B.

4. Tlpu HeaJeKBaTHOM BbIOOpPE METOIA JICUCHHUSI B OTHAJICH-
HBIE CPOKH yBCHI/I‘II/IBaeTCH qacTtora pe€uUuAUBOB U NPOIrpeCcCUu-
POBaHME OIYXOJIEBOTO Ipolecca. PUCK cMEpTHOCTH CaMblii BbI-
COKHI1 B IepBbIe 2 ToJIa MOCIe JICUSHUsI, HE3aBUCUMO OT METO/a
Tepanuu.
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SUMMARY

PECULIARITIES OF TREATMENT OF DISTRIBUT-
ED FORMS OF THORACIC PART OF ESOPHAGEAL
CANCER

!Orazbayev B., Dzierzanowski T., 'Bukenov A.,
"Musulmanbekov K.

'Karagandy State Medical University, Kazakhstan; *Medical
University of Lodz, Poland

The aim of this study is to evaluate the methods of treatment
of thoracic part of esophageal cancer and to predict the results of
treatment depending on the factors of the prognosis.
© GMN

The results of treatment of 366 patients with cancer of the
thoracic part of esophagus for 10 years (2007-2016) on the basis
of the department of thoracic oncology of the Karaganda onco-
logical dispensary were studied.

The overall five-year survival rate, regardless of the meth-
od of treatment, was only 8.72% (28 of 321), and in the 6-10
year period 8.41% (27 of 321) lived, p <0.05. Analysis of the
overall survival of patients with cancer of the thoracic part
of esophagus showed that the method of treatment does not
have a significant effect on life expectancy. A multivariate
analysis of 19 grades that affect the prognosis of the disease
was carried out.

Radical type of treatment of the middle and lower thoracic
esophagus is surgical, in which the median of cumulative sur-
vival is 19 months. Traditional radiotherapy should be used in
a limited way, as it is palliative, with a median survival of no
more than 9 months.

The leading factor in the prognosis for thoracic part of esoph-
ageal cancer is the presence of regional metastases, on which the
choice of method of treatment depends.

Keywords: esophageal cancer, radiation therapy, survival,
regional metastases.

PE3IOME

JIEUEHUE PACIHHPOCTPAHEHHBIX ®OPM
I'PYAHOI'O OT/JIEJIA IMIIEBOJA

PAKA

10pa3sbaes B.A., 2J:xuep3anosckuii T., 'Bykenos A.M.,
"Mycyamanéexon K.K.

'Kapazanounckuil 20cy0apcmeenivili. MEOUYUHCKUL yHUEep-
cumem, Kazaxcman,; *Meouyunckuit ynueepcumem Jloosu,
THonvwa

Llenpio HacTOSIIIErO UCCIEIOBAHUS SBHJIACH OLIEHKA METO-
JIOB JICUEHHUS paKa IPyJHOr0 OTIeJsa MUILEBOAA U NMPOTHO3U-
pOBaHME PE3YJIbTATOB JICUCHHUS.

W3yuensl pe3ynbTarsl jiedeHust 366 O0JIbHBIX PakoOM TPyIHO-
ro oraena nuiesoaa 3a 10 sger (2007-2016 rr.) no marepuanam
OTJICJICHUS TOPAKaJIbHOM OHKOJIOrMK KaparanImHCKOTro OHKOH-
cnancepa. V3 uccnenoBaHus UCKIFOYEHBI ALMEHThI, KOTOPBIM
Ha 01.01.2018 . mociie IeueH st CPOKH HAOIIONCHUS COCTABHIIH
MeHee 2 JieT, npoaHanusuposad 321 (87,7+1,7) ciyyaid.

BrraBneno, uto obuias S-y1eTHAS BBDKHBAEMOCTb HE3aBUCHMO
ot criocoba jeyeHus cocrasuia 28 (8,72%) ciyuaes, ot 6 10 10
siet npoxuiu 27 (8,41%), p<0,05.

Ananu3 oOiell BbDKMBAaGMOCTH OOJIBHBIX PaKOM TPYIHOTO
OTZ€Ja MUILEBO/A BBIABUII, YTO METO[ JICUCHHUS HE OKa3blBAaeT
3HAUYUTEIBHOTO BIMSHUS Ha IIPOJOKUTEIBHOCTD XKU3HU. [Ipo-
BeJeH MHOro(akTOpHbIH aHanu3 1o 19 rpajaumsM, KOTopble
BJIMSIOT Ha IIPOTHO3 3a00JIeBaHuUs.

YCTIHOBIIEHO, YTO PAJUKAJIbHBIM METOJIOM JIEUEHHs paka
CpeAHe- W HUXKHE-TPYAHOTO OTAENa IMUILEBOAA SBISIETCS XU-
PYPrHUYECKUMA, IPU KOTOPOM MeAHaHa KyMYJIATHBHOM BBIKHBa-
eMocTH paBHa 19 mecsinam. TpaIuIIMOHHYIO JTy4EBYIO TEPAIIUIO
CllelyeT MPUMEHATh OFPAaHUYEHHO, TaK KaK OHA HOCHT IaJljha-
TUBHBII XapakTep, MeAHaHa BbDKMBAEMOCTU HE NpeBbIILIaeT 9
MECSILIEB.

BenymmimM kputepueM npu BbIOOpE METOZA JICUCHHs IIPU paKe
I'PYIHOTO OT/IeNIa MUIIEBOA ABJIIETCS HAIMYUE PETHOHAPHBIX Me-
TacTa3oB.
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COCTOSTHUE HECHEITA®UYECKOMN PE3UCTEHTHOCTHU CJIM3UCTOM OBOJIOYKH
MOJIOCTH PTA IIPU I'PUIIIIO3HOM CTOMATHUTE Y JTETEA
B KOHHEINIIMA OBIMHOCTHU MALT-CUCTEMBI

I'eBkamiok H.A., Cupuisipyk H.U., lIeinaa M.SL., yasak B.E., Kpyneii B.51.

Tocyoapcmeennoe gvicuiee yuebnoe 3asedenue « TepHononvckutl 20cy0apcmeenuviil
Mmeouyurckuti ynusepcumem um. M. A1. Topbauesckozo M3 Vkpaunvry

Kak wu3BecTHO, (axropbl Hecneuudpeckoil pe3uCTeHTHOCTH
XapaKTepu3yroTcs OOJIBIIUM Pa3HOOOPA3UEM U OCYIIECTBISIOT
3allUTY [IPY IIONaJAHUH BO BHYTPEHHIOIO CPEly OpraHu3Ma pas-
JIMYHBIX AaHTUTEHHBIX CTPYKTYP, B TOM YUCIIC U BUPYCOB [1,4,6].
Crausucteie 0007104KH, QYHKIHsS KOTOPBIX COCTOMT B obecrie-
YEHUH MECTHOIO MMMYHHTETA, BCIEJICTBMH CBOETO TOIOIpPa-
(14eCcKOro MoNOKEHUs NMEPBBIMU MOAIOTCS ATaKe NaTOrCHOB
[3,7]. PoroBas nonocts, ee ciau3ucTas 000JI0uKa, Kak Haubosee
OTKPBITBIl OT/EI NHUILEBAPUTEIBHOTO TPAKTA U JIbIXATEJIbHBIX
IyTeH, ABISETCS IEPBbIM MEXaHUYECKHM 0apbepoM Ul Ipo-
HUKHOBEHMS BO30yuTeNeH MH(EKIIMOHHBIX 3a001eBaHNi 1 aH-
THUI'€HOB, T10/J1aBasCh IIOCTOSIHHOW KOHTaMUHALMK U HOPMHUDYS
MHKPO3KOJIOTHIO CIM3UCTOH 06osouky nosoctu pra (COIIP) u
HIDKE JIexamx otaenos [7,12,15]. KonTtaxrt ¢ anTurenamu npo-
HCXOJIUT, B OCHOBHOM, Ha NOBEPXHOCTH CIU3HUCTBIX 000JIOUEK,
[O3TOMY MX BHEIIHHE CEKPEThl IPMHUMAIOT y4acTHE B 3alllUT-
HBIX peakuusax [2,5,10]. YeroituuBocts COIIP k Bo3neiicTBuIO
pasapaxuresneil B 3HAYUTEILHON Mepe ONpe/elsieTcsi COXpaHe-
HHMEM LIJIOCTHOCTH 3IIUTENNS, PereHepalys KOToporo odecre-
4yuBaeT OapbepHyIo QyHKIMIO Grarogapst HOCTOSHHOW 3aMeHe 1
YIaJICHHIO KJIETOK OBEPXHOCTHOTO CJIOS, COAEPIKAIIMX Ha CBO-
el TIOBEPXHOCTH MUKPOOpraHu3Mbl. CHMKCHHE YMCICHHOCTH
HHIUTeHHOW MUKPOQIOPBI U OcnabieHne ee aare3nu K IuTe-
JIMOLIMTAM JIaeT BO3ZMOXKHOCTb SHI0CUMOMOHTHOH MUKpodIope
KOJIOHH3MPOBATh CIM3UCTbIE 000JIOUKH Pa3INYHbIX OHOTOIIOB, B
TOM YHCJIe, IOJIOCTH PTa U CIIOHHBIX xenes [3,10,13,17].

Topnepxanue HOPMAJIBHOW (YHKIHMOHAIBHOH AKTUBHOCTH
OpraHoB MOJIOCTH PTa 00ECHEUUBACT CIIFOHA, KOTOPAs BBIIOJHS-
eT 3auTHY0 (QyHKIMIO Onaromaps moAjepkaHnio OypepHbIX
CBOMCTB, PEryJIsiLiMi BOZAHO-COJIEBOIO TOMEOCTa3a, NPEISITCTBYS
KOJIOHM3ALMd POTOBOW IOJOCTH HEKOTOPHIMH IOTEHIHAJIb-
HO TATOT€HHbIMU MukpoopranusMamu [3,8,12,14,17]. Kpome
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TOTO, CJIIOHA COIEPXKUT MPOTHBOMHUKPOOHBIE COCAMHEHHUS, KO-
TOpBIE BBIJEIAIOTCS CIM3UCTBIMH OOOJIOYKAMH U LIUPKYJIHU-
pytoT B kpoBu [9,18]. B pszne uccnenoBaHuil mokasaHo, 4To
KJIETOYHbIC UMMYHHbBIC PEAKIUU, KAaK U PEaKLUH BbIPAOOTKU
AHTHUTEJ B CIM3UCTONH 00O0JOUKE U B CBIBOPOTKE KPOBH, IPO-
UCXOJAT HE3aBUCUMO JApYr oT apyra [8,14], uto siBusercs
pelarouM MpU CO3AaHUM KOHUENLUHUHU €AMHOW MMMYHHOU
3alIUTHOM CHCTEMbI BCEX CIM3HCTBIX 000JIOYEK, B TOM YHC-
Je U NUIIEeBapUTeNbHOro TpakTa. CornacHo 3TOH KOHLEILUH
CIIM3UCTBIE O0OJOYKM JACHCTBYIOT KaK €IMHAas CHCTEeMa, IO
KOTOPOH PacIpoCTPaHSIOTCS aKTUBHMPOBAHHBIC B OJHOM e
a0Kyce JUMQOUUTbI, uMetomue QyHKIHOHAIbHYIO CBS3b C
CHUCTEMHBIM UMMYHHUTETOM [ 14].

B nocienHue roapl nosBUiCs psj paboT, B KOTOPBIX paccMa-
TPUBAETCA JIOKYCHAs MATOJIOTUs CIM3UCTBIX 000JI04EK, HCXOMs
u3 xoHuemnuu odmHoct MALT (mucosa-associated lymphoid
tissue)-cHcTeMbl — OCHOBHOTO 3BeHa MMMYHHOI 3alllUThI CIIH-
3ucThIX obomnouek [1,15,18]. MccnenoBarenu momyckaroT, 4TO
npu c60e B GpyHKIHUAX MECTHOIO MMMYHHTETa CIIM3HUCTBIX 000-
JI0YEK OTKPBITBIX MOJOCTEH OpraHu3Ma Kak MEepBbIX 3aIUTHBIX
GapbepoB Ha (JOHE PE3KOro YrHETCHHS PE3UACHTHOH MHKPO-
(Iopbl BO3HUKAET CUMOKO3 Psiia YCIOBHO-IIATOTCHHBIX OaKTe-
pHii, KOJIMYECTBO KOTOPBIX 3HAYUTEIBHO MPEBBIIACT UX J0JII0 B
HOPMaJbHOM MUKpoOHoueHose [16].

B HOpMe MuKpoduiOpa MonocTH pra HaXoAMTCsA B OMOJIOTH-
YECKOM «PABHOBECHH» U aJaNTallMi KaK ¢ OPraHU3MOM 4ello-
BEKa, TaK U MEX1y cOo0O0ii, OZIHAKO 3TO PABHOBECHE MOXET Ha-
pylLIaThCsl B pe3ysbTaTe BO3ACHCTBYA (HaKTOPOB, HOHMKAIOIIUX
COIIPOTHBIIIEMOCTh OPraHU3Ma M 3aLIUTHBbIE QYHKLUU TKaHeH
HOJIOCTH PTA, B YACTHOCTH TIPU OCTPBIX PECIIUPATOPHBIX BUPYC-
HbIX nHQekuusax (OPBU), koTopble, Kak MpaBuiio, 1eHCTBYIOT B
CHHEpru3Me ¢ OaKTepHaIbHbIMH.
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Lenpro nccnenoBaHus sIBUJIACh OLEHKA COCTOSHHS KOJIOHU-
3a[IOHHON PE3UCTEHTHOCTH CIM3UCTONH OOOJIOYKH M MHKPO-
OMOIICHO3a TTOJIOCTH PTa, (HUIUKO-XMMHYECKHUX O0COOCHHOCTEH
POTOBOM >KUAKOCTHU MPH I'PUIIIO3HOM CTOMATUTE y JETeil.

Marepuaj 1 Metoabl. [IpoBeneHO KIMHHUKO-Ta00paTOpHOE
obcnenoBanne 384 nereit, 6onpHeix OPBU B BO3pacte 6 mec.
- 7 7IeT, KOTOPbIC HAXOIUIIUCH Ha JICUCHHH B HHPCKIIMOHHO-00K-
CHPOBAaHHOM OTJeJICHUN TepHONOIbCKOM OOJIACTHON JETCKOM
KJIMHUYECKoH OonmbHMLBL M3 olmiero umciaa oOcienoBaHHBIX
OonbHBIX Y 318 neteil BHISBICHBI MOPaXKEHHsT TKAHEH MOIOCTH
pTa, cpeau HUX Jerkas Gopma IHArHOCTHpPOBaHa y 52 JeTeid,
cpenHe-Tskenas - y 185, Tsokenas - B 81 ciyuae. KoHTponbHy10
rpyniy cocraBuiu 66 6oiabHbIX OPBU netu 6e3 nopaxeHus no-
noctu pra. KommekcHoe uccienoBanne OOJIBHBIX AeTel mpo-
BEJICHO I10 SMHOI CXeMe C UCTIOIb30BaHUEM KIMHUYECKHX, MU-
KPOOHMOJIOTHYECKHX, [TUTOJOITMYCCKUX METOOB UCCIICAOBAHNS.

I[J'lﬂ OLICHKHU COCTOAHUA MCCTHOI'O I/IMMyHI/ITeTa IIOJIOCTHU pTa
IPOBOIMIIN LIUTOJIOIMYECKOE HCCIIEN0BAHUE, MaTepHua AJsl KO-
TOPOTO MOJIyJaId IyTeM cOCKoOa MOCPEICTBOM ILTIATeNs U T1e-
PEHOCHIIN Ha IPEIMETHOE CTEKJI0, GUKCUPOBAIIN M OKPAIIHBAIIH
OJHUM U3 NPUHATBIX IMOJUXPOMHBIX METOLOB I10 Hal’[aHI/IKOJ'[ay,
PomanoBckomy-I'um3e MO0 CrenuabHbIX METOIO0B OKpPAaCKH.
Jnst uccienoBaHus HecHeUM(DUUSCKHX HMMMYHOJIOTHYECKHX
(aKTOpoB, KAaKMMHU SIBJSIFOTCS  aAre3MBHO-a0COPOIIMOHHAS
CIOCOOHOCTb, CIYIIMBAHHE MOBEPXHOCTHBIX CJIOEB DIMHUTEIIHS
COIIP, murpanus nomumopdHo-saepHsix seiikoruros (IT5JT)
3a MpeJiesibl KPOBEHOCHOTO PycCiia, IIOTHOCTh 0aKTepHaIbHOIO
3acenenust COIIP, a Taxxke JICHKOIUTApHO-ITIUTEINAIbHBIA WH-
nexe (JIOW) u nHzpekc arpakuuy U3ydalnd Ma3KH-OTIEYaTKU C
anemeHToB nopaxenust COIIP, B3saToie y 6onbHbeIXx OPBU neteit.
O1ieHKa COCTOSIHHSI MECTHBIX (JaKTOPOB 3aIUUTHI POBOANIACH
IyTeM LHMTOJOIHYECKOT0 HUCCIIEIOBAHUS Ma3KOB-OTIIEYAaTKOB CO
CIIM3UCTOH MOJIOCTH PTa C MOACYETOM OTHOCUTEIILHOIO KOJIHUYe-
CTBa KaXJI0T0 BUJIA KJIETOK (HEUTPODUIIBI, TUM(OLUTHI, SITUTE-
THiT), a7COPOIIMOHHON CITOCOOHOCTH SITUTEIHS.

W3ydenne COCTOSHHMSI MPUPOAHON KOJOHHM3ALMK OyKKaJIbHO-
ro snurenaus nposoawau no Meroxuke A.H. Masnuckoro [11];
MHUKpoOHOTO Teizaka COITP — KomM4ecTBeHHOE U Ka4eCTBEHHOS
HCCIIEI0BaHNE MUKPOQIIOPBI, OCYIIECTBISUIN B COOTBETCTBHH C CO-
BPEMEHHBIMU METOIMYECKIMH PEKOMEHIALHsIMU. 3a00p MaTepua-
11 JUIs NCCIIEIOBAHUST MUKPO(IIOPHI TIPOU3BOMIIN CyXUM TaMIIO-
HOM C IIOBEPXHOCTU MSATKOTO HeGa nu 3az(Heﬁ TPETHU CIIUMHKU A3bIKA.
TamIoHbI TIOMEIIATN B CTEPHIIbHBIC TIPOOUPKH C TPAHCIIOPTHOM
cpenoit AMueca 1 J0CTaBIIsUIH B JIJAOOPaTOPHIO B MAKCUMAJIBHO KO-
pOT](l/lﬁ CpOK. I[.]'lﬂ BBIJACJIICHUSA YUCTBIX KyJ'll)Typ MHKPOOPIraHu3MOB
MaTepuas BbICEUBAIN Ha KPOBSIHOM, JKeITYHO-ChIPOBATOUHBIH arap,
cpey DHJIO, Ha CIICLUAIBHYIO CPEeILy ISl JIAKTOOAKTepHii ¢ mociie-
AYHOLIUM I/I3y'~IeHI/IeM (bepMeHTaTl/IBHle, AHTUT'CHHBIX U I1aTOI'CH-
HBbIX CBOﬁCTB BBIJICJICHHBIX KyJ'I])Typ 1o O6LLlel'lpl/IH$[T]>IM METOJIaM.
W3yuenne MUKPOQIIOPBI MOJIOCTH pTa OCYLIECTBISIIOCH C UCIIONb-
30BaHMEM TEXHHUKH a9POOHOT0 M aHa’POOHOIO KYJIETHBHPOBAHHSI.
HOCHC BBIICJICHUA W30JIMPOBAHHBIX KOJ'[OHPII‘/’I noJryvyaljii 4YucCTbIC
KYJBTYpBI OaKTepuii, rpuOOB Ha NMOIyKHAKOM cpene Amueca. [Ipu
OILICHKC pe3y.]'leaTOB HCCJICIOBaHUA y‘[l/lTbIBaJ'[H Ka'-leCTBeHHbli/'I u
KOJIMUECTBEHHBII COCTaB MUKPOQIIOPBI B KIIMHUYECKOM 00pasLie.
W nenTudukanuio KyisTyp OCYLIECTBISUIN [0 MOP(OIOrHUSCKIM,
TUHKTOPHAJIbHBIM, Ky.]'leypa.]'leblM, 61/IOXI/IMI/I'~leC](I/lM u 6I/IOJ'IOFI/I—
yeckuM cBolictBaM. OILIGHKY Pe3yJIbTaToB Julsl onpererenus Gop-
MBI AMCcOKM03a NPOBOIMIIN COMIACHO pekoMeHnarusam B.B. Xa3zano-
BOW M COABT. [LIUT. 110 9].

HOCKOHbe U3MEHCHUS, IPOUCXOAAINE B TKAHAX U CUCTEMAX
opranusma jeteid, 6onbHeix OPBU, He MOIITH HE MOBIUATH HA
(DU3UKO-XMMUYECKHAE CBOWCTBA OHOJOTMYCCKUX IKHUIKOCTEH,
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IPOBEAEHBI MCCIECAOBAHUSA POTOBOW >KUAKOCTH. Tak Kak ypo-
BEHb HECNELM(UUSCKONH PE3UCTEHTHOCTH MOJIOCTH pTa U ypo-
BeHb ()YHKIMOHAJBHBIX PEaKLUi B HEH 3aBHCUT OT CTaOMIIb-
HoctH pH poToBo# xuakocTu, onpenensiu pH u npooauiu
OLIEHKY JOBEpUTEIBHOIO MHTepBasa Konebanuit pH ¢ ucrons-
3oBanueM pH-metpa [S]. PoroByto xuukoctb cobupanu HaTo-
I[aK B TPayHpOBaHHbIC MPOOUPKU O3 CTUMYISILIUKM COINIACHO
pexomennanusm B.K. Jleontsesa [10].

Pesyabrarel u ux odcyxiaenue. Kak nzBectHo, OapbepHast
(YHKIUS CITU3HUCTOM MOJIOCTH pTa JOCTUTACTCs Oaroaapsi psity
(hakTOpOB, B MEPBYIO OYEPEb, XUMUICCKOW M MEXaHHUYCCKOM
CTOWKOCTH POTOBOIO CIIOS, TIOCTOSTHHOMY YHNAQJICHUIO €ro I10-
BEPXHOCTHBIX CJIOEB U OBICTpOMYy OOHOBIeHHMIO. Kierku mo-
BEPXHOCTHOT'O CJIOSI DTUTENINS CIM3UCTONH OOOJNIOYKH ITTOJIOCTH
pTa BCeria NMOKPbITbl MHOTOYUCIICHHBIMHU MUKPOOpPraHu3sMaMu,
OTHOCSILIIMHUCS K PE3UACHTHOI MUKPO]IIOpe MOJI0CTH PTa U XO-
POIIO BBIABJIAIOTCA IMPHU HUTOJIOTHYCCKOM HMCCIICIOBAHUU.

Cocrosinre HopMaibHON Mukpoduopsr srutenus COITP sB-
JISISTCST OJTHUM M3 YyBCTBUTEJBHBIX (DAaKTOPOB MMMYHHOM CHCTe-
MBI, JIOKQJIN30BaHHBIX Ha CIIM3HMCTHIX 000JI0YKax. B mocmeqHux
MyOUKALUSX PacCMaTpUBACTCS JIOKYCHAsI MATOJIOTUsI CIM3HCTBIX
000J104€K, BBIXOAS M3 KoHIEmmu obmuocty MALT- cucremsl
— mucosus associated lymphatic tissue (ciu3ucras acconmarys
JMM(ATHYECKUX TKaHEH) — OCHOBHOTO 3B€Ha UMMYHHOM 3aIllUThI
CIM3UCTBIX 00osiouek. COon B QYHKIHMSIX MECTHOIO MMMYyHHTETa
CIIM3UCTBIX 000JI0YEK OTKPBITBIX MOJIOCTEH OpPraHU3Ma, B TOM YHC-
JIe U CIIM3KCTOM MOJIOCTH PTa KaK NEPBBIX 3aIUTHBIX 0apbepoB, HA
(hoHe Pe3KOro YrHETeHUs Pe3UICHTHONH MUKPOGIIOPBI IPUBOIUT K
YCHJICHUIO CUMOMO032 Psifia YCIIOBHO-IIATONCHHBIX OAKTEPHit, KOIH-
YECTBO KOTOPLIX 3HAYUTEIIBLHO IPEBBIIIACT UX JTO0JIK0 B HOpMAJlb-
HOM MHKpoOuorenose. Uto kacaercs 3aceieHUs OyKKalIbHOTO
ONUTEIINS, CIEAYET OTMETUTH, YTO l'lOZ[C‘-lI/ITaHHl)Il\/'I HaMHU HHJCKC
KonoHm3auuu OykkansHoro snutenus (MKbDJ) y nereit ¢ nerkum
TEYEHUEM TI'PUIIIO3HOro croMaruta Obu1 Hike (1,54+0,09) yci.
ell., 4YeM aHaJIOIMYHBIM [OKa3aTellb 1eTel KOHTPOJIBHOW IPYIIIbI
(1,69+0,03) yc. en. Onpenenenune UKBD y nereii co cepente-Tsbxe-
710 (hOpMOIi TPHITIIO3HOTO CTOMATHTA MOKA3aJI0 €r0 CTATHCTUYECKH
nocroBepHoe (p<0,05-0,01) carxenue o 1,23+0,01 yen. exn. [Ipu -
xerioM TedeHnu 3aboneBanust IKBD Obt B 2 paza HIKe, 4eM aHajio-
TUYHBIN TOKasareb OONbHBIX aeteit 6e3 mopaxkenust COITP u cocra-
B 0,9740,03 ycn. en. Takum o6pasoM, pe3yssTarsl HCCIIe0BAHNH
CBHICTEECTBYIOT 00 aKTHBHOW PeaKiK Ha MH(EKLIMOHHBIHA TpoLiece
HeCTelM(IIECKOro 3BeHa MECTHOTO KIMMYHHTETA ITOJIOCTH PTa.

Kononmsanmonnast pesucrenrHocts COINP Graromapst cumobuo-
THYECKOMY XapaKTepy HelaToreHHOH MUKPOQIIOPhI CIOCOOCTBYET
(byHKLII/IOHPIpOBaHPI}O €CTECTBEHHOI'0 NMMYHUTETA, KOTOprﬁ oa-
JISP>KUBACTCS B TIOCTOSIHHOM aKTHBUpoBaHHOM coctosiHuu. COITP
y JieTeil paHHero Bo3pacTa 0COOSHHO YyCTBUTENbHA K TOKCHYECKO-
My BO3JCHCTBHIO BHPYCOB M YCJIIOBHO-TIATOI€HHOM MHUKPOQIIOPBHI,
B PE3yJbTaTe 4ero CHIKAIOTCS CONPOTUBISEMOCTh OpraHu3Ma U
3alUTHBIC (DYHKIMK TKAHEeH TIOJIOCTH pTa, HapyIIaeTcs OMOJIOrH-
yeckoe paBHoBecue Mukpoduiopsl COIIP. YeraHosieHHbIe (ByHK-
[IMOHAJIbHBIE H3MEHEHMS] OYKKAIBHOIO SIUTENUS OTOOpaXKaroT
MHTEHCUBHOCTD 3aCCJICHUS ayTOXTOHHBIMHU MUKPOOpPraHu3MaMu B
3aBHCHMOCTH OT TSDKECTH IIaTOIOrnyecKoro mporecca. CooTHoIe-
HHE MEX/Ty CTEIICHBIO KOJIOHHU3ALMU OaKTepuaibHOM (IIophl U pe-
AKTHBHOCTBIO OpraHu3Ma peOCHKa HEHOCPEICTBEHHO OTPaXKeTCs
Ha Xapakrepe kiuHudeceoro Teuenust OPBU.

CrienoBaresibHO, KOJIOHM3alMoHHas pesucreHTHocTh COIIP
Oraromapsi HAJIMYHIO MOIIHBIX CICIU(PUICCKUX U Hecreppuye-
CKuX (haKTOPOB MECTHOIO MMMYHHUTETA IPEIATCTBYET OaKTepu-
anpHOMY 3acenenuto COIIP naroreHHbIMM MUKPOOPraHU3MaMHU U
UTPAET MPOTEKTOPHYIO POJb B BOSHUKHOBEHUH BOCHAIUTEIBHBIX
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nporieccoB. OnmHaxko, ¢ yBenudyeHueM tsoxkect OPBU vecnienmdu-
yeckre (PaKTOphI MECTHOTO HMMYHHTETA HE TIPEAYPEKIAI0T BO3-
HUKHOBEHME KaTapaibsHoro Bocranenust COITP.

H3BeCTHO, UTO COCYIUCTO-ME3CHXMMAIIbHYIO PEAKLIHIO TIPU BOC-
MaJICHUH 00CCIICYNBAIOT, KPOME TUIA3MEHHBIX, M KJICTOUHBIC ME/IU-
aTopbI, CBSI3aHHBIC C JIAOPOIMTAMHU, TPOMOOIIUTAMHU, 6a30(HIaMH,
Makpodaramu, tumdonrramu, [IS1JI. OHK TeCHO COTPYAHHMYAIOT,
YTO TIO3BOJISCT IUIA3MEHHBIM MEUATOpaM 00CCIICUHTh MOBBIIIICHUE
COCYIMCTON MPOHMIIAEMOCTH U akTuBauuo xemoraxcuca TSI misa
(harormTosa ¥ BHyTPUCOCYAHCTOMN KOAryJsILHK B O4are BOCIAICHHSI -
JUTs1 OTPaHHYEHHST BO3OYIUTEIIS ¥ CAaMOTO OYara BOCIaJICHHSL.

C IMarHOCTUYECKOH LENbI0 MIPOBEICHO LIUTOJIOIUYECKOE HC-
CJICZIOBAHUE [UIS BBISBJICHHS MPUPOABI MHUKPOOHBIX arcHTOB,
CBSI3aHHBIX C IOBEPXHOCTHIO CIM3UCTON 000JI0UYKH, 00YCIOBIIHU-
BarOIMX ¢¢ MH(EKIMOHHOE mopakeHue. [TocTosHHAsS KOTOHH-
3anuoHHas pesucreHTHOCTH COIIP npenycmarpuBaer Hanuuue
MOIIHOTO HeCTeH(GUISCKOro MMMYHOIOTHYECKOroO (hakTopa, B
YACTHOCTH are¢3WBHO-a0COPOIIMOHHON CITOCOOHOCTH, JIECKBa-
Mauuu noBepxXHOCTHHIX cioeB snutenus COIIP u murpanun
I151J1 3a mpenesnbl KPOBEHOCHOTO pycia.

B pesynbrare mpoBEICHHBIX IUTOJOTHUCCKUX HCCIICIOBAHHI
Ma3KOB-OTIICYaTKOB Y IETeH C JIErKMM TeUSHHEM IPUIIIIO3HOTO CTO-
MaTHUTa BBISBICHO: B KOKIOM 1ojie 3peHus 10 10-15 oanHOuHbIX
SIUTETUOLUTOB C POBHBIM KOHTYPOM, IIPEUMYILIECTBEHHO MOJIATO-
HAJIBHOU MM KpyIoi (opMbl ¢ 6a30(MIIbHOM, KaK MMPaBUiIo, HH-
TEHCHUBHO OKPAILICHHOH IMTOIIA3MOMN, KPYIJIbIM JIMOO OBaJIbHON
(bOpPMBI SAPOM MEJIKUX PasMEpoB. B OTHENbHBIX SMHUTEIHOIMTAX
sipa OTCYTCTBYIOT, HA UX MECTe HaOIIONAeTCs] MPOCBETICHHBIN
BAKyoJICMOAOOHbIH y4yacTok. Ha oTnesnpHbIX mperaparax orpe-
JICIISTFOTCSL HEOOIBIIINE TPYIIITBI SIUTEITHONUTOB (110 2-4 KIICTKH B
KaKJ101), IMameTp KOTopeIx cocTanisieT 60-80 mxm. Cpenu snuTe-
JIMAJTBHBIX KJIETOK OTPEICIISIFOTCS CBOOOIHBIC 1 A0COPOUPOBAHHBIC
IPYHITbl MUKPOOpPraHu3MoB. KonnuecTBo MUKPOOHBIX Tl He3Ha-
YUTENIBHO W MPEJICTABICHO, B OCHOBHOM, KOKKOBBIMH (hOpMaMHu.
Mo xapakTepy KOJIOHHMI OOJBIIMHCTBO U3 HUX OTHOCHTCS K CTa-
(IITOKOKKaM, OHH, KaK MPaBUIIO0, CAMHUYHBIC U B Ma3Kax CBOOOIHO
PACTIONIOKEHBI MEXTY SITUTEIIHOLUTAMI.

Hapsimy ¢ KOJMOHMSIMH TaTOT€HHBIX MHKPOOPTaHHU3MOB HAXO-
JTCs eAMHMYHbIe U uenble rpymsl [T B accoummupoBaHom ¢
anutenrouuTaMu cocrosHud. Yacte [151J] umeror npusHaku ax-
THBALIMK, B UX LUTOIUIa3Me COICPIKUTCS YBEJIMUYCHHOE B 00beMe
CErMEHTHPOBAHHOE S/IPO M CAMHUYHBIC (harorUTUpOBaHHbIC OaK-
Tepun. Kpome HEHTPOUIBHBIX IPAHYIONUTOB, B IUIACTE DITHTE-
JIHST OTIPEICTISTFOTCS OTACIBHBIC JTUM(OIUTHI, KaK TPABIJIO, MaJIbIC,
OTHOCAIIHMECS, ITpeuMyILecTBeHHO K T-kierkam. s yactu num-
(OIUTOB, OTIPE/ICIIACMBIX B SMUTEIHATBHBIX TIACTAX, XaPAKTCPHBI
Mopdooruyeckre MpU3HaKH, YKa3bIBAIOIINE HA MX JIBIKCHHE.
BceTpeuarotes TakKe AMHUYHBIC MOHOLIUTBL.

TToncunTaHHbI JEHKOUTAPHO-ITIUTEINAIBHBIA UHIEKC KO-
nebancs B npenenax ot 6 g0 15. AHanu3 KJIETOYHOTO COCTaBa
BBISIBIJI HE3HAYMTEJIbHOE MpeobianaHue Makpodaros Haj Mo-
HoIUTaMu. He3HauuTeIbHO CHIIKAIOTCS (paroiMTapHbId HHICKC
W 1OYTH B 1,5 paza B CpPaBHEHUU C KOHTPOJIEM MOKA3aTeH HH-
JIeKca aTpaKLuu.

V nereil co cpenHe-TsHKEIbIM TCUEHUEM BUPYCHOTO CTOMAaTHTa
B Ma3Kax-OTIeyaTkax HaOIoaeTcsl yBEIMUYCHHE KOJIMYSCTBa dIH-
TEJTHOLIUTOR, TIOJIOBHHA M3 HUX COOPAHBI B IUIACTHI, COCTOSIIINC U3
5-12 x1eToK. DNUTEINOLUTHI UMEIOT Oomine pazmepsl (40-70 MxkM
B JIMaMeTpe), 3a3yOpeHHbIE KOHTYpPBL S1apo HeOONbIIMX pa3Me-
POB UMeeT LeHTpajbHOe pactoyiokenue. Cpeau 3MUTEINOLUTOB,
OOJIBIIMHCTBO M3 KOTOPBIX MMEET IPOCBETIICHHYIO IIUTOILIA3MY, B
18,3 % cityyaeB BCTPEUAOTCSI KJICTKH ¢ 0a30(MIIBHON IIUTOIIIA3-
MO#1 ¥ IHTEHCHBHO OKPAIIICHHBIM, CPEIHUX pa3MepoB sipom. Pas-
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MepbI TaKUX KJIETOK UyTh MEHBILIE U COCTABILIIOT 40-55 MKM B 1iua-
metpe. Cpean OAMHOYHO PACIIONIOKEHHBIX KICTOK HAOIIONAI0TCs
OT/ICTIbHBIC Oe3bsi/IepHBIC (OPMBI C TIPOCBETIICHHOM HEHTPATIBHOM
YacThI0 LHUTOILIa3Mbl. KOHTYpBI KIIETOK Iajkue, ux (opma, Kak
HPaBHIIO, TOJMTOHAJBHAs JIMOO0 oBasibHAsl. Cpey OMHOYHO pac-
TIOJIOXKEHHBIX KJICTOK AUAMETP HEKOTOPBIX JIOCTUTAET, B CPEIHEM,
65-70 MKM, OHU UMEIOT HHTEHCUBHO OKPALICHHYIO LIUTOILIa3My C
JIOCTATOYHO OOJIBIIINM SIIPOM.

V3mensieTcst  Takke Xapakrep OakTepuaibHOrO —3acesieHUs
COIIP. Cpenu rpyIi SMUTESTUOIMTOB HAOMIONACTCS 3HAYMTEIBHOS
KOJIMYECTBO MHKPOOPTaHNW3MOB KOKKOMOIOOHOTO IPOMCXOXKIe-
Hus. Hapsiy co cTpenTokokkaMu, cTadUIOKOKKaMU HOSIBIISIOTCSI
MAJIOYKOBU/IHBIC OAKTEPUH, KOTOPBIC JIOKATH30BAHbI, B OCHOBHOM,
Ha BHEUIHEH MeMOpaHe SMUTETMOIMTOB U B MEKKICTOUHOM I1PO-
CTPAHCTBE JIUTEIMAIIBHBIX IJIACTOB. BOJBIIOE KOJIMYECTBO MHU-
KPOOPraHM3MOB HaOMIONACTCS CPeM KIETOK JIUM(pOLUTAPHO-TH-
CTHOIUTAPHOTO TporcXokaeHus. Kietku mumdonurapHoro psiaa
MMEIOT OBAIBHYIO WM YAJMHEHHYIO MHOTOOTPOCTKOBYIO (hopMy,
pacrosaratroTcs Ha 3HAUUTENBHBIX PACCTOSHMAX IPYr OT Apyra,
YacTh U3 HUX cOOpaHa B HEOOJNBIINE IPYIIIBI - 110 2-5 B KaXKIOM.
Berpeuarorest IeHKOIMTBI, OTIENBHBIC CETMEHTOSICPHbIC HEl-
TpOGWIbHBIC TPAHYJIOLMTHI, MPEUMYIIECTBCHHO, JICreHEPATHBHO
M3MCHEHHbIC, C THIICPCETMEHTHPOBAHHBIM SIZPOM, 0€3 MEPEIIOHOK
MEXJIy CerMeHTaMH, 0e3 crieu(puIeckoil 3epHUCTOCTH, YTO CBHU-
JIETENIbCTBYET 00 OCTPOM BOCHAIHTEIHLHOM IPOLIECCE B POTOBOM
nonocTu. [osiBIICHHE SAMHUYHBIX S03UHODIIOB CBUACTEILCTBYET
0 MPUCOSTMHEHUH AJUIEPTUUSCKOr0 KOMIIOHEHTA K Pa3BUTHIO BOC-
nanuresbHoro mporecca. CHIDKAIOTCS MOKa3aTeny (aronurap-
HOTO W MHJIEKca arpakuuu 10 32 1 28, COOTBETCTBEHHO, B TO XKe
Bpemst JIOU ysermmuuBaercs o 30-45.

V nereii ¢ TsoxensiM TeueHrneM OPBU B kaxxaom rosie 3peHust
Ma3Ka-oTIevaTka HabarofaroTest 1-2 rpymiisl SIUTENHOLUTOB MO
20-30 kyeTok B KaxaoM miacte. L{uronnazma 3TUX KIETOK WH-
TEHCHBHO OKpAILIeHA, SIIPO OOJIBIINX pa3MepoB, OBAIBHOIT JTMOO
OKpPYTJI0it ()OPMBI, C POBHBIMU KOHTYPaMH U HEKHO-3€PHUCTHIM
xpomaTrHOM. Cpenu OTACNBHBIX KJIETOK M Ha TOBEPXHOCTHU
OOJIBIIMHCTBA U3 HUX PACIIOJIOKEHO 3HAUUTEIBHOE KOJIMYECTBO
KOJIOHWH MaTOreHHBIX MUKpOOpraHu3MoB. [1o xapakrepy koio-
HUii OOJBITHHCTBO M3 HUX OTHOCUTCS K MUKPOOPTraHU3MaM KOK-
KOOOPA3HOTO MPOUCXOHKEHHS — CTA(DUIOKOKKHU, CTPEITOKOKKH,
JIMIUIOKOKKH. HaOmiogaercs nmoBbIICHHOE KOJTMYECTBO MUKPO-
OpraHM3MOB IAJIOYKOBUIHOI (OPMBL, Cpeau JHUMQpOUIHOTO
KOMITOHCHTA - 3HAYUTEJILHOE KOJMYECTBO CErMEHTOSIICPHBIX
HelTpodmios. OOpaiaetT Ha ceOsS BHUMAHHUE CTATHCTHUYCCKH
JIOCTOBEPHOE (BCE Pa3HUIIbI AOCTOBEpHHI B mpeaenax p<0,01)
YBEIHUCHHUE KOJMYECCTBA D03WHO(DHUIIOB B Ma3Kax-0TIeUaTkax B
CpaBHEHHH ¢ OOJIBHBIMU cpeHe-TsDKes0i hopmoit OPBU. Ipu
3TOM 503MHO(GMIBI UMEIOT MPH3HAKA BBIPAKCHHBIX ITHUCTPO-
¢uuecknx n3MeHeHuid. Bo3pacTtaer konnuecTBo JIMMQOIUTOB,
4TO, IO BCEH BEPOSITHOCTHU, CBUICTEIILCTBYET O BOBJICUCHUU B
MPOLECC UMMYHHOH CHUCTEMbI OpraHHM3Ma M TEepexoie OCTPOi
BOCHAJIMTEIILHON peakiuu B XpoHudeckyto. [Tokasarens ¢aro-
LHUTAPHOTO MHACKCA M MHICKCA aTpaKkMKU CHUXKAeTcs 10 18 u
14, COOTBETCTBEHHO, B CPAaBHEHUU € IPEbIAYIIEH IpynIoi 06-
clleoBaHHbIX, nHAeKc JIOU npu sToM yBennuusaercs 1o 60-70.

Taxum 00pa3oM, MPOBEACHHBIC UCCIISIOBAHUS KICTOYHOTO U
0aKTepruaJbHOr0 KOMIIOHEHTOB Ma3KoB-oTnedarkos npu OPBU
y JIETEH MO03BOJIMII BBIJICIUTE 3 THIIA IUTOTPaMM, Kax/1as U3 Ko-
TOPBIX COOTBETCTBYET ONPECICHHON CTEIICHHU TSKECTH KIMHU-
YECKOro TEUeHHs 3a00JieBaHus. BhIaeIeHHbIC HCXOIHBIC THIIbI
LUTOTPaMM MOTYT OBITh HCIIOJIb30BAaHbI KaK IIPOTHOCTUUECKUE
kputepuu Tedenus OPBU, B yacTHOCTH r'MHTUBUTA, U JUISI KOH-
TpoJist 3 (HEKTUBHOCTH MPOBEICHHOTO JICUCHHUS.
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Tabruya. Yacmoma eviceusanusi aymoxmoHHbiX, Hepe3uOeHmMHbIX NAMO2SEHHbIX U YCI08HO-NAMO2EHHIX MUKDPOOPSAHUIMOG
¢ nosepxnocmu COIIP 6onvnvix OPBH oemetl (6 % om konuvecmea ucciedyemuix npo6)

YacToTa BBISIBJIEHUSI POCTA MIKPOOPTraHU3MOB HA MUTATEJbHBIX Cpegax
MHKPOKOKKH, Str. Pyoge-
Tpynmsr JIAKTO0 AL MILIIBI, nes, St. Epi-
00cJIe10BAHHBIX CTpemTOKOKKH, 30JI0THCTBIH B-remo- . rpuobI KULIEYHast dermidis, .St'
GObHBIX K0aryJia3o- u JUTHYeCKHI . Interme-dius,
cTapUI0KOKK Candida najoyKa .
JIelUTHHA30- CTPENTOKOKK S. haemo-lyti-
oTpHULAaTeJIbHbIE cus, Coryne-
CTAQUIOKOKKH bacterium
bes com 100,00% 5.46* - 1,53+ 1,01 )
Jlerkast popma 95,58%* 6,03* - 2,08% 3,42%
Cepenne- 64,43 19,32% 5.27% 7,44% 5,63*
TsDKeNast popma -
Tsoxenas hopma 23,12% 54,71%* 21,86%* 33,31% 8,76* g.17%

npumeyanue: * - nanuuue docmoseprou pasuuysl (p<0,05-0,01)

CooTHOIIEHNE MEXK/Ty SMUTEINATPHBIMU KIETKAMH U3 Pa3HBIX
cioes COIIP, ITSJT 1 BUOBBIM, KOIMYECTBEHHBIM COCTaBOM MH-
KPOOPraHMW3MOB 3aBHUCUT OT MHOTHX (haKTOPOB, BEAYIIHM U3 KO-
TOPBIX, IO BCEH BEPOSITHOCTH, SIBJISIETCSI COOTHOIICHHE MY HX
MIAaTOTeHHOCTHIO M TUIIOM KOJIOHM3AINK OaKTepHAIBHOH (IIOpEL, ¢
OZIHOM CTOPOHBI, U PEAKTUBHOCTHIO MAKPOOPTaHH3Ma, C IPYTOH.

Wzydenne coctosHus (PakTOpOB €CTECTBEHHOHW PE3UCTEHT-
Hoctu COIIP, cocTosiee B ONMpeAeICHUH IUIOTHOCTH OaxTe-
puansHoro 3acenenust COIIP, BBISIBUIIO OTKIOHEHHS B COCTaBE
MHUKpOOHOHU (rops! (Tabnuma).

B pesynbrare mpoBEeNEHHOTO HCCICTOBAHUS yCTaHOBJIEHO,
4yT0 MUKpoduopa npu Jerkoir popme OPBU ¢ mposBnernsmu
Ha COIIP ormmmuanach oT MUKPO(IOPHI AETeH KOHTPOIBHOM
TPYHIIBI JIMIIb KOJIMYECTBOM PE3UACHTHOH (opsl. Pe3ynbrarer
N3y9eHHs] MUKPOOHOTO 00CEMEHEHUSI CITM3HUCTON IOJIOCTH pTa y
nereit, 6onpabIX OPBU, mokazanu, 4To y ManueHToB ¢ JIETKUM
TeyeHueM 3aboeBanus oHo cocrtasiser 10°+10? CFU/cM?, T.e. Ha-
XOIMTCS B IIpe/ieNiaX AAHHBIX JUIS IPAKTHIECKU 3T0POBBIX JIETEH
— 10*10° CFU/cm?. Yto Kacaercsi BUIOBOIO COCTaBa MHKPO-
(I1opBI, TO B KOHTPOJBHOM M TpyIIe AeTei ¢ jerkoi hopmoit
TPHUIIIO3HOTO CTOMATUTA BBIIENICHBI, B OCHOBHOM, MHKPOKOK-
KH, JIAKTOOAIMJIIBI, HETEMOIUTHIECKHE U O-TeMOIUTHIECKHUE
CTPENTOKOKKH, KOAaryna3o- M JEHEeTHHA300TPUIATeIbHbIe CTa-
¢unokokku (gacrora BeiceBaHus — 100% u 95,58%, cooTBer-
CTBEHHO).

Ha nnrarenbHBIX cpefax, 3aCestHHBIX MaTePUaIoM U3 MOBEPX-
Hoctu COIIP nmereid, oTMeyasin OMUHOYHBII POCT 30JI0THCTOTO
cradunokokka (6,03%), rpudos Candida (2,08%) u kummeanoi
nanouku (3,42%), 4T0 CBHAETEIBCTBYET O MPUCYTCTBHHU HA TI0-
BepxHoctu COIIP mpencraBureneil Hepe3uAEHTHOM MUKPOQIIO-
pst. CireioBaTesIbHO, TIPH JIETKOM TEUEHHH I'PHITIO3HOTO CTOMAa-
THTA HAOMIOAAIOTCS HE3HAYUTEIbHBIC OTKIIOHEHHMS TTOKa3aTeseH
TOME0CTa3a POTOBOH IOJIOCTH, BBIPAYKAIOIINECS B YBEITMUCHUH
KOJIMYECTBA PE3UACHTHOH MHUKPOGIIOPHI M HE3HAYUTEIFHOM
YBEJINYEHHH MIPEICTaBUTEINCH HePe3UICHTHON MUKPO(IOPHI.

UYro kacaercst unTeHcHBHOCTH 3aceneHust COIIP pesnneHTHRIMI
MHKPOOPTaHU3MAaMH, TO CJIELyeT OTMETHUTb, YTO IIPH CPeIHE-TsIKe-
no#t opme OPBU nporcxonsT KOIMYEeCTBEHHBIC 1 KaYCCTBCHHBIC
M3MEHEHHS! MHUKPOQJIOPEl B CPAaBHEHUH C JIETBMH KOHTPOJIBHOM
TpyIITbl ¥ OONMBHBIMH JIeTKoi (hopmoit OPBU, uto nposiBisiercs B
cratuctTiHdecku 1octoBepHOoM (p<0,005) yBelIMYeHHH KOIMYECTBa
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HeTunuuHbIX it 300poBoit COIIP merckoro Bo3pacTa maToreH-
HBIX ¥ YCIIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB.

[InotHOCTE OakTepmanbHoro 3acenenus COIIP y nereit
npu cpenHe-Tshkenoit popme OPBU moxkasana, 9To B cocraBe
MHKPOOHOH (HJIOPBI MPOUCXOAAT 3HAYUTEIBHBIC OTKIOHCHUS.
IIpn GaxTepmanbHOM HCCIIEOBAaHUHM MaTepuaina, 3a0paHHOTO
0T OOJIBHBIX ATOH TPYMIIBI, AyTOXTOHHAS MHUKpPO(IIopa (MHUKpPO-
KOKKH, JTaKTOOAIIMIUIbI) BbIcenBanach B 64,43% ciydaeB, Kak
MPABIJIO, B ACCOIMAIMH C MATOTeHHBIMH M YCIOBHO-TIATOTCHHBI-
MM MHKPOOPTaHM3MaMH - 30JI0THCTBIM CTa(UIIOKOKKOM, OeTa-re-
MOJIUTUYECKIM CTPENTOKOKKOM, TIMOTEHHBIM CTPENTOKOKKOM HIIH
rpubamu Candida. B 27,06% ciydaeB ayToxTtoHHast MUKpodIopa
OTCYTCTBOBAJIa; B HUCCIIELYEMOM MaTepHale BBIICIUINCH Ha3BaH-
HbIe TIaTOTCHHBIE U YCJIOBHO-TIATOTEHHBIE MHKPOOPTaHW3MBI B
GombiioM kommuectse. Hapsimy ¢ 9TUM, CpaBHHUTENBHO 4acTo U B
OOJIBIIIOM KOJIMYECTBE BBIICIBUINCH HETHIMYHBIC IS JETCKOTO
BO3pACTa MAaTOTCHHBIC M YCIOBHO-IIATOTCHHBIE MUKPOOPTaHH3MEI -
30JI0THCTBIN cTaMIOKOKK B 19,32% cirydaeB, MHOTEHHBIH CTpeT-
TOKOKK - B 11,73%, xumednas nanodka - B 5,63%, rpubsr Candida
- B 7,44% u GeTa-TeMONUTHYIECKNH CTPENTOKOKK - B 5,27% ciy-
yaeB. OfHAKO MX KOJIMYECTBO HE MPEBBIIIANO BEIMUMHY TOPSAKA
10* CFU/em?.

VYrHeTeHne pocTa MHKPOOPTaHU3MOB - NPEACTABUTENCH ay-
TOXTOHHOI MHUKpPO(IIOPHI, MOSBICHHE W HHTEHCHBHBIH POCT
MAaTOTCHHBIX M YCJIOBHO-TIATOT€HHBIX HEPE3UACHTHBIX MUKPO-
OPraHM3MOB SIBIISICTCSI IPOSIBICHUEM JHCOMOTHYECKOTO CIBHTA
- mucbakreprosa I-1I crenmenn. CrenoBarenbHO, HapyIICHHS B
mukpooskoiorun COIIP mpu cpenne-Tspkenonr hopme OPBU,
pazsutre aucOaxreprosa I-1I cTenenu ABIAIOTCS MpHU3HAKAMH
CYIIECTBEHHOTO CHIDKCHHS 3aIlIUTHBIX OapbhepHBIX CBOUCTB
CJIM3UCTON POTOBOM 10N0CTU. VIHTEHCUBHBIN POCT MATOTEHHBIX
U YCIIOBHO-TIATOT€HHBIX HEPE3UICHTHBIX MHKPOOPTAHH3MOB U
HCYE3HOBEHNE AyTOXTOHHON MHUKPOQIIOPHI SBISIOTCS HeOIaro-
HPUSATHBIM HPOTHOCTHYECKUM IIPU3HAKOM TedeHHs 3aboieBa-
HUS U CBHUAETEIBCTBYIOT O HANPSDKCHHOCTH PEaKIHH HECTIell-
nduueckoro 3seHa MectHoro uMmmynurera COITP.

Uzyuenne muxpoduonenoza COIIP mpu Tsoxenoit ¢gopme
TPHUIIO3HOTO CTOMATHTA IT0KA3aJI0, YTO B XapaKTepe MHKPO-
(IIOpEI ATUX JeTel BBISIBICHBI HAanOoJIee CYIIeCTBEHHBIE OTKIIO-
HEHMS: Yalle BBIICNSACTCS 30J0THCTHIN cTadmIoKoKK (54,71%),
pexe - OeTa-TeMOIUTHYECKUH CTPenToKOKK (21,86%), TpuOEI
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Candida (33,31%), Str. pyogenes (8,17%). UacTtora BbIsIBICHHS
B POTOBOI1 MOJIOCTH KHUILEYHOH MaJOYKU CYIIECTBEHHO HE OT-
JIMYagach OT YaCTOThI €€ BBIIBICHUS y OOJBHBIX CO CpeaHeil
bopmoii TskectH (5,63%). OmHAKO BCTPEYATHCH ACCOIHAIIUH
kokkoBoit ¢uopsl ¢ E. coli (9,71%), P. aeruginosa (7,63%),
C. albicans (6,52%), Str. pneumoniae (5,13%), Enterococcus
spp. (3,79%). AyToXTOHHBIE MUKPOOPIaHU3MBI — MUKPOKOKKH,
JIAKTOOAIMIUTBI BBIACSUINCE JHIb Yy 23,12% 00caenoBaHHBIX
JIeTeil, KaKk MpaBHJIo, B aCCOLMALMN C NMAaTOICHHBIMH U YCIIOB-
HO-TIaTOr€HHBIMH MHKPOOPTaHU3MaMH - 30JI0TUCTBIM CTa(HIIO-
KOKKOM, O€Ta-réMOJINTUYSCKHM CTPENTOKOKKOM HJIM Tpudamu
Candida. B 79,61% ciyuaeB ayToxToHHasi MUKpodIiopa oTCyT-
CTBOBaJIa; BBIACISUINCH HA3BAHHBIC ATOTCHHBIC U YCJIOBHO-TIA-
TOT€HHBIE MUKPOOPTaHN3MBbI B OOJIBIIIOM KOJINYECTBE.

XapakTepHoil 0COOEHHOCTHIO MHUKPO(QIOPBI, BBIICICHHOIT
U3 TOBEPXHOCTH CJIM3UCTOM MOJOCTU PTa MPHU TSDKEIOM Teue-
HHMU TPHUIINO3HOTO CTOMATHTA SIBISICTCS] HAJMYME acCOLMALMA
HaTOTeHHBIX MUKPOOPTaHMW3MOB - 30JIOTUCTOTO CTa(UIOKOKKA
¢ 0eTa-reMOIMTUYECKUM CTPENTOKOKKOM (B 4,47% ciyuaes),
30JI0TUCTOTO CTA(HIOKOKKA HITH OeTa-TreMOIUTHISCKOTO CTPEI-
Tokokka ¢ rpubamu Candida (10,47%). YacTo BBIIENAIOTCS CTa-
(GuIoKOKKHM ¢ Gosiee BBIPaKEHHBIMH ITATOTCHHBIMU CBOWCTBA-
MH, YeM y JeTeil KOHTPOJIbHOH I'PYIIIbI, YTO MOXET SIBJISATHCS
IPOTHOCTHYECKUM TECTOM YTSDKEJICHHSI TEYCHHUsI TPHIIIIO3HOTO
CTOMaTHTa. DTH IITAMMbI IMEJIH TeMOJIMTHYECKHE CBOMCTBA, MPO-
JIYLIUPOBAIIM THAITPOHU/IA3y, BHIpadaThIBaIN IIa3MOKOAryyasy
BBIJICIISUTY HEKPOTOKCHH. Bblenenne KUIeuHo najouky, rpuoos
Candida mpuHATO cYMTaTh HEONATONPHATHBIM THIMEHHYECKUM
IPU3HAKOM COCTOSIHHS CIIU30BOM 000JI0YKH MOJIOCTH pTa.

CrieioBarelibHO, y OONBHBIX C TSDKEIOH (OpMOIi IPHITIIO3HO-
r0 CTOMATHTa HAMU BBISABJICHBI IIpU3HaKku qucbaxrepuosa II-111,
a IPY HAJTMYHMH aCCOLUALIMH ITATOT€HHBIX MUKPOOPTaHH3MOB - C
rpubamu Candida - IV creneneii. [IpuBecHHbIC TaHHBIC CBUIC-
TEJILCTBYIOT O HAJIMYMU TECHOM B3aMMOCBSI3H MEXK/Y TSDKECTBIO
teuenust OPBU u xapaktepom MUKPOGIIOPEI, BBIIEICHHOM C MO-
BepxHoctu COIIP. Ipu Tsokenoit popme 3adoseBanust Habo-
JAl0TCs 3HAYUTeNIbHble HapylieHus B Mukposkosnoruu COIIP,
pasButue aucbakrepuosa III-IV cryneneit, spisromuecs npu-
3HaKaMH CYIIECTBEHHOTO CHIKEHHMS 3alIMTHBIX OapbepHBIX
cpoiicts COIIP. MHTeHCHBHBII POCT MAaTOTEHHBIX M YCIOBHO-
HAaTOTCHHBIX HEPE3UICHTHBIX MUKPOOPIaHU3MOB M UCUYE3HOBE-
HHME ayTOXTOHHOM MHKPOQIIOPHI SIBISIOTCS HEONAronpHsTHBIM
IPOTHOCTHYECKUM HPH3HAKOM TEUSHUsI 3a00JIeBaHNsL.

B pesynbrare npoBeICHHBIX HUCCIEIOBAHUI YCTAHOBICHO, YTO
BIIMSTHUE BUPYCHBIX U MHUKPOOHBIX ar¢HTOB BCIICACTBHE CHIKCHHS
pesuctenTHocT COIIP M M3MeHeHuit peakTUBHOCTH OpraHu3Ma,
HapylIaeT OalaHc B CHCTEME MaKpOOPraHW3M-MHKPOOHOTA H CIIO-
coOctByeT popmupoBaHuio qucOro3a. Hapyiienus ectecTBeHHOTo
6uorenosa nosnocty pra pu OPBU, o0ycroBieHHbIe akTHBaLei
YCJIOBHO-IIATOTeHHOM ()IOPBI, OTHOCSIIEICS K PE3UICHTHOM, TIPHU-
BOJST K Pa3BUTHIO BOCIAJIUTEIBHBIX MPOIIECCOB B MOJOCTH PTa,
BBIPAKCHHOCTh KOTOPBIX OINPEIENSETCS] CTENeHbIO CHIDKCHHS 3a-
mUTHBIX OapbepHbIX cBoiicTB COITP mpu pa3HbIx opmax Tspie-
ctu teueHust OPBU. Pa3Butue ocTporo rpunmo3Horo cToMaruTa,
0 BCEil BEPOSTHOCTH, MPOMCXOAUT HE CTOJIBKO OT HMPOHHKHOBE-
HUSI BUPYCA, CKOJIBKO OT aKTHUBALUK YCJIOBHO-IIATOICHHOM (IIOphI
- CTPenTo- U CTaUIOKOKKOB, IPHOOB, B pe3y/bTraTe M3MEHEHHUI
peakTuBHOCTH opranusMa. [Ipu B3aumozneiicTBum opranusma ¢ BU-
pycamu - Bo3Oyautensimu OPBU B coueranuy co 3Ha4YMTEINBLHON
mwoTHOCThIO 3aceneHust COIIP u akruBaruel ycIoBHO-TIATOreH-
HOW (HIIOpBI, MEXaHM3MbI HECTICHM(PUUSCKON 3allUThl HE BCeraa
CITOCOOHBI TPOTUBOCTOSITH UX TIATOTCHHOMY BIIMSIHHIO.

BeisiBIIeHHE 3HAYUTENIBHOTO KOJMYECTBA MUKPOOPTaHU3MOB,
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IIPUKPEIUIEHHBIX K HOBEPXHOCTH SIMUTEIHOLUTOB, MOKET UIMETh
JIarHOCTUYECKYI0 3HAYMMOCTb U CBUAETEILCTBOBATH 00 yrHE-
TEHUU aKTUBHOCTH HOPMAJIbHBIX MEXaHH3MOB OYUILEHHS CIU-
3MCTON 00O0JIOUKH U BBICOKOIl BEPOSITHOCTH Pa3BUTHsI HHPEKIIN-
OHHOTIO IIpolecca, NPH KOTOPOM MHUKPOOPIaHU3MBbl HAPYILAIOT
LIEJIOCTHOCTh 3MUTEINS U IMOMJICKAIUX TKaHEH, NPOHUKas B
HUX WM BO3JEHCTBYSI CBOUMHU TOKCHHAMHU.

B perunonaneubix opranax MALT-cuctembl npoucxomur
BCTpEYa aHTHI'€HA, IPOHHUKAIOIIETO Yepe3 CIAM3NUCThIC 000I0UKH,
CO 3peJIbIMH MMMYHOKOMIIEHTEHTHBIMU KJICTKAMU U Pa3BUTHE
UMMYHHOTO OTBETa, B XOJI€ KOTOPOTrO IPOUCXOAUT paclo3HaBa-
HHE SIUTOIOB TOrO WM MHOTO aHTureHa. CoOCTBEHHO 3a CyeT
MHKPOOHOTBI IIPOUCXOIMUT 3aIyCK M IOCIEAYIONas aKTUBALHS
CHHTE3a Hecnenupuueckux HakTopoB 3aIuThl. BiausHue aHTH-
reHOB HOPMO(IIOPBI HEOOXOAMMO ISl aJIeKBaTHOTO (hOPMHUPOBaA-
HUSI QJIallTUBHOTO UMMYHHOT'O OTBETA y JI€TeH, CTapTyIOLIeM B
MepUOJ PaHHEH MHUKPOOHOH KOJOHM3ALUH KEIyJOYHO-KUILIeY-
HOT'O TPAaKTa.

M3BecTHO, YTO COMIACHO TEOpHH (OPMHUPOBAHMS MATOIOTHU-
YECKUX COCTOSHMM, OTKJIOHEHUS, KOTOpPbIe BO3HHMKAIOT B CHU-
CTeMax OpraHM3Ma, YMEHBIIAIOT ero OOyl aJanTHBHOCTD U,
OZIHOBPEMEHHO C HapylIeHHeM (QyHKIHMH, IPOUCXOIST U3MEHE-
HUSI COCTaBa U CTPYKTYpHbIE IEPECTPOHKU B OHOJIOIMYECKHUX
JKUJIKOCTSIX, U3MEHSISI YPOBEHb KHCIIOTHO-COJICBOTO OOMEHA W
X (HU3MKO-XUMHUYCCKHE CBOMCTBA. Penpe3eHTaTHBHOM Xapak-
TEPUCTHKON ypOBHsI (DYHKIIMOHAJIBHBIX PEaKIUil B OJIOCTH PTa
CII)KUT CTaOMIIBHOCTD U JIOBEPUTENILHBIN HHTEPBAN KoJieOaHuUi
pH poroBoii xxunkocty, uto, no muenuto lensru O.B. [5], saB-
JSIETCST OJHUM M3 TTOKa3aTeliel ypoBHsI Hecneuduueckon pesu-
CTEHTHOCTH OpraHU3Ma.

Omnpenenenne ypoBHs U cradbuibHOCTH pH, orieHka poBepu-
TEJILHOTO MHTepBajia kojebanuii pH portoBoil sxuaxoctu y ae-
Teil oKa3ajy, YTO X BEJIMYMHA U3MEHSIETCS B 3aBUCUMOCTHU OT
TsoKecTH 3aboneBanus. Eciu mpu Jierkoi popMe rpUIIo3HOrO
CTOMAaTHUTa CYLIECTBEHHBIX OTIMYUI B 3HAYCHUAX 3TOTO [IOKa3a-
TeJIsl B CPAaBHEHUH C IETbMU KOHTPOJIBHOM IPYIIIbl HE BBISIBICHO
(6,32+0,01 u 6,38+0,01, cOOTBETCTBEHHO), TO IPH TCUCHUHU 3a-
OoJieBaHMs B Cpe/IHE-TSIKENION U TsDKENIOH opMax ero 3Had4eHHs
cocraBuin 5,52+0,02 u 4,924+0,03, COOTBETCTBEHHO.

Jlnst onipenienieHust BIUSIHUSL (DY HKIIHOHAIBHBIX PEaKIUi B Op-
raHU3Me Ha COCTOSHHE OHO(PH3MUYCCKUX MapamMeTpPOB POTOBOIL
JKUJIKOCTH TIPOBEJICHAa OILICHKAa JOBEPUTEIBHOIO HHTEpBaaja
kosiebanuit pH poToBOM JKMIKOCTH HAa HAa4aJILHOM JTarie 3a00-
JIeBaHUs U B JUHAMUKe JiedeHus. [IpoBeneHHble HccienoBaHus
cTabmipHOCTH pH pOTOBOH *HIKOCTH y OOJIBHBIX AeTeil 6e3
nopaxenust COIIP BbIsiBHIIN, YTO CpeAHUil TOKa3aTeb JOBEPU-
TeNnpHOro HHTepBaa koebanuit pH (ApH) coctasun 0,13+0,01,
4TO COOTBETCTBYET HOPMAJIbHOMY YPOBHIO (DYHKLIHOHAJIbHBIX
peakuuii opraHusma.

Uro kacaercs nerei, 6onbubix OPBU ¢ nposiBienusMu 3a-
GosieBaHMs B POTOBOM ITOJIOCTH, TO MPH BeeX (HOpMax TSHKEIOro
TeYeHHs HaOJIIONAIOCh CHIDKEHHE YPOBHS (DYHKIMOHAJBHBIX
peakuuii, COOTBETCTBYIOILEE TSKECTH IATOJIOTHYECKOIO IMpo-
1ecca: IpU JIETKOM TEYEHUH TPHUIIIO3HOTO CTOMAaTuTa IOKa-
3aTeNb JOBEPUTEIBHOr0 MHTepBaana koiebanuid pH poToBoii
skuakoct cocrasui 0,19+£0,01, npu cepeaHe-TsHKENIoN U TshKe-
no# popmax - 0,23+0,01 u 0,27+0,01, COOTBETCTBEHHO.

HccnenoBanue crabuinbHocTd pH poTOBOM KUAKOCTH B TIEp-
Bble THU 3a00JI€BaHMS I10KA3aJIM, YTO IOBEPUTENILHBIN MHTEP-
Bas Konebanuii pH y zmeteil ¢ serkum TedeHuem 3aboseBaHus
Obu1 B 1,46 pasa HIKe, 4eM y JIeTell KOHTPOJIbHOMN TPpyMIIbl, IPH
TeUCHUHU 3a00JICBaHMs B CEPEIHE-TSHKEIION U TshKeIol (hopmax
- B 1,77 m 2,17 pa3a, coorBercTBeHHO. [loyuyeHHbIC JaHHBIC
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U3MEHEeHHII OMO(pHU3MYeCKUX MapaMeTpPOB POTOBOM IKUAKOCTH
CBUJICTENILCTBYIOT O CHIIKEHHH YPOBHS (DyHKIHOHAJIBHBIX pe-
3€pPBOB IIOJIOCTH PTa, OTBEYAIOIINX 32 IOCTOSIHCTBO €r0 CPelbl.
CrieioBaTelIbHO, HAPYILICHUS KOTMIECTBEHHBIX M KaUeCTBEHHBIX
CBOMCTB POTOBOMW KUJIKOCTH, BO3HUKAIOLIUE IPU PECIUPATOP-
HBIX BUPYCHBIX MH(PEKIHUSX, BHI3BIBAIOT HAPYLICHHS TOMEOCTa3a
POTOBO TIOJIOCTH.

OueBuaHo, Ha (oHE W3MEHCHUH (DU3UKO-XUMUICCKHUX
CBOMCTB, KHUCJIOTHO-COJIEBOTO OOMEHAa POTOBOM YKUJIKOCTH TPH
OPBU BO3HHKAIOT HMMYyHOOMOJOIMYECKHE HapyLIEHUs po-
TOBOH IOJIOCTH, KOTOpBIE CIIEAYET paccMaTpuBaTh Kak B3au-
MOOOYCIJIOBJICHHBIH MPOLECC, MOCKONbKY THIIOCAIUBALUSA NPH
OPBU Breder 3a co0oii HEJOCTATOUHOCTh MEIUATOPHOM aK-
THUBHOCTH 3alIUTHBIX MeXaHu3MoB U cyxocTb COIIP, a ¢ npy-
roil CTOPOHBI, FPUIIO3HBIH CTOMATUT BIMSAET HA YK30KPUHHYIO
(YHKLHUIO CITIOHHBIX JKeJIe3, IIPUBOAS K CHIKCHHUIO UX (QYHKIIHU-
OHAJIbHOM aKTMUBHOCTH.

AHanu3 HalUX NPEABIAYIMX KIMHUYECKUX HCCIIeTOBaHUM
[4] mokazai, yro momumopdusm nposieiaenuii OPBU Ha ciu-
3UCTOM POTOBOM MOJIOCTH, C OJHON CTOPOHBI, SIBJISETCS TPO-
SIBJICHUEM [aTOTCHHBIX CBOWCTB MHKPOQIIOPHI IMOJOCTH pPTa
(CTPenTOKOKKOB, CTa(UIOKOKKOB, I'PHOOB) B acCOLMALMU C
pecrupaTopHbIMUA BHPYCaMH, a C APYrod - CICACTBHEM CHH-
JKEHHOW PEaKTUBHOCTH CIIM3UCTBIX 00O0JOYEK IOJIOCTH pTa W
PCaKTUBHOCTH OpraHU3Ma B LIEJIOM, YTO MOATBEPAUIOCH PE3yIlb-
TaTaMM IPOBEJICHHBIX JTa00PaTOPHBIX HCCIISJOBAHUM.

BoiBoabl. Bosieuenue B BocnanutenbHblid npouece COITP
HOpPH OCTPBIX PECHHMPATOPHBIX BUPYCHBIX MH(EKIHIX CIEIyeT
paccMmarpuBaTh Kak CUMIITOM 0OJI€3HH, 00YCIIOBICHHBIN H3Me-
HEHHEM HOPMaJbHOW SKOJOIUH MOJIOCTH PTa C BBIPAKCHHBIM
npeodnasiaHieM YCIIOBHO-TATOreHHOW MuKpoduopsl. [Topaxe-
HUSI OPTaHOB U TKaHell nojoctu pra npu OPBU xapakrepusy-
I0TCsl OMO(MU3MYECKUMH H3MEHEHUSIMH POTOBOH JKHIKOCTH,
HapyLIEHUSIMU KOJIOHM3aUMOHHOH pesuctenTHOCTH COIIP 1
CTPYKTYpBl MUKPOOHOLIEHO3a POTOBOH MOJIOCTH, IPUOOPETAIO-
[IMX MPU3HAKU AucOaKTepro3a B 3aBUCHMOCTH OT CTEIICHHU aK-
THUBHOCTH MaTOJIOTMYECKOTr0 Ipolecca. YCIoBUs Ae3aJanTaluu
SIBISIIOTCSL ONPEICISIONMA JIUIS PAa3BUTHSL TUCOMOTHYECKUX
MPOLECCOB B MUKPOOHOLIEHO3€ POTOBOH MOJIOCTH, CTEIICHb Ha-
PYILICHHUS] KOTOPOTO MOXKET OBITh Pa3IMYHOM M KacaThCsl KaK BH-
JIOBOTO COCTaBa aCCOLIMAHTOB, TAK M KOJIMYECTBEHHOI'O YPOBHS
MHKPOOPIaHM3MOB, NPUBOSIIMX K Pa3BUTUIO KIMHUYECKOM
cumnromaruky Bocnanenus COIIP.
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SUMMARY

CONDITION OF NON-SPECIFIC RESISTANCE OF
ORAL MUCOUS MEMBRANE IN CHILDREN WITH VI-
RAL INFLUENZA STOMATITIS IN THE CONCEPT OF
MALT-SYSTEM

Gevkaliuk N., Sydliaruk N., Pynda M., Pudiak V., Krupey V.
1. Horbachevsky Ternopil State Medical University

Mucous membrane of oral cavity is the first open section
of the digestive system and respiratory tract, first mechanical

barrier from penetration of infectious diseases pathogens and
antigens, is always exposed to constant contamination and is
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forming the microecology of oral cavity and lower sections of
digestive tract.

Aim - to analyze the state of colonization resistance of the
mucosa, microbiocenosis of the oral cavity, physico-chemical
characteristics of the oral fluid in children with influenza
stomatitis. Clinical and laboratory examination of 384 children
with acute respiratory viral infections was made using clinical,
microbiological, cytological methods of investigation.

The conducted study allowed to distinguish 3 types of
cytograms, each of which corresponds to the severity of disease.
We found the relationship between the nature of microflora
taken from the oral mucous membrane and the severity of
acute respiratory viral infections, which shows signs of III-IV
degree dysbiosis in patients with severe form of the disease. We
diagnosed decrease of the stability indicators and the interval
of pH waves indicating a decrease in the level of functional
reserves of the oral cavity.

Detected changes in the colonization resistance of oral
mucous membrane and the microbiocenosis structure of oral
cavity, acid-salt metabolism of the oral liquid in children with
influenza stomatitis are the indicators of non-specific resistance
of oral cavity mucous membrane.

Keywords: non-specific resistance, oral cavity, colonization
resistance, microbiocenosis, influenza stomatitis, children.

PE3IOME

COCTOSIHUE HECHEIM®UYECKON PE3UCTEHT-
HOCTH CJHU3UCTOM OBOJOUKH IMOJOCTH PTA
IPU IT'PUININO3HOM CTOMATHUTE Y JETEN B KOH-
HOEINNWHA OBIHOCTU MALT-CUCTEMBI

I'ekamok H.A., Cuposipyk H.W., Ileiana ML, Ilynsik B.E.,
Kpyneii B.S1.

T'ocyoapcmeennoe gvicuiee yuebnoe sasedenue « Tepnonons-
CKULL 20CY0apCmeennblil  MeOUYUHCKULL YHUBepCUmen um.
H.A. T'opbauescrkoco M3 Vrpauroi»

Crnuzucras obonouka nosnoctu pra (COIIP) ssnsercs nep-
BbBIM MEXaHUYCCKHUM 6ap1>ep0M JUIL IPOHUKHOBEHUS 3036}/}11/1-
Teneil HHPEKIMOHHBIX 3a00JICBaHUI U AHTUTCHOB, MOJIABAsChH
HOCTOSIHHOM KOHTaMHHALUK U GOPMUPYST MHKPOIKOJIOTHIO T10-
JIOCTH PTa M HUKE JICKAIUX OTICIIOB.

Ienp wuccnemoBaHus - OLEHKA COCTOSHHUSI KOJOHH3AIMOH-
HOH PE3UCTCHTHOCTH CIIM3UCTOM, MHKPOOHOIICHO3a IMOJOCTH
pTa, onpesencHne GU3UKO-XUMHUECKUX 0COOCHHOCTH POTOBOM
KUJIKOCTH IPU IPUIIIO3HOM CTOMATHUTE Y JETEH.

TIpoBeneno kmuHHKO-TaboparopHoe obciemnoBanue 384 me-
teit, 6opHBIX OPBU, B Bo3pacte 6 Mec. - 7 JIET ¢ UCMOJIb30Ba-
HHUEM KIIMHHUYCCKHX, MHKpO6HOJ’IOFH'~l€CKI/IX, HTUTOJIOTHYCCKUX
METOJIOB MCCJICIOBAHUSI.

IIpoBeneHHOE MCCIE0BAHNE TO3BOJIMIO BBIICIUTD 3 THIIA
ouTorpaMmM, Kaxzaas H3 KOTOPBIX COOTBETCTBYCT CTCIICHU
TSOKECTH 3a00JieBaHMs. BBISBIEHO HajJW4Me TECHOM B3au-
MOCBSI3M MEXJy XapaKTepOoM MHKpPOQIOPHI, BBIACICHHOHN ¢

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

nosepxHoctu COIIP, u tsxecthio Teuenuss OPBU, xoropas
npuobperaer npusHaku aucbakrepuosa III-IV cremenn npu
TSDKeJI0i (opme 3aboisieBaHMs. YCTaHOBIICHO, YTO TOPAYKCHHS
OpraHoB U TkaHel nosioctu pra npu OPBU xapakrepusyrorcs
61o(U3MISCKUMH M3MEHEHUSIMUA POTOBOM XKHUAKOCTH, HapyIle-
HUSIMH KOJIOHHW3aMOHHOM pesuctentHoctd COIIP n cTpykry-
Bl MUKPOOHOLIEHO32 POTOBOM MOJIOCTH, IPHOOPETAIOIIMNX TIPH-
3HAaKU IUCOaKTepHo3a B 3aBUCUMOCTH OT CTEIEHH aKTMBHOCTHU
MaTOJIOTMYECKOTO MpoLecca.

BrliBrieHHBIE HapyIICHUs KOJOHU3ALMOHHOW PE3UCTEHTHO-
ctu COIIP u cTpykTypbl MUKpPOOHOLIEHO32 POTOBOM MOJIOCTH,
KHCJIOTHO-COJICBOTO OOMEHa POTOBOW JKHMIKOCTH JeTeil mpu
IPUIIIO3HOM CTOMATHUTE SIBISIOTCSA IOKA3aTeleM YPOBHS He-
crieru()UUeCcKOil PE3UCTEHTHOCTH CIM3HUCTOW OOOJIIOYKH ITOJIO-
cTH pTa OOJBHBIX ICTCH.
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CPABHUTEJIBHASI OHEHKA TOKCUYHOCTH PA3JIMYHBIX MATEPUAJIOB
JJIS1 3YBHOI'O TPOTE3NPOBAHUSI HA MOJAEJISIX KIIETOYHBIX KYJIBTYP

Haxynamsuiu 3.K., Bapéakanze U.[x., Mauapapuauu M.I., Enykunze M.I., leaubamsuau I.I., Canuxkuase T.B.

Tounucckuii 2ocyoapcmeaenuviil MeOUyuHCKull ynusepcumem, Mucmuntym meouyuHcKol OuomexHonocuu,
Tounucckuii cocyoapcmeennwiti ynugepcumem um. U. [ocasaxuweunu, I pysus

B opromeamyeckoil cTOMaroJoruud BOCCTaHOBICHUE Aedek-
TOB 3y0OB TpeOyeT BHECCHHUS B MOJOCTh PTa TyKEPOIHOTO IS
opraHu3Ma Marepuasa B BUJIE IPOTe3a, KOTOPBIA MOXKET OKa3aTh
KOMILUIEKCHOE (MEXaHWYEeCKOe, TOKCHUYECKOE, ajlIeprHIecKoe)
BO3/ICMCTBHE HA pa3jIMYHbIe CETMEHTHI MOJIOCTU PTa U BHI3BATh
pacrpocTpaHeHue maroreHHod ¢uopel. B pesynbrare B3am-
MOJICHCTBHSI TIPOTE3a C TKAHSAMH POTOBOW IOJIOCTH BO3MOKHO
(u3nUecKoe MOBPEKICHUE CIIM3UCTOH OOOIIOUYKH, IECTPYKIUS
snmrenus [1,3,5,14,16], oOpa3oBaHue 3B, pa3BUTHE aJlIeprude-
CKHX peakiyii. Flcronb3yeMbie B CheMHBIX MPOTe3aX OHOAKTHB-
HBIE COCIMHEHHUS CIIOCOOCTBYIOT MAaCCHUBHOM rHOEITN MMMYHHBIX
Kietok [4,7,12,15], pa3BUTHIO ajIeprUYE€CKUX, BOCIAIUTEIb-
HBIX WJIN TPAaBMAaTHUYECKUX MOBPEKICHUMN, UTO, B CBOIO OUEPE/Ib,
YacTo SIBJISETCS MPUYMHON MHTEPBEHLIUH MHUKPOOPTaHU3MOB U
CIOCOOCTBYET HAPYIICHHIO NMMYHHOTO U OKCHJIAITHOHHOTO 0a-
JIaHCa B OpraHU3Me, HHTCHCH(DUKAIIMU OKHCIUTEIFHOTO CTpec-
ca, mponudepanyy, a B HeKOTOPBIX CIIydasiX, alonTo3y KIETOK,
n3Menenuto mionausma JIHK [11], pazBuTuio BocnaauTenbHbIX
MPOIIECCOB (CTOMATHUT, THHTUBHT), ICCTPYKIMN TKaHU MapaJIoH-
Ta U OTMHPAHUIO SMUTETUANBHBIX U ME3UHXUMAJIbHBIX TKaHEH
potoBoii nonoctu [8].

YcTpaneHue U MpenoTBpallieHHe MOBPEXKIAIOIIETO BO3/EH-
CTBHUSI CTOMATOJIOTMYECKUX MaTepHalioB HA TKaHU POTOBOH I10-
JIOCTH SIBJISICTCS] 3HAUMMOI U BCE ellle He PEIICHHOH mpoOieMoit
COBpPEMEHHOM cToMmarojioruu. B uccienoBaHusx, MpoBOJUMBIX
B OTOM HaIpaBlICHHU, 00CYKIAFOTCS BOIPOCHI pa3pabOTKH HO-
BBIX TPOTE3HBIX MATEPHAIIOB U OICHKA HX IUTOTOKCHYECKOTO/
LIATONIPOTEKTOPHOTO BO3JEHCTBUsI Ha opranu3M. C 3Toi 1enbio
YaCTO UCIOIB3YIOTCSI MOJIEIbHBIE CUCTEMBI Ha KJIETOUHBIX KYJIb-
Typax Jurkat w MDCK xnerok [2,3,6,9,10,13].

Kynberypa knerok Jurkat, momydeHHast U3 MHTEHCUBHO TIpomHQe-
PYpYROIIUX JeHKeMUSA-TPaHC(HOPMUPOBAHHBIX T-KIETOK, IUPOKO
MPUMEHSIETCS] B HAYYHBIX U KJIMHUYECKUX UCCIIEOBAHUSX B Kaue-
cTBe Mojienu yenoBedeckux T-mmmdormros [2,3,9,10,13]. Kietku
Jurkat MHTEHCHBHO WCIOJNB3YIOTCS JUIsL MCCICIOBAHUS OCOOCH-
HocTell U ycnoBuil akruBanuu T-xierok. IL-2, cekperupyeMslil
T-kieTkamMu, COXpaHseT CIOCOOHOCTh MHJIYIHPOBATH MPOHQe-
pAaLo aHTHI€H-CTUMYITHPOBAHHBIX YEJIOBEYCCKHX dP(HEKTOPHBIX
KIIETOK In vitro. ClieoBaTelbHO, KIeTKH Jurkat sIBIISIFOTCS IEHHBIM
peareHToM JUIsi UCCIIeIoBaTelel, 3aMHTEPECOBAHHbBIX U3YUYEeHUEM
TOKCUYHOCTH Pa3JIMYHbIX [TPENapaToB.

Knerxu nuanu MDCK, nonyueHs! U3 TKaHU IOYKH B3pOCIOH
caMKH Kokep-crmanuens, (1958 rom). DnurennanbHble KIETKH,
MOKPBIBAIOIINE BHYTPEHHHE OpPIaHbl U JIPYI'HE MOBEPXHOCTH
Tena, O0pasyroT IUIACTBL. DTH KICTKH BBIICISIOT BHEKJICTOY-
HBI MaTPUKC, Ha3bIBACMBbIil 0a3aIbHOM ITACTHHKOM, YTO CITO-
cOoOCTBYyeT O0Opa30BaHHIO NMPOYHBIX KOHTAKTOB MEKIY SIUTE-
JIMAIBHON U COCETHUMH TKaHSMH. DIUTENINATbHBIE KIETKA He
HaxOJSITCS B HEMOCPEICTBEHHOM KOHTAaKTE C KPOBEHOCHBIMH
COCy/laMH, BCJIEJICTBUE YEro IMOJIy4aloT KUCIOPOJ U MMUTATEIb-
HBIC BEIECTBA, & TAKXKE OCBOOOKTAIOTCS OT METaOOIMICCKUX
0TX0NI0B TiyTeM nuddy3un, 3MUTeIHaIbHbIe KICTKA BKJIOYA-
FOT 3allIUTHYI0, a0COPOIMOHHY0, CEHCOPHYIO U CEKPETOPHYIO
GyHKIMH. DTNHUTENHATBHBIC KISTKH MOJOCTH PTa BBITOIHIIOT
KJIIOYEBYIO POJIb B MPOILIECCE CBOEBPEMEHHOTO BCACBHIBAHUS U
cekpenun coenuHeHuit Bo pry. Jluaus kietok MDCK o6sraHO
© GMN

HCIIONB3YeTCsl B KAaUECTBE MOJEIHN SIUTEINAIBHBIX KJICTOK JUIs
Pa3JINYHBIX SKCIIEPUMEHTAIBHBIX UCCIEI0BaHUM [2,6].

Llenmpro TaHHOTO HCCIIENOBAHMS SIBHJIOCH OIpEeTIeHHe TOK-
CHYECKOH IPOBOCIAINTENGHON aKTHBHOCTH MaTepHaioB, HC-
MOJIB3YyeMBIX B KauecTBe 0a3nca CheMHBIX IPOTE30B, HA MOJIe-
JIM YeNIOBEYEeCKUX JIEHKeMUs-TPaHC(OPMHUPOBAHHBIX T-KIIETOK
(Jurkat xireTkn) n snuTenHaNBHEIX Kietok MDCK.

Marepuana u MeToabl. Knemounas Kynonmypa:

VccneoBaHus IPOBOJVIIN HA YEIOBEUSCKUX JISHKEeMHsI-TpaHC-
¢opmupoBannelx T-ximerkax (xietkn Jurkat) (DSMZ-Deutshe
Sammulung von Mikroorganismen und Zellkulturen (Germania))
n MDCK xinerkax (Lugar Laboratory, Tbilisi, Georgia).

Jurkat kieTkm pasmHOKanmuck B OmoaktuBHOU cperne PMRI
1640 (GIBSO), MHaKTHBHPOBAHHOH ITOCPEACTBOM SMOpHO-
HaJIbHOH TeJsTubeil ChIBOpOTKOH (Sigma), comepkameir 4 mM
L-mryramuna, 100 en/mn nennnmwminaa u 100 en/mitr crpenTo-
MUILMHA, BO BIKHOMU cpenie, conepxkaiieit 5% CO, npu temie-
patype 37°C. DKCrieprMEHTBI IPOBOIMINCH IPU KOHLCHTPALUH
0,3 — 0,6 x 10°ketok B 1 Mt cpejibl.

Knerku MDCK pa3mHOxkaich BO BIaKHOU cpefie, coaepka-
ueit 5% CO, npu Temneparype 37°C u B cpene Eagle (DMEM,
Mediatech, Herndon, VA), pa30asiieHHo#t 5% 3MOpHOHATBHOM
tenstaselt ceiBopoTkoi (FBS) ¢ 100 ex/mi nennmmumaa 1 100
€J1/MJI CTPENITOMUIINHA.

HccnenoBamicy MaTepHalisl, NCHOIB3YEeMbIE JUIST H3TOTOBICHHUS
0a31COB CHEMHBIX ITPOTE30B - ITACTMACCHI HA OCHOBE MOJIMMETHII-
metakpriara (Prothyl Hot u Ftorax) u smacTidHbIA TepMorniacTu-
yeckwuii mommMepHbIid Matepran Perflex Flexi Nylon.

[Momnmepun3zanuto mactMacces! Prothyl Hot ocymecTsisiu o
OOIIEeNTPUHATOI METOJNKE: KIOBETY C IIIACTMAcCOi MOMEIIAIN B
Bony nipu temneparype 60°C u B Teuenue 30 MUHYT JOBOJIMIH
1o temneparypst 100°C, nogaepxuBast TeMIeparypy B TCUCHUE
30 MUHYT.

[Mommmepun3zanuio riactmaccsl Ftorax IpoBOIMIN B TEUCHHUE
20 MUHYT B KUIISIIIEH BOJE.

DnacTUYHBI TEPMOIUIACTUYECKUH MOIMMEpPHBIA MaTepHai
Perflex Flexi Nylon u3roraBisuti myTeM JIUThsI O] TaBICHHEM.
PexoMenyeMsble mapaMeTphl UL TUTHSI TT0]] IaBJICHHEM: TeMITe-
patypa 260°C, Bpemsi 11 MunyT, naBienue 9.5 6ap, oxJIaxacHue
TIOJT IaBJICHUEM B TEUCHHE 5 MUHYT.

Cmumynayus knemok: B HMHKyOanMOHHYIO cpemy KIIETOK
Jurkat ¥ MDCK noGaBmnsiin KOMIOHEHTBI UCCIIEAYEMbIX MaTe-
puanoB (B kadecTBe 0asmca cheMHBIX mpore3oB - Prothyl Hot,
Ftorax u Perflex Flexi Nylon) B no3ax, paccuntanHbeix Ha 10°
kieTok. MHKyOGaIus mpoomkazach B TeueHne 24 4acos.

Cpasnumenvras oyenka MoOKCUYHOCHU NPOME3HbIX Mame-
puanos: C LENbI0 CPABHUTEIHHOW OLEHKH TOKCHYHOCTH IPO-
TE3HBIX MaTepHajIoB mocie HHKyobannu kietok Jurkat 1 MDCK
C HCCIIEAYyEMBIMU KOMITOHCHTaMU OTIPEAEIISIIN aKTHBHOCTD KJIe-
TOYHBIX MATOXOHAPHAIBHEIX JieTHaporeHas nocpeacrsom MTT
TecTa.

MTT mecm: Cycnensuto kietok (2x10° kimetok/mir) mocie
MHKyOallMM B Pa3INYHBIX YCJIOBUSX IEHTPH(YTUPOBAIH IIPH
1500 G B teuenune 5 munyt. PactBop MTT (3-(4,5-aumermnTn-
azon-2)-2,5- maudenun TterparommymOpomun) (Sigma) mobas-
JsIcs K ocakaeHHbIM KkietkaM 30 i xk 100 pr cycrieHsuu, ¢
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stoi nenbio 2,5 mr MTT pactBopsuu B 300 i 6ydepa (140 mM
NaCl, 5SmM HEPES, pH 7,4). Mukybauuto KI€TOK B pacTBope
MTT npoBoauinu B Teuenue 4 yacoB npu 37°C B cpene, conep-
xaeit 5% CO,. Ilocne nuKybanuu ocaok 0CTOPOXHO J100aB-
JSUTH K pacTBopy aumeTwi cyibdokcuaa (DMSO) (100pwr).

Koadpduunent nponudepannn K (nporentnoe conepixanne
KJIETOK C BBICOKOH MpordepaTHBHON aKTBHOCTHIO) PACCUUTHI-
Ban 1o popmysne: K=A /A

e, A, — MHTEHCHBHOCTH CNEKTPO(OTOMETpUUECKOH ab-
copOIuK uccienyeMoro oopasia mpu UIMHE BOJHBI 570 HM,

conro) ~ MHTEHCHBHOCTH a0COPOIMH KOHTPOJILHOTO PacTBOPA.

Craructnyeckuit ananuz ANOVA npoBoIwiId ¢ UCIOJIB30-
BaHMeM nporpammuoro nakera SPSS v 11.0. Crartuctuueckyo
JIOCTOBEPHOCTH Pa3HHIIBI MEXKIY ITOKA3aTe/SIMU OLICHUBAIIH O~
cpenctBoM Kpurepus t CTbIOIEHTA, 10CTOBEPHBIM CUUTAIIN YPO-
BEHb, cooTBeTCTBYIOIIMIA P<0.05.

PesyabTarsl 0 ux o6cy:kaenne. B tabmuie 1 npencraBieHs
JTaHHbBIE [IUTOTOKCHYHOCTH IMPOTE3HBIX MaTepHasoB (pe3yibra-
1 MTT Ttecta) Ha unTakTHBIC KIeTku Jurkat. CoracHo naH-
HeiM MTT Tecra Ha ¢oHe noOaBiaeHNs B HHKYOALMOHHYIO Cpe-
ny kierok Jurkat kommiekcHbIX pactBopoB Prothyl Hot, Ftorax
u Perflex Flexi Nylon, ucnonbs3yembix B kauecTse 6a3uca cbem-
HBIX IMPOTE30B, aAKTUBHOCTb MUTOXOHAPHUAJIbHBIX ACTUAPOTICHAa3
U3MEHAJIaChb HE3HAUUTCIBHO B CPAaBHCHUU C KOHTPOJIbHBIMHU
snauenusamu (K =1,06, K,=0,96, K,=1,06, cootseTcTBEHHO).

Tabnuya 1. Kusznecnocobnocms kiemox Jurkat

Oo6pa3ubl A K
Cpena 0,01+0,001
Jurkat 0,30+0,01 1
Jurkat + Prothyl Hot 0.32+0,01 1.06
KoMIUIeKe 35 pg
Jurkat + Ftorax kommiekc 0.2940,02 0.96
35 ug
Jurkat + Perflex Flexi Nylon 0.3240,01 1.06
KOMILIeKC 35 pg

B tabnuue 2 npencrasiensr pesyisratel MTT Tecta, ompe-
JISTSFOIINE UTOTOKCHYHOCTD AEHCTBHS Pa3HBIX MaTepHaoB,
HCTIONB3yeMbIX B KauecTBe Oa3nca Ul CheMHBIX MIPOTE30B, HA
narakTHbie Ki1eTku MDCK. Cornacuo manaeim MTT Tecra, Ha
(doHe nobaBieHNs B MHKyOalMOHHYIO cpeny kietok MDCK
KOMIUIEKCHBIX pacTBopoB Prothyl Hot, Ftorax u Perflex Flexi
Nylon akTHBHOCTH MHUTOXOHPHATIBHBIX ACTUAPOTCHA3 H3MCHS-
J1ach HE3HAYNTEIHHO B CPABHEHUH C KOHTPOJIBHBIMH 3HAYCHHS-
mu (K =0,91, K,=0,91, K,=0,97, cooTBeTCcTBEHHO).

Tabruya 2. XKusnecnocobnocmo knemox MDCK

Oopa3usbt A K
Cpena 0,01+0,002
MDCK 0,35+0,01 1
MDCK + Prothyl Hot 0,32+0,01 0,91%*
KOMILIeKC 35 ug
MDCK + Ftorax xomriekc 0,3240.02 0,91%*
35 g
MDCK+  Perflex  Flexi 0,34+0,01 0,97

Nylon kommieke 35 pg
* - cmamucmuuecku 00CmosepHble USMEHEeHUs. 8 CPABHEHUU C
xoumponem (p<0.001)
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Pe3ynbTaThl NpoOBEAEHHBIX MCCIEN0BAHUN CBUAETENBCTBYIOT
00 orcyrcTBuM TOKCHYHOCTH KomiuiekcoB Prothyl Hot, Ftorax
u Perflex Flexi Nylon, ncrionb3yeMbix B kauecTBe 0a3uca chbeM-
HBIX NPOTE30B, Ha UHTaKTHBIE KieTku Jurkat u MDCK, o uem
CBUJICTEIILCTBYET CTAOMIIBHOCTD X MHUTOXOHAPUAJIBbHBIX JETHU-
JporeHas.

IMockonbky knerku Jurkat u MDCK uncnonb3yrores B Ka-
4yecTBE Mojeleld MMMYHHBIX M SMHUTEIHAIBHBIX KIETOK, Ha
OCHOBaHMHU aHaJM3a NPOBEJCHHBIX MCCIIEIOBAaHUN clenyer
3aKJIIOYUTh, YTO HCCIIEAyEMblE€ MaTepuasbl, HUCIONb3yeMble
ULl U3TOTOBJICHUS 0a3MCOB CHEMHBIX IIPOTE30B - IJIACTMAC-
cbl Ha ocHOBe nonuMmeTuiamerakpunata (Prothyl Hot u Ftorax)
W JIACTUYHBIA TEPMOTUIACTUYECKHUI MOJMMEPHBIN MaTepual
(Perflex Flexi Nylon), He TOKCHYHBI U HE BBI3BIBAIOT MacCO-
BYIO THOE/b UMMYHHBIX KJETOK, Pa3BUTHE aJJICpPrUYeCKUX
WM BOCHAJIUTENIbHBIX TOBPEKICHUH, CIOCOOCTBYIOIUX BO3-
HUKHOBEHHUIO CTOMAaTUTa W T'HHTUBUTA, JECTPYKLUUH TKaHH
napajoHTa.
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SUMMARY

EVALUATION OF THE COMPARATIVE TOXICITY OF
VARIOUS MATERIALS FOR DENTAL PROSTHETICS
ON CELL CULTURE MODELS

Nakudashvili Z., Barabakadze 1., Machavariani M.,
Enukidze M., Delibashvili D., Sanikidze T.

Thilisi State Medical University, Institute of Medical Biotech-
nology, 1. Javakhishvili Thilisi State University, Georgia

Difficulties in repairing the defects of the teeth are related
with allergic-inflammatory, traumatic and dystrophic complica-
tions arising from the interaction of the foreign body with the
mucous tissues of the oral cavity after the patient’s prosthesis
is established.

The aim of our study was to establish the toxic pro-inflamma-
tory activity of materials used for the manufacturing of bases of
removable dentures - plastics based on polymethylmethacrylate
prosthetic complexes Prothyl Hot, Ftorax and Perflex Flexi Ny-
lon on the model of human leukemia transformed T cells (Jurkat
cells) and MDCK cells.

For the cells simulation Jurkat and MDCK cells was incu-
bated with the components of prosthetic materials, Prothyl
Hot, Ftorax and Perflex Flexi Nylon/ Prosthetic materials were
added to the incubation medium at the doses used in practice
(calculated at 106 cells); duration of incubation was 24 hours.
A comparative assessment of the toxicity of prosthetic materi-
als was determined by the MTT test (activity of mitochondrial
dehydrogenases).

Statistical analysis was carried out using the package (SPSS
version 11.0). The statistical reliability of the difference between
the indices was evaluated by the Student t test (the P <0.05 level
was considered reliable).

The results of the conducted studies testify to the absence of
toxicity of the complexes Prothyl Hot, Ftorax and Perflex Flexi
Nylon, used as a basis of circuit prostheses, on intact Jurkat and
MDCK cells, as evidenced by the stability of their mitochondrial
dehydrogenases.

Based on the analysis of the conducted studies, it can be
concluded, that as Jurkat and MDCK cells are used as models
of immune and epithelial cells, the materials used for manu-
facturing of removable prostheses, the polymethylmethac-
rylate-based plastics (Prothyl Hot and Ftorax) and elastic
thermoplastic polymer material Perflex Flexi Nylon, are not
toxic. Studied materials, with the high probability, are not

© GMN

capable to cause massive death of immune cells, develop-
ment of allergic or inflammatory damages, which in turn can
stat cause the development of stomatitis and gingivitis, the
destruction of the paradental tissue.

Keywords: dental materials toxicity, Jurkat cells, MDCK
cells.

PE3IOME

CPABHUTEJIbHASI OIIEHKA TOKCHYHOCTHU PA3-
JIMYHBbIX MATEPHUAJIOB JIs1 3YBHOI'O ITPOTE3U-
POBAHUS HA MOJEJIAX KJIETOUYHBIX KYJIBTYP

Haxynamsuwmm 3.K., bap6axanze U./Ix., MauaBapuanu M.I.,
Enykunsze M.I., lesmbamBuiu JI.I., Canuxugze T.B.

Tounucckuil 20Cy0apCmMeeHHbll MEeOUYUHCKULL YHUBEPCUMEN,
Hnemumym meouyunckoil 6uomexnonoeuu, Tounucckuil 2ocy-
odapcmeennwiil ynueepcumem um. U. [icasaxuweunu, I py3zus

TpyaHocTH BOocCTaHOBICHHUS 1e(EKTOB 3yOOB 0OYCIIOBICHBI
AIUIEPrUYeCKU-BOCHIAIUTEIbHBIMHI, TPAaBMAaTHYECKUMU M JHC-
TPOPUYECKHUMHU OCIIOKHEHUSIMU, BO3HHUKAIOLUIMMH BCIIE/ICTBUE
B3aMMOJICHCTBHS Yy)KEPOJHOTO TeJla CO CIM3UCTBIMH TKaHSIMU
MOJIOCTH PTa TOCIIE YCTAHOBICHHUS ITPOTE3a.

Lenbio nccinenoBaHus SIBUIOCH OINPE/ICNICHUE TOKCHYECKOM
IPOBOCHAJIHUTEIBHON aKTHBHOCTH MaTE€PUAJIOB, HCIIOIb3YyEeMbIX
JUISL M3TOTOBJICHHSI 0A3UCOB CHEMHBIX IIPOTE30B - [LIACTMACCHI
Ha ocHoBe noiauMmermimerakpuiara (Prothyl Hot u Ftorax) n
2JIACTHYHOTO TEPMOIUIACTHYECKOTO IOJMMEPHOr0 MaTepuaia
(Perflex Flexi Nylon) Ha Momenu YeIOBEUECKUX JICHKEMHUsI-
TpanchopmupoBanubix T-kiaerok (Jurkat kimeTkw) m smuTenu-
anbHbIX KieTok MDCK.

C nenbto crumymsinun kietok Jurkat 1 MDCK B nHkyOauu-
OHHYIO Cpelly 100aBJIsiIi KOMIIOHEHTBI HCCIIEyeMOro MpOoTe3-
Horo mMarepuaia Prothyl Hot, Ftorax u Perflex Flexi Nylon B mo-
3aX, IPUMEHSACMBIX B MPAKTHKE, PACCYNTAHHBIX Ha 10° KIETOK;
MHKyOaIus npojosrkaiach B TeueHue 24 yaco. CpaBHUTEIb-
Hasl OLIGHKa TOKCHYHOCTH ITPOTE3HBIX MATEPHAJIOB OIpEess-
nack nocpenctsoM MTT Tecta (aKTMBHOCTH MUTOXOHJIpUAIIb-
HBIX JICTUPOTEHA3).

CraTucTUYecKUid aHaInu3 NPOBOJWIM C UCIIOJIB30BAHUEM I1a-
kera SPSS v.11.0. Cratuctuyeckyto A0CTOBEPHOCTb pa3HHILIbI
MEXIy MOKa3aTelsIMH OLICHHBAIM IOCPEACTBOM KpuTepus t
CTbI0[ICHTA, JOCTOBEPHBIM cunTalu ypoBeHb p<0.05.

Pe3ynbrarsl NPOBEACHHBIX MCCICAOBAHUN CBUACTEIBLCTBYIOT
00 OTCyTCTBUH TOKCH4HOCTH KomiutekcoB Prothyl Hot, Ftorax
u Perflex Flexi Nylon, ucrions3yemsix B kauecTBe 6a3uca ChbeM-
HBIX [IPOTE30B, Ha MHTaKkTHBIC KieTku Jurkat 1 MDCK, o yem
CBH/ICTEIILCTBYET CTAOMIBHOCTD MX MHTOXOHPHAIBHBIX JIETH-
JIpOreHas.

Iockonbky kietku Jurkat u MDCK ucronbs3yroTces B kKauecTse
Mojiesied UMMYHHBIX M SIHMTEIHAIBHBIX KIETOK, HA OCHOBAHHU
aHaJIM3a MPOBEACHHBIX UCCIIEIOBAHMUIT CIIe/lyeT 3aKIIIOUHUTh, YTO
MaTepuaibl, UCIIOJIb3yeMbIe [UIsl M3TOTOBJICHUST 0a3HCOB ChEM-
HBIX [IPOTE30B - IUIACTMACCHI HA OCHOBE MOJIMMETHIMETaKpUIIa-
ta (Prothyl Hot u Ftorax) u 2macTH4HOro TEpMOILUIACTHYECKOTO
nonumMepHoro matepuaina (Perflex Flexi Nylon) He TokcuuHsl n
HE BBI3BIBAIOT MACCOBYIO I'MOEIIb HMMYHHBIX KJIETOK, Pa3BUTHE
QIUIEPIrHYECKUX MM BOCIAIUTEIbHBIX ITOBPEXKICHUH, CIIOCO0-
CTBYIOIIMX BO3HHUKHOBEHHIO CTOMATUTA U TUHIMBUTA, JIECTPYK-
LMY TKaHU [TapaioHTa.
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ANALYSIS OF DIAGNOSTICS AND NEWEST PATHOGENESIS ASPECTS
OF TEMPOROMANDIBULAR DYSFUNCTION (REVIEW)

Kostiuk T., Koval Ie., Tyshko D., Koval M.

O. Bogomolets National Medical University, Department of Prosthetic Dentistry, Ukraine

The issue of diagnostics and treatment of the temporoman-
dibular dysfunctions is extremely urgent nowadays. This is
caused by the total vast increase of referrals with the pathol-
ogy. The author establishes a 13.4% increase in the morbidity
in 2017. The diversity of complaints stated by the patients
of the clinical group and the fact that the symptoms don’t
always correspond to the clinical data, provide for the neces-
sity of further studies of the pathology. According to various
authors, who have analyzed the most common temporoman-
dibular dysfunction diagnostic methods and their occurrence,
the leading method is a clinical dysfunction index Helkimo,
which is used in 14% of the cases; the RDC/TMD (Research
Diagnostic Criteria for Temporomandibular Disorders) is
used in 28% of the cases, craniomandibular index is used in
5.8%, local clinical criteria are most often used - in 57%, and
the anamnesis data study has been mentioned in 35% of the
analyzed sources [39]. Some authors emphasize viability of
registering the lower jaw mobility for diagnostics of the tem-
poromandibular joint dysfunction [13,17,18,20,23]. The pa-
tients with TMJ dysfunction refer to various specialists: ENT
specialists, neuropathologists, psychiatrists, therapists, sur-
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geons and other specialists, whose experience in diagnostics
of the pathology, unfortunately, is insufficient [24,26,47]. As
for pathogenetic mechanisms of the disorder, it’s worth men-
tioning that current studies have proven the priority role of
malocclusion in the modified TMJ surfaces and topographic
ratio of its components, which, in the author’s opinion, may
represent the main cause of the temporomandibular dysfunc-
tion development [7,28,45,47]. Many foreign scientists relate
the TMJ dysfunction to the harmful habits, sometimes iatro-
genic ones, which result in dislocation of the mandible, lead-
ing to dysfunction of the TMJ. [12,29,35]. Postural disorders
in patients with sagittal malocclusion, according to various
authors, provide for the TMJ dysfunction development, so,
the computed optic topography and kinesiography should be
employed within the set of dysfunction syndrome complex
diagnostics [8, 19]. The other significant factors in dental ab-
normalities are occlusion predictors, which stipulate for dis-
ordered articulation and joint dysfunction development [25].
According to the literature data, even slight dental row de-
fects predispose to the temporomandibular joint dysfunction
in partially edentulous patients, with presumable role of the
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included defects leading to unilateral chewing [16,17,21,42].
The Ukrainian and foreign authors haven’t still come to a
single opinion on the mechanisms of pain development in pa-
tients with dental row defects, combined with decrease of the
intra-alveolar space [15,48].

According to some authors, the temporomandibular joint
dysfunction may develop in patients with the connective
tissue dysplasia, which is a typical manifestation of the pa-
thology [24]. The modern researches emphasize the relation
between occlusion and postural system, which provides for
the equilibrium and regulates muscle tone when a person
stands vertically [4,11,44]. Nowadays a common issue is the
temporomandibular joint dysfunction appearing in the com-
pletely edentulous elderly. In these patients, wearing com-
plete removable dentures for a long time, the attrition of the
artificial teeth is noted, as well as dislocation of the mandible
and modification of the topography of the temporomandibu-
lar elements relation anatomy [14,27]. Foreign scientists are
working over the index of the temporomandibular joint dis-
order diagnostic criteria, based on the survey screening. The
document consists of 41 questions covering pain intensity,
functional disorders and psychological disorders [38]. The
patients complaining of the pain, clicking and creaking in the
temporomandibular region, on examination show premature
contacts, which in 68% of all cases are related to the maloc-
clusion; in 13% of the patients such manifestations are re-
lated to the wrong prosthetics; 11% of the cases are related
to the tooth loss and 8% - to the filling. It’s worth mentioning
that 40% of the patients showing centric premature contacts
have the same dysfunction in the anterior occlusion [31].
Chewing teeth loss exacerbates the temporomandibular dys-
function development, where the joint and chewing muscles
pain frequency increases twice and clicking during the man-
dibular movements is observed 7 times more often [1]. The
temporomandibular joint dysfunction manifestations, defined
by periodical examination, according to literature sources,
are defined in 46% of the teenagers, with 8.7% of pain in
the temporomandibular joint region, creaking in 47.8% and
clicking sound in 42.7% [5]. The tongue burning sensation is
revealed in patients with disordered joint elements relation:
decreased joint fissure in the posterior-superior department
[9]. The clinical pattern of the temporomandibular joint dys-
functions always includes the otolaryngological manifesta-
tions: sensation of clogged ears, throat burning and tickling
sensation in the throat, dizziness and tinnitus (86% of all
complaints), with the most common earache and even sudden
loss of hearing [33].

The high incidence of the temporomandibular joint dysfunc-
tion, which may be recurrent and prolonged disease, is accompa-
nied by the decrease in life quality, particularly in the working-
age people, which provides for urgency of the pathology study.
On another side, the true pathology spread hasn’t been defined
yet, due to the diagnostic criteria diversity [2]. The temporo-
mandibular joint dysfunction is low-effective, because not all
specialists are qualified enough to perform it, and not all patients
want to be cured [15,21]. Combination of the mentioned factors
doesn’t provide conditions for the development of a single ap-
proach in the pathology diagnostics, predisposing for the treat-
ment difficulties as well [32,49]. Literature review shows that
nowadays the necessity for further studies of pathological
and pathogenetic schemes of the disease development, with
specification of the disease development central mechanisms,
is still of prime importance [21,41]. About 66.49-67.47% of
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the patients referring to the dental clinic for dental treatment
and prosthetics present with the temporomandibular joint
dysfunction risks, which stipulated for the necessity of the
dental express-diagnostics.

The sensation of clogged ears, according to the studies, may
be related to local increase of the muscle tone in the medial
pterygoid muscle, which provides for indirect dysfunction of
the auditory tube [6,50,51]. Within the diagnostic approaches
domain, there have been emphasized high-technology examina-
tion methods, an electric axiography in particular [2,43]. The
electromyography of chewing muscles provides for the effective
evaluation of muscle balance in patients with temporomandibu-
lar dysfunction by registering the biopotentials [18,22].

Another especially important issue within the diagnostics
refers to psychosomatic manifestations, accompanied by the
neurotic depressive and hysterical disorders [13,25]. Facial
pains combined with complaints of depressive and hysteri-
cal conditions complicate therapy and its steady effect, so
the diagnostics process in this case must include the psycho-
emotional disorders screening indices [16]. The patients with
early signs of temporo-mandibular joint dysfunction, accord-
ing to the Isenc test, in 63% of cases are borderline emo-
tionally unstable people [10,38]. The progress of the personal
anxiety increases chances of pain syndrome and dysfunctions
of the temporomandibular joint twice [36]. With gnathodyna-
mometry, the efforts power to clench the teeth in patients with
temporomandibular joint dysfunction decreases twice related
to the standard data, which makes possible differential diag-
nostics with the degenerative spine disease [3,18]. The data
of gnathodynamometry performed in children and teenagers
with the temporomandibular joint dysfunction correlate with
age and body mass index [34, 37]. Various authors in their
researches state that masticography is an informative meth-
od. It has been revealed that the period of re-modification of
chewing apparatus in patients with temporomandibular dys-
function, according to masticography, makes up more than
6 months. The method is particularly significant in visual
evaluation of the chewing apparatus [18,19]. The most in-
formative method of the joint elements topographic relation
visualization, during the diagnostics and deciding on treat-
ment of the patients with the dysfunction, is still computed
tomography [19,27,30,35].

Conclusions. So, the new data on the pathogenetic mecha-
nisms of the temporomandibular joint dysfunction evidence
about the necessity of studying and setting fundamental and
formalized methods of the dental evaluation in the whole, and
the temporo-mandibular joint in particular. Wide and pro-
gressing spread of the pathology, late patients’ referrals and
late diagnostics confirm urgency of working over the avail-
able methods of the prenosological temporomandibular joint
evaluation, early diagnostics of the temporomandibular joint
dysfunction and correction of the patient’s diagnostics with
emphasized risk factors.
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SUMMARY

ANALYSIS OF DIAGNOSTICS AND NEWEST PATHO-
GENESIS ASPECTS OF TEMPOROMANDIBULAR
DYSFUNCTION (REVIEW)

Kostiuk T., Koval Ie., Tyshko D., Koval M.

O. Bogomolets National Medical University, Department of
Prosthetic Dentistry, Ukraine

The research was predisposed for a progressing increase in
incidence of the temporomandibular joint dysfunction, low effec-
tiveness of traditional treatment as well as the necessity of imple-
mentation of high-effective etiopathogenetic therapy methods. The
necessity of systematizing diagnostics and treatment planning is ev-
ident, considering the cause-effect mechanisms of the disease initia-
tion and complex individual approach, required for improving the
effectiveness of prevention and pathogenetic therapy in early reha-
bilitation of the patients with the temporomandibular dysfunction,
The visualization model will provide for planning certain treatment
stages using a virtual system, synchronizing and combining them
with the modern methods of the prosthetic construction fabrication,
which will represent a new quality stage of stomatological treat-
ment. The chosen theme is not only of multidisciplinary medical
importance, but of the social one as well. The wide coverage of
the theme in stomatological sources evidences about urgency of
searching for the new diagnostic sources and treatment methods
and proves actuality of the topic. The article presents urgent aspects
of the temporomandibular dysfunction development pathogenetic
mechanisms, depicts new methods of diagnostics and early clini-
cal manifestations, reviewed by the Ukrainian and foreign scientists
over the previous 10 years.

Keywords: temporo-mandibular joint, dysfunction, diagnos-
tics, pathogenesis.

PE3IOME

AHAJIN3 COBPEMEHHBIX B3IUISI/IOB HA TTATOI'E-
HE3 U JUATHOCTHUKY JUCOYHKI MU BUCOYHO-
HU/KHEYEJIIOCTHOI'O CYCTABA (OB30P)

Koctok T.M., Koaas E.A., Teimko 1.®., KoBaas M.

Hayuonanvhutii meduyunckuii ynusepcumem um. A.A Bozomonw-
ya, kageopa opmoneduuecxoti cmomamonozuu, Kues, Yxpauna

Crarbsl SBISETCA CAMOCTOSATENFHON padoTOil, 000CHOBEIBA-
IOIIeH OCHOBHBIE COBPEMEHHBIE MHPOBBIE TCHACHIIUH JAUATHO-
CTUKH U JICUCHUS] AUC(YHKIIMOHAIBHBIX COCTOSHHH BHCOYHO-
HIDKHEUEIIOCTHOTO cycTaBa. BpeMeHHOIl [uama3oH H3yJaeMbIX
HCTOYHHKOB JIUTEpaTypsl - 10 1et. Pe3ynprarom mpoBegeHHOTO
HCCIIEIOBAHNS SIBUJICSI aHATIHM3 HAYYHBIX pabOT BEAyIINX OTede-
CTBEHHBIX H 3apyOeKHBIX yUEHBIX, 3aHUMAIOIIUXCS JTUarHO-
CTHKOM ¥ JIe4eHHeM AUCHYHKINN BHCOYHO-HIKHEUEIIOCT-
HOTO cycTaBa. [IpoGmema m3ydenus AuC(YHKIMOHAIHHBIX
COCTOSIHUN BHCOYHO-HMKHEUEIIOCTHOTO CycTaBa IO Cei
JIeHb BechbMa aKTyalbHa M JUCKyTaOelIbHA, 9TO MOATBEPIKAa-
eTcsl KOMMYIECTBOM CYNIECTBYIONIMX MO JaHHOH MpoOieMaTike
Hay9HBIX padoT. [leTambHOE M3ydeHHE TEHACHINH THarHOCTH-
KU U JICYCHUSI TATOJIOTHH BUCOYHO-HIDKHEUETIOCTHOTO CyCTaBa
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IIO3BOJISIET C(l)OpMHpOBaT]) HOBBIC, MyJ'l])Tl/l)II/ICL[I/II'IJ'lI/IHaprIe,
HarpasleHHs, YTO, OE3yCIOBHO, CIIOCOOCTBYET HOBBIIICHUIO
Ka4ecTBa MPEAOCTABISIEMONH CTOMATOJOTMYECKOW IMOMOIIH.
PesysbpraToM NpOBEAGHHOIO aHalW3a JIMTEPaTyPHBIX HC-
TOYHHUKOB ABJIICTCA 3aKJIHOYCHHC, Bpra)I(eHHHOC B YCTKOM
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LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

ompeeneHny 00bEMa M3ydyaeMoil mpoOieMsbl, aHaiHM3e Ha-
IIpaBJICHU Pa3sBUTHUA NUAlHOCTUKHU )laHHOﬁ IMaToJIOTUM, 4YTO
MO3BOJIUT pa3paboTarh U 0OOCHOBAaTh HOBBIE METOABI U -
TOPUTMBI MATOTEHETHYECKOTO IOAX0Ja K JICUCHHIO AaHHOTO
3aboseBaHusl.
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FEATURES OF HEMODYNAMICS IN VERTEBROBASILAR ARTERIAL SYSTEM IN YOUNG PEOPLE,
DEPENDING ON BIOMECHANICAL DISORDERS OF THE MUSCULOSKELETAL SYSTEM

Jaroshevskyi O., Logvinenko A., Morozova O., Lipinskaya Y.

Kharkiv Medical Academy of Postgraduate Education, Ukraine

Cerebrovascular diseases (CVD) are at present one of the
most urgent medical and social problems, which is due to their
high prevalence among the population, high rates of disability
and mortality among people of working age [3,6,8,11,15,16].

The leading place in the structure of CVD belongs to the pa-
thology of the vertebrobasilar system (VBS). Vertebrobasilar
insufficiency (VBI) causes an estimated one out of three strokes
and about 70 % of transient ischemic attacks [8]. Equally im-
portant is the involvement of hemodynamic disorders in the de-
velopment of cognitive impairment and vascular dementia. At
present there are evidence supporting the association between
VBI and the risk of dementia [20], which dictates the need for
an in-depth study of the causes of the development of VBI and
the search for effective methods for its prevention.

It is known that the most common cause of VBI is atheroscle-
rotic lesions of VBS vessels. At the same time, such anatomi-
cal features of the vertebral artery (VA) like its passage in the
movable bone channel formed by the transverse processes of the
cervical vertebrae, proximity to the anterior staircase, inferior
oblique muscle of the head and to the atlanto—occipital joint cre-
ate conditions for a violation in its hemodynamics even in young
patients with biomechanical disorders of the cervical spine (CS)
[2,6,7,9-11,13].

The purpose was to study the features of hemodynamics in
VA in patients with clinical manifestation of VBI depending on
the biomechanical disorders of the CS and the locomotor system
as a whole.

Material and methods. 105 patients (53 females and 52
males) aged 18—44 years having signs of VBI on the background
of biomechanical disorders of the CS and the locomotor system
as a whole were examined. Their mean age was 38+5,9 years.
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The average duration of the disease in all studied patients was
9+2.3 years. Inclusion criteria were: age 18 to 44 years, the
presence of clinical manifestations of VBI on the background
of biomechanical disorders of the musculoskeletal system. All
diagnoses of VBI were confirmed by assessing the patients’
medical history, neurological signs and Doppler ultrasonogra-
phy. Exclusion criteria were: smoking, history of drug/alcohol
abuse, VA anomalies, history of head trauma and cervical spine
injury, expressed degenerative dystrophic changes of the spine,
ischemic heart disease, severe heart arrhythmias, arterial hyper-
tension, atherosclerosis of cerebral vessels, vasculitis, diabetes
mellitus, rheumatism and systemic connective tissue diseases.

The control group included 50 practically healthy persons
aged 18 to 44 years (25 females and 25 males). Their mean age
was 37+5,6 years. The study groups were comparable in relation
to age and sex (p <0,05).

All enrolled subjects were informed about the nature of the
study and their rights to refuse. Their informed written consent
was taken before including them in the study, which corresponds
to International ethical guidelines for studies with human sub-
jects.

The nature of the work activity of individuals in both groups
was associated with prolonged static loads on the cervical spine
(office workers, IT specialists, dentists, drivers, etc.). 96/86,5 %
patients and 18/32,14 % controls were characterized by hypo-
dinamic lifestyle. The most common causes of development or
exacerbation of the disease in the patients of the main group
were associated with long static loads on the CP (sedentary
work, long stay in a pose with a head overturned) in combi-
nation with intense psychoemotional loads, sharp unprepared
movement in the CP, lifting and carrying weights.
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Table 1. The main variants of violations of the static stereotype in the study groups

Stopped falling body forward 63,81% (67) 62% (31) p<0,05
Stopped falling body forward and to the right 14,29% (15) 14% (7) p<0,05
Stopped falling body forward and to the left 21,9% (23) 24% (12) p<0,05

The patients were examined according to a specially devel-
oped protocol, which included a clinical-neurological, vertebro-
neurological examination (visual assessment of violations of
statics and dynamics of the musculoskeletal system, manual
diagnostics for the detection of muscular-tonic syndromes and
musculoskeletal dysfunction) and Doppler ultrasound of extra-
and intracranial segments of VA.

The quantitative assessment of the severity of subjective and
objective symptoms of VBI was carried out according to H. Hof-
fenberth’s scale of vertebrobasilar deficiency (1990) [17].

Visual diagnostics of static and dynamic disturbances were
carried out on the basis of the coordinative-planar method in the
patient’s standing position. The optimality of statics was evalu-
ated in three planes — frontal, sagittal, horizontal. Then the re-
sults were compared with each other [1;9].

Visual diagnostics was supplemented by measuring the cra-
niovertebral angle (CVA) using a photogrammetric method.
The CVA provides measurement of position of head relative to
the neck and it is a variable, that can be measured to quantify
head forward position [19].To measure the CVA, subjects were
photographed in the standing position, with a camera fixed to
a tripod, after which the images were processed in the graphic
editor Corel DRAW (2017). Then, two lines were drawn on the
photographs: one through the upper edge of the tragus of the ear,
and the other through the spinous procession of the vertebra C7,
after which the angle formed at the intersection of these lines
was measured. In the neutral position of the head CVA is not
less than 55°[19].

Particular attention during the examination of subjects was
devoted to revealing the difference in the length of the lower
limbs by measuring the distance between the anterior superior
iliac spine and the medial malleolus using a tape measure [18].

CS mobility, the presence of pain, swelling of the soft tissue
surrounding the vertebral motor segment (VMS), the VMS mo-
bility and the presence of their functional blocking were exam-
ined by manual diagnosis. Quantitative estimation of the VMS
mobility was carried out using the A. Stoddart scale [12]. The
presence of trigger points (TP) and reflex-muscle syndromes
was identified by muscle palpation.

To assess the blood flow in the vessels of the VBS all subjects
underwent a Color-Coded Duplex ultrasonography of extra- and
intracranial vessels of the brain using the Siemens Acuson An-
tares apparatus according to the standard protocol. The diameter
of the vertebral arteries from both sides, peak systolic velocity
(Vsist), end-diastolic velocity (Vd), volumetric flow rate (Vvol),
time-averaged maximum velocity (TAMX), resistance index
(RI) and pulsatility index (PI) were measured. Functional tests
with a head rotation of 45° in the opposite direction were used to
diagnose the dynamic compression of VA. For the purpose of di-
agnosing the level of compression, the blood flow was assessed
segmentally at the extra- and intracranial levels. Hemodynami-
cally significant was considered asymmetry of blood flow, ex-
ceeding 50% [2—5,14].

Statistical analyses were carried out in STATISTIKA 10 soft-
ware (Statsoft Inc., USA). The results were considered statisti-
cally significant when p <0.05.

Results and their discussion. The main complaints of pa-
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tients were: headache (105/100%), dizziness and vertigo which
arose or increased with neck movements (64/60,95 %), imbal-
ance (52/49,52%), tinnitus (49/46,67%), blurred vision, pho-
topsy (21/20%), memory decline (67/63,81%), violation of
attention (87/82.86%), decreased work ability (105/100%),
sleep disorders (97/92,38 %), anxiety disorders (61/58,10
%), neck pain (98/93,33 %), stiffness in the neck and shoul-
der area (89/84,76%), limitation of the range of motion in CS
(71/67,62%), Pain related to thoracic spine and anterior chest
pain (57/54,29%). These complaints arose or intensified under
the influence of prolonged static loads (work at the desk, com-
puter, etc.), intensive physical exertion, sharp movements in the
neck, getting exposed to cold temperatures, stress. There were
no complaints in the control group.

The average score for the H. Hoffenberth’s scale of vertebro-
basilar deficiency in the main group was 9+2,1, in the control
group - 0 (p<0,05).

Visual diagnosis of biomechanical disorders revealed non-
optimal statics in 105/100% of patients and in 50/100% of con-
trols. The variants of the violation of the static stereotype in both
groups are presented in Table 1.

A pathogenetically significant region in the formation of non—
optimal statics in 67/63,81% patients was cervical region, in
31/36,19% — the pelvic region. The cervical region played the
main role in the formation of suboptimal statics in 35/70% of
control, the pelvic region — in 15/30%. In 67/63,81% of patients
there was a shift forward of the regional center of gravity in
the cervical region, in 38/36,19% - forward and sideways. Shift
forward of the regional center of gravity in the cervical region
was revealed in 31/62% of control, shift forward and sideways
— in 19/38% of control subjects. Thus, no statistically signifi-
cant differences were found between the two groups in static
stereotypes.

Visually, the displacement of the common and regional center
of gravity at the cervical level forward was manifested by the
formation of the head forward position, hyperextension of CS,
decreasing CVA values, compensatory thoracic kyphosis with
internal rotation of the shoulder joints, flexion, adduction and
internal rotation of the humerus, the elevation of the clavicles
and the entire shoulder girdle, displacement upward and later-
ally lower angles of scapulae, an increased distance between the
medial edges of the scapula and the spinous processes of the tho-
racic vertebrae and compensatory displacement of the regional
center of gravity back in the region of the shins (Fig. 1). The
displacement of the center of gravity led to postural overload
of some and compensatory weakness of other muscles, which
was manifested by the appearance of musculoskeletal imbal-
ance. Musculoskeletal imbalance of the cervicothoracic region
in these patients was manifested by a shortening of the large
and small posterior rectus muscles of the head, the superior and
inferior oblique muscles of the head, the upper portions of the
trapezius, the sternocleidomastoid and anterior staircase mus-
cles, the levator scapulae, the pectoralis major and minor, the
anterior deltoid, and also - lengthening and relaxation of deep
neck flexor muscles (the long muscle of the head, the sublingual
thyroid muscle, the omohyoid muscle), the middle and lower
trapezius, the rhomboid and anterior cog muscles.
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Fig. 1. Patient A., 40 years old, with a shift of the common and
regional center of gravity at the cervical level forward and a
decrease in the value of the craniovertebral angle

In subjects with a stopped falling body forward and to the side
(Fig. 2) and pathogenetically significant pelvic region the reason
for the formation of suboptimal statics was a leg-length discrep-
ancy which led to deformation of the contours of the body in the
frontal and sagittal planes, with the formation of oblique pelvis,
restructuring of the axial skeleton, the static overload the mus-
cles of the shoulder girdle and cervical region as a compensatory
displacement of the center of gravity. In such subjects, the hip
of the “long leg” was in the position of flexion, adduction and
external rotation, the hip of the “short leg” - in the position of
hyperextension, abduction and internal rotation. It was observed
an asymmetry of the ankles, popliteal and gluteal folds, a visual
flattening, smoothing of the contour of the buttock of the long
leg with an increase in the contour of the buttock on the opposite
side, “protrusion” of the popliteal fossa on the side of the shortened
leg, the iliac crests height difference. In the lumbar region of these
subjects we observed hyperlordoscoliosis, the direction of the arc
of which coincided with the direction of the “stopped falling”. The
visual signs of deformation of the body contours were: asymmetry
of skin folds in the waist, the approximation of the lower edge of the
rib and the ilium on the side of the “long” leg with their mutual re-
moval on the side of the “short” leg, asymmetry of the distance be-
tween the patient’s arms and the line of his waist with the maximum
difference in the distance at the height of the convexity of scoliosis.
It was observed compensatory thoracic hyperkifoscoliosis with a
convexity directed opposite to the direction of the “stopped falling’.
Visually on the side of the scoliotic arch was observed a rib hump.
There was an asymmetry of the entire shoulder girdle with the incli-
nation of the shoulder toward the “elongated leg”, displacement of
the regional center of gravity in the cervical region forward and to
the side with antepulse, lateroflexia and rotation of the head, and the
combination of hypolordoscoliosis at the lower cervical level with
hyperlodoscoliosis at the upper cervical level with the convexity of
the arc, directed opposite to the direction of the “stopped falling”.

Musculoskeletal imbalance in these subjects was characterized
by weakness and lengthening of the hip extensor muscles with
compensatory shortening of hip flexors, weakness of the middle
gluteal muscles on the side of the “long leg”, shortening of the hip
extensors of the “short leg” with compensatory elongation of the
hip flexors, shortening of the square lumbar muscle and the lumbo-
sacral muscle on the side of the “long leg” with their elongation and
functional weakness on the opposite side. We observed a shortening
of the upper portion of the trapezius muscle and the levator scapulae
on the side of the shortened leg with their compensatory elongation
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on the opposite side. We diagnosed the shortening of the large and
small posterior rectus muscles of the head, the superior and inferior
oblique muscles of the head, the upper portions of the trapezius,
the sternocleidomastoid and anterior staircase muscles, the levator
scapulae, the pectoralis major and minor, the anterior deltoid, and
also - lengthening and relaxation of deep neck flexor muscles (the
long muscle of the head, the sublingual thyroid muscle, the omo-
hyoid muscle), the middle and lower trapezius, the rhomboid and
anterior cog muscles at both sides.

Fig. 2. Patient I., 18 years old, with a stopped falling body for-
ward and to the side

The mean value of the CVA in the main group was 40,3°+2.21, in
control — 52,7°+1,48 (p<0,05), which indicated a more pronounced
head forward position in the patients of the main group. Thus, de-
spite the absence of statistically significant differences in pathobio-
mechanical patterns between the two study groups, in the group
with clinical manifestations of VBI there is a significant decrease in
the value of the CVA as compared to the control.

Measurement of the leg length revealed a leg length discrep-
ancy in 30/36,19% of the patients and in 15/30% of the controls.
The average difference in the leg length in patients was 3,1+0,36
cm, in the control group — 1,2+0,14 cm (p <0,05). The conse-
quence of a more pronounced leg length discrepancy in the main
group was a more pronounced static overload of the muscles of
the cervico-brachial region.

Visual diagnostics of the dynamics disturbances revealed atypical
motor patterns in both study groups. In 105/100% of patients and
in 15/30% of control we observed the atypical motor pattern “head
flexion” with the late inclusion in the movement of short neck flex-
ors and the performance of flexion due to the sternocleidomastoid
muscle, forward movement of the head, extension of the upper cer-
vical region with flexion of the lower cervical region, as a result of
which there was a sharp shortening of short head extensors with the
formation of myofascial trigger zones in them. In 76/72,38% of pa-
tients was observed an abnormal motor pattern “hand abduction”,
which was manifested by a decrease in the physiological volume of
abduction of the hand in combination with shoulder extension and
wrist rotation during movement, caudal movement of the shoulder
and cranial movement of the scapula. Other atypical motor patterns
diagnosed in the study groups were: “trunk flexion” — in 38/36,19%
of patients and in 19/38 % of control, “hip flexion” —in 18/17,14 %
of patients and in 11/22 % of control, “Hip adduction” —in 20/19,05
% and 8/16 % of cases respectively.

Manual diagnostics revealed violations of VMS mobility in
both groups. The results of estimating the VMS mobility by A.
Stoddart are presented in Table 2.
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Table 2. Estimation of VMS mobility by A. Stoddart in studied groups

) Localization of the vertebral-motor segment (abs / relative,%)
D"if;elfyi'vsl‘ﬁ)sdg’:t"l' co—C1 ci-c2 | 23 | c3c4 | C5C6 | C6C7 | C7-TI

Main group (n=105)

0 65/61,9 59/56,19 - - 2/1,9 3/2,86 97/92,38

1 35/33,33 39/37,14 - 716,67 62/59,05 65/61,9 8/7,62

2 5/4,76 7/6,67 23/21,90 24/22,86 25/23,81 36/34,29 -

3 - - 11/10,48 - 6/5,71 - -

4 y - 71/67,62 74/70,48 10/9,52 - -
Control group (n=50)

0 - - - - - - -

1 - - - - - - -

2 19/38 8/16 3/6 1/2 2/4 11/22 31/62

3 31/62 42/84 41/82 37/74 48/96 39/78 19/38

4 - - 6/12 12/24 - - -

As can be seen from the table, there were significant differences
in the VMS mobility between two groups. In the main group, the
lowest mobility (0-1 degree according to A. Stoddart) was deter-
mined at the levels of CO—CI1, C1-C2, C5-C6, C7-T1, which
was combined with compensatory hypermobility at the levels of
C2-C3, C3—C4, C5-C6. The severity of functional blockades was
lower in the control. The minimum degree of mobility according
to A. Stoddart classification in the control was the 2nd degree of
mobility. It was most often observed at the level of C0-C1, C1-C2,
C6-C7 and C7-T1 and was combined with compensatory hyper-
mobility of the middle cervical level. In 68/64.76 % of patients was
diagnosed a lateral rotation of the body of C2, pain on palpation of
the projection of nuchal ligament and transverse processes of C2.
The lateral rotation of the body of C2, the pain on palpation of the
projection of nuchal ligament and transverse processes of C2 was
observed in 2/4 % subjects of the control group.

In all patients of the main group, manual muscle testing revealed
hypertonicity and active TP in the inferior oblique muscles of the
head, the large and small posterior rectus muscles of the head, the
upper portions of the trapezius, the sternocleidomastoid and an-
terior staircase muscles, the levator scapulae, in points of deltoid
muscles attachment, in supraspinatus, infraspinatus muscles, the
pectoralis major, pectoralis minor, the latissimus dorsi muscles. Ac-
tive TP in the upper trapezius were diagnosed in 8/16% of control.
In 42/84% of control we determined latent myofascial TP in the up-
per and middle trapezius, the levator scapulae and latissimus dorsi
muscles. The higher severity of myofascial syndrome in the main
group is due, apparently, to the presence of coarser biomechanical
disorders in this group, leading to a violation of the regional pos-

tural balance of muscles, shortening and overloading the muscles
involved in maintaining equilibrium.

In addition, a manual study revealed the presence of reflex
muscular-tonic syndromes in patients of the main group: the
lower oblique muscle of the head syndrome (98/93,33%), the
syndrome of the anterior staircase (41/39,05%), Wright-Men-
delovich syndrome (18/17,14%), interblade pain syndrome
(43/40,95%), as well as their combination (45/42,86%). Frozen
shoulder syndrome was diagnosed in 12/11,43% patients, tho-
racic outlet syndrome — in 3/2,86%. Reflex muscular-tonic syn-
dromes were not diagnosed in the control.

The Color-Coded Duplex ultrasonography did not reveal
signs of atherosclerotic lesion, developmental abnormalities and
the course of VA in both groups. The hemodynamic parameters,
obtained during the examination of patients of both groups, are
presented in Table 3.

As follows from the table, there were significant differences in
VA hemodynamics between two groups, which consists in reduc-
ing the vertebral artery linear velocity and volumetric flow rate, in-
creased resistance and pulsatility indexes in main group. A positive
correlation was found between the value of CVA and blood flow
velocity in the VA (r=+0,76, p<0,05). All patients of the main group
showed signs of difficulty in venous outflow from the cerebral cir-
culation. Disturbance in venous outflow from the cerebral circula-
tion was diagnosed in 8/16 % of the control.

Functional tests with a turn of the head in the opposite di-
rection revealed the following changes in the main group: in
5/4,76% — hemodynamically significant bilateral extravasal
compression of VA in the V3 segment with a reduced blood flow

Table 3. Parameters of hemodynamics in PA in segments VI-V3 in patients of the studied groups

Index M(i:h:l %l(;(;‘)lp Con(tll;o=lsg;'oup p—value
Diameter, mm 3,3+0,42 3,5+0,34 <0,05
Peak systolic velocity (Vsist), sm/sec 30,1+10,2 47+11,4 <0,05
End-diastolic velocity (Vd), sm/sec 11423 16+4.2 <0,05
Volumetric flow rate (Vvol), ml/min 69+15,1 98+19,3 <0,05
Time-averaged maximum velocity (TAMX), sm/sec 12+3,6 23+4,4 <0,05
Resistance index 0,93+0,04 0,58+0,06 <0,05
Pulsatility index (PI) 1,71+£0,3 0,91+0,08 <0,05
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to 80% of'its original value, 39/37,14% of patients had unilateral
hemodynamically significant extravasal VA compression in seg-
ment V3 with a decreased blood flow to 60-70% of its original
value, in 61/58,1% - hemodynamically insignificant compres-
sion of VA in segment V3 with reduction of blood flow to 30%
of the initial level. The presence of extravasal compression in
the V3 segment was indicated by local acceleration of blood
flow at V3 level with its decrease below the compression site,
and an increase in the pulsatility index in the V1-V2 segments.
Statistical analysis of data obtained revealed a positive correla-
tion between the value of CVA and the degree of mobility of the
craniovertebral transition by A. Stoddart (r=+0.79, p<0.05) and
— a negative correlation between these parameters and the level
of blood flow reduction during functional rotation tests (r=-0,69,
P<0,05). Rotational functional tests revealed a hemodynami-
cally insignificant compression in the V3 segment with a blood
flow reduction of up to 20 % in 9/18 % of the subjects in control
group. In 41/82% control the rotational test did not reveal the
presence of dynamic extravasal compression of VA.

Conclusions. 1. It was revealed the relationship between the vio-
lation of hemodynamics in VBS and pathobiomechanical changes
of the musculoskeletal system in patients of young age. The leading
pathogenetic role in the onset of hemodynamic disorders in VA be-
longs to a non-optimal static stereotype in the cervical region in the
form of displacement of the regional center of gravity forward with
the formation of a forward head position, hyperextension of CS, a
decrease in the value of CVA and the formation of persistent func-
tional blockade of craniovertebral and cervicortoracic transition.

2. It was revealed a positive correlation between the value of
CVA and the degree of mobility of the craniovertebral transition
by A. Stoddart (r =+0.79, p <0.05) and also - a negative correla-
tion between CVA value and the level of blood flow reduction in
VA during functional rotational tests (r = -0,69, p <0,05).
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SUMMARY

FEATURES OF HEMODYNAMICS IN VERTEBROBASI-
LAR ARTERIAL SYSTEM IN YOUNG PEOPLE, DE-
PENDING ON BIOMECHANICAL DISORDERS OF THE
MUSCULOSKELETAL SYSTEM

Jaroshevskyi O., Logvinenko A., Morozova O., Lipinskaya Y.
Kharkiv Medical Academy of Postgraduate Education, Ukraine
In order to study the features of hemodynamics in the vertebral

artery (VA), depending on the biomechanical disorders of the cer-
vical spine (CS) and the musculoskeletal system as a whole 105
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patients (53 females and 52 males, mean age — 38+5,9 years) hav-
ing signs of the Vertebrobasilar insufficiency on the background of
biomechanical disorders of the CS and the locomotor system as a
whole were examined. The control group included 50 practically
healthy persons (25 females and 25 males, mean age — 37+5,6
years). Physical examination included a clinical-neurological,
vertebro-neurological examination (visual assessment of violations
of statics and dynamics of the musculoskeletal system, measuring
the craniovertebral angle (CVA) using a photogrammetric method,
manual diagnostics for the detection of muscular-tonic syndromes
and musculoskeletal dysfunction) and Doppler ultrasound of extra-
and intracranial segments of VA. It was revealed the relationship
between the violation of hemodynamics in vertebrobasilar system
and pathobiomechanical changes of the musculoskeletal system in
patients of young age. The leading pathogenetic role in the onset
of hemodynamic disorders in VA belongs to a non-optimal static
stereotype in the cervical region in the form of displacement of the
regional center of gravity forward with the formation of a forward
head position. It was revealed a positive correlation between the
value of CVA and the degree of mobility of the craniovertebral tran-
sition by A. Stoddart (r =+0.79, p <0.05) and also - a negative cor-
relation between CVA value and the level of blood flow reduction in
VA during functional rotational tests (r=-0,69, p<0,05).

Keywords: vertebral-basilar insufficiency, vertebral artery,
biomechanical disorders, craniovertebral angle, dynamic com-
pression.

PE3IOME

OCOBEHHOCTHU I'EMO/IMUHAMMUKU B BEPTEBPAJIb-
HO-BASWJISIPHOM BACCEMHE Y MOJIOJBIX JIUI B
3ABUCUMOCTH OT BUOMEXAHHUYECKHUX HAPY-
INEHU OMTOPHO-ABUTATEJIbHOI CUCTEMBI

SpomeBckuii A.A., JlorBunenko A.B., Mopo3sosa O.I",
Jlunuuckasn 51.B.

XapvKosckask MEOUYUHCKAsE akademus NOCIeOUNIOMHO20 00pa-
306anus, Ykpauna

C nenplo u3yuyeHus 0COOEHHOCTEH IeMOIUHAMUKH B I103BO-
HouyHo# aprepuu (ITA) B 3aBUCMMOCTH OT OMOMEXaHHYECKUX
HapylleHui meiHoro orzaena no3poHounuka (ILIOII) u onop-
HO-JIBUTATEIbHOM cucTeMbl obcienoBano 105 mamnumentos (53
JKCHIIMHBI U 52 MYXX4YHMHBI, CpenaHuil Bozpact — 38+5,9 ner) ¢
KJIMHUYCCKAMH — TPOSIBICHUSAMH — BEPTEOPATbHO-0a3MIIPHO#
HEJOCTaTOYHOCTH Ha (oHEe OHOMEXaHMUYECKHX HapyLICHUM
HIOIT u onopHO-1BUTaTeNbHON cucTeMbl. KOHTpOsIBHYIO IpyII-
ny coctaBwid 50 MPaKTUYECKU 340POBBIX JIUI (25 JKEHUIMH U
25 myxuuH, cpenHuii Bozpact — 37+5,6 jer). OOcnenoBanue
BKJTFOYAJIO B c€0sl KIIMHUK-HEBPOJIOTHYECKOE, BEPTEOPO-HEBPO-
JIOTHYECKOE HMCCIIeOoBaHus (BU3yasbHas OLCHKA HapyIICHHUIl
CTaTUKH U JUHAMUKHU OIIOPHO-ABHUIATECJIBHOIO arirapara, u3Me-
PEHUEC BEJIMYUHBI KpaHMOBCpTCGpaJ’IbHOFO yma C IPUMECHEHUEM
(oTOrpaMMETPUYECKOr0 METOJd, MaHyalbHas IHAarHOCTHKA
JJI BBIABJICHHUSA MBIIIECYHO-TOHUYECCKUX CHUHIAPOMOB U MbI-
[ICYHO-CKEJIETHOW IUCOYHKIMHM) W JOHIuieporpaduyeckoe
UCCIIEJOBAaHUE IKCTpa- U MHTpaKpaHUAIbHBIX OTAesnoB IIA.
BmeneHa B3aUMOCBA3b MEKAY Hapy].[.leHl/IeM IreMOJMHaMHUKU
B BepTeOpasibHO-0a3UIIAPHOM CHCTEME U MTAaTOOMOMEXaHUYCCKHU-
MU U3MCHCHUSAMMA OIIOPHO-ABUIATCIIbHOTO armapara y nainueH-
TOB MOJIOZIOTO Bo3pacTa. Benyiuas maroreHeTndeckas pojib B

© GMN

BO3HUKHOBEHUM TeMOJMHAMHUYECKUX PACCTPOUCTB B CHCTEME
ITA npuHaMIEKUT HEONTHUMAIBLHOMY CTaTHUECKOMY CTEPEOTH-
Iy B IICHHOM pErvuoHe B BUAE CMELICHUS PETMOHAPHOIO LIEH-
Tpa TSHKECTH BIiepEr| ¢ OPMHUPOBAHUEM MEPEIHETO MOJI0KESHHS
roJIOBBl. BbIABIICHA MOJIOKUTENIbHASL KOPPEILUS MEXKy BeJ-
YMHOW KpaHMOBEPTEOPAILHOIO YIVIa, CKOPOCTHBIMHU IOKa3aTe-
MU KpoBoToka B cucteme [TA (1=+0,76, p<0,05), crenenbio
HOJBIKHOCTH KpaHHOBepTeOpanpHOro nepexoxa o A. Stoddart
(r=+0,79, p<0,05), a TakxKe — OTpULATEIbHAS KOPPEIISALIHS MEXK-
JIy BEJIMYMHOI KPaHHOBEPTEOPAIBLHOTO YIlia U YPOBHEM PEIyK-
11U KpoBoToka 1o [TA npu npoBeneHny QyHKIHOHATIBHBIX PO-
TaMOHHBIX MPod (r=-0,69, p<0,05).
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

BEJIEHUE NAIIMEHTOK C CACTEMHOM KPACHOM BOJTYAHKOM B IIPEI'ECTAIIMOHHBIN
" AHTEHATAJIbHBIM NEPAO/IbI: TPOBJEMBI U UX PELIEHUS (OB30P)

XaniokoB A.A., Erymuna E.JI., Kanamunuxosa O.C., Canoxuuyenko JI.B.

'Y «/{nenponempoeckas meouyunckas axaoemusay MO3 Yxpaunwi, [nenp, Yxpauna

Cucremnas kpactas Bordanka (CKB) - peaxoe, MysIbTHCHCTEM-
HOE XPOHMYECKOE ayTOMMMYHHOE 3a00JieBaHHE, XapaKTepH3ylo-
1Ieecsl THIEePIPOAYKIMEeH OpraHoCIenu(IIecKnX ayToOaHTHTEIl K
Pa3IMYHBIM KOMIIOHEHTAM KJIETOYHOIO siIpa C Pa3BUTHEM HMMY-
HOBOCHAJIUTEIFHOTO MOBPEXK/ICHHSI TKaHeH M BHYTPEHHHX Opra-
HOB [ 1], KJIMHMYECKOE TEeUEHHE KOTOPOTO BAPBUPYET B IPEIesIax OT
JIETKOH 110 KpaiiHe TshKeIol cTeneHu TsokecTH [44] u nposBisiercs
Pa3IMYHBIMU CUMIITOMAMH: ChIITb, AQPTPUT, aHEMUsI, TPOMOOLUTO-
TICHHMS], CEPO3UTBI, HEPPUT, CyIOPOTH H/HiN NCHX03 [44].

ITokazarenu pacnpocrpanenHoctu CKB otnuyarorcst B pas-
HBIX PErMoHax 3eMHOrOo Iuapa, cocrasissd oT 4 no 250 Ha 100
Thic. HaceneHwust [2]. [lokasaress 3aboneBaemoct CKB y skeHIIH
B LLIECTb Pa3 BbILLE, ueM Y MyxuuH (8,34 nporus 1,44 na 100000 Ha-
cenenust) [44]. B npenkinMakTepruyecKOM MEPUOIEe COOTHOIIC-
HHE MEXy [OKa3aTesIMHU JKEHIIMH U MY)KYUH cocTaBisieT 15:1
[43]. 3naunTenbHbBIC pa3InyUs CYLIECTBYIOT B PaCIPOCTPAHECH-
Hoct CKB B 3THHYECKHX IpyIax: HauOOJIBIINI MOKa3aTeib
3a00JIeBaEMOCTH HAOMIONACTCS Y YEPHOKOKUX JKEHIIMH a3u-
arckoro peruona (31,5/100 000) u 4epHOKOXKHX appPHUKAHCKUX
xenmuH (13,8/100 000), camas Hu3Kas - y O€JbIX KCHIIUH
(6,7/100 000) [2,37].

JecstunerHsist BbbkuBaeMocTh nanuentoB ¢ CKB cocrasis-
et 92% [26], cMepTHOCTH B 3 pa3a BblIlIe, YEM B IOMYJISLUH,
OJIHAKO 3a IIOCJEIAHUE MACCSATHWIETHS] IPOTHO3 CYIIECTBEHHO
yayummicst [1,22] 3a cyer COBpeMEHHOM MeIMKaMEHTO3HOM
Teparuy, NO3BOJISIIOIICH YBEINYUTD MIPOAOJDKUTEIIBHOCTD XKU3-
Hu 60sbHbIX CKB [2]. CKB y KeHIIUH 1eTOpOJHOro BO3pacTa
B IUIAHE HACTYIUICHUS U BeJCHHs OEPEMEHHOCTH IO Cell JeHb
IIPEJICTABIISIET CEPhE3HYI0 MPOOJIEeMy Kak ISl JKCHIIWH, TaK M
Bpaueli-rHHEKOJIOrOB  PEBMaTOJIOTOB.

Ipu neyennu nanuentok ¢ CKB HEO0OX0MMMO OLICHUThH PUCKH
0EpEeMEHHOCTH U ONPEACIUTh TAKTUKY ITOCIEAYIONEeH HHIMBHU-
JIyaJIbHOW IIPOrpaMMBbl IIPEreCcTallMOHHOTO BEICHHS OOJIBHBIX C
LIENbI0 MX TOATOTOBKM K Oymymied 6epemennoctu. Ilnanupys
6epemennocts, xenmuHe ¢ CKB cienyer 3abnaroBpeMeHHO
MOJyYUTh KOHCYJIBTAlMIO PEBMATOJIOra M aKyllep-THHEeKoJIora
JUIsl TIPOBEICHHS aJICKBATHOTO JIGYCHHUSI M IIOJIOTOBKH K Oyy-
el OepeMEHHOCTH.

Ienbro mccinenoBaHus SIBUICS aHAIM3 PETPOCIEKTUBHOW M
TEKyILeH HayYHOW JIUTepaTypsl O JICYCHUHN KEHIIHH JeTOPOIHO-
ro Bo3pacTa, OOJBHBIX CHCTEMHOW KpacHOM BOJYAHKOI W pas-
paboTKa TAKTHKHU UX BEACHMSI.

Ipececmayuonnviii nepuod. nianupoganue bepemeHHOCmu,
cmpamugurayus pucka.

V¥ nanuentok ¢ CKB Hapymienus pernpoayKTuBHOMH GyHKIHY,
Kak IpaBmIIo, He HAOIIONAETCs, 32 HCKITIOUCHNUEM KEHIIHH, Y KO-
TOPBIX aMEHOpes] BTOPUYHA BCIEACTBHE TSDKEIIBIX 000CTpeHUit
CKB wunu xponndeckoid 6ose3Hu mouek 3-5 cramuu (CKOPOCTh
kiyooukoBoii puierpanuu (CK®D) <60 mi/mMuH) 1160 ¢ oBapu-
aJIbHOM HEJI0CTaTOYHOCTBIO, CBSI3aHHON C IPHEMOM IMKIO(OC-
damuna (D) [12].

BonbabiM CKB sxeHIIIHAM, KOTOPBIC HE MOTYT 3a0€pEMEHETh
CaMOCTOSITEIFHO, PEKOMEHIYEeTCSl BOCIIONB30BAThCS IKCTpa-
KOPIIOPAJIEHBIM OIUIOJOTBOPEHUEM, OHAKO OHH JIOJDKHBI OBITH
OCBE/IOMJICHBI 00 OIIACHOCTH Pa3BUTHSI BEHO3HOTIO TPOMOO0IM-
6omusma (BTD), 0coOeHHO 3TO KacaeTcst )KECHIUH C CHHIPOMOM
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THIIEPCTUMYIISILIMN SIMYHUKOB M/WITH IPYTHMH TIPOTPOMOOTHYE-
CKMMH (DaKTOpaMH PUCKA.

[1pu npoBeneHNH NPErecTalMOHHON KOHCYIIBTAIIN JKEHILMHAM C
CKB Bpau 00si3aH coOparh JeTabHbIA aHAMHE3 JUISl OLICHKU WHJIH-
BHJIyaJIbHBIX PHCKOB, KOTOPBIE MOT'YT NPUBECTH K OCIOKHEHUSIM BO
BpeMmst Oyy1iiei GepeMEHHOCTH, BBISICHUTH HPOLILTYIO M TEKYIITYIO aK-
TBHOCTH CKB, BKITIOUast camble TTOCIIeIHHE 00OCTPEHHMSI U MX 4acTo-
Ty, HAJIMYHE B aHAMHE3E U Ha CErO/HSIIHNN MOMEHT ITOPKEHHS Opra-
HOB (cepLie, JIETKHe, MOYKH), IPOaHAIM3UPOBaTh HCTOPHIO OOJIE3HH,
OIIPE/IeIUTh HEaBHUM CepoNIornyeckuii mpodwis - aHTH-dsDNA,
antr-SSA/Ro n antu-SSB/La antuTena, aHTHHOCHOIHITIIHbIE aHTH-
tena (adJ1-AT), antutena k kapauosuniHam (aKJI-AT), KoMIUTIEMEHT.
Heo06xomiMo BBISIBUTH HAMUHKE JTFOOBIX COITYTCTBYIOIMX 3a00/eBa-
HUI{, B YaCTHOCTH THIICPTOHHH, JMadeTa, 3a0oneBanus modyek u BTD,
a TaKoKe MOTPEOICHNE MAaTOreHETHISCKNX 1 JTFOOBIX IOMOTHUTEIIBHBIX
JICKAapPCTBEHHBIX CPEJICTB. AKYIIESPCKUH aHaMHe3 JIOJDKEH BKIIFOYATh
OIIPOC O HPEABIIYIIMX OEPEMEHHOCTSIX U UX MCXOZIE C YTOUHEHHEM
JIQHHBIX O IUIONE W/WJIM HOBOPOXKACHHOM (BBIKHIIBIII, MEpPTBOPOXK-
JIeHUE, Malblil recTaloHHslil Bospact - MI'B), npesxieBpemMeHHble
POIIbL, AHOMAIMK PA3BUTHS, BPOXKICHHbIH JIFOITYC-CUHAPOM Y TUIOZA),
OCJIOKHEHUSI y MaTepy - MPEJKJIAMIICHs], aHTEHATaIbHbIC VI I10-
cieponoBbie oboctpenust, BTO. Heobxomumo peryssipHo npoBoauTH
aHaJM3 KpoBH (OOIIMIA aHAITM3 KPOBH, MOYCBHHA, SJICKTPOIIUTHIL, Kpe-
ATUHWH, VICCIIeNOBaHMsI (DYHKIMM IIEYEHH), KOHTPOJIMPOBATh CEpo-
JIOTHYECKNH TIPOQMIIb, MOUY, apTepUabHOE JIABICHNE, MPOBOIUTD
crierprueckie HHCTPyMEHTaJIbHbIe uccnenoBanus - DxoKI™ n uc-
crenoBanue GYHKIMK BHEIIHETO bixanust [9,10].

CorracHO TONyYeHHBIM JaHHBIM, JkeHiHbl ¢ CKB crparu-
(UIMPOBAHEI B CIIEAYIONIME TPYIIBL 1) TeKyIas peMHUCCHs WIN
cralmIbHasT HU3Kasi aKTHBHOCTb OOJIE3HH IPH CTAOMIILHOM JICUCHHN;
2) nenasusis auarHoctika CKB nim akriBHOe 3a0oneBanue; 3) ce-
pbe3HOe HapyleHue (GyHKIMI OpraHOB /WM HAJIMYKME UX Cepbe3-
HBIX NOBpexaeHuH [46]. CrpaTnduKanust )eHIMH B 3TH IPYIIIBI
HO3BOJISIET UCIIOJIB30BaTh OOIIMI MOJIXOM K BEJICHNIO MAIMEHTOK C
KOPPEKTUPOBKOH 7151 OTACNIBHBIX cuTyauuii [9,41]:

I rpynmna - maHupoBaTh GEpEeMEHHOCTH 0E30M1acHO, MEHKa-
MEHTBI CJIeJlyeT IepecMaTpuBaTh U KOPPEKTUPOBAThH 10 Mepe
HEO0OXOMMOCTH.

II rpynna - jKeHIIMHAM CJIEAyeT OTCPOYUTH OEpEeMEHHOCTD
U HUCIOJB30BaTh d(P(PEKTHBHYIO KOHTPALEINIHIO; JIeKapcTBa
ClleyeT NepecMOTpPeTh C Ha3HAuYeHUEM MMMYHOCYIPECCAHTOB
ruapokcuxiopoxut (I'XX) n/unu azaruonpus (A3A), KOTOpbIe
0e3omacHbl Uis1 OyayIleil 0epeMEHHOCTH); IPOBENCHHUE KITMHU-
YECKOr0 M MHCTPYMEHTAJIBHOTO JajbHEHIIEro HMCCIIe0BaHus
JUIL MOHMTOpPHMHIA IIPOrPEeCCUpOBaHUS 3a00JEBaHUs; I10CIC
ymenbleHus crenenu aktuBHoctu CKB (unu, B uneane, cra-
JIsI PEMUCCHUH), KEHIIIMHAM CIIEyeT COOOIIUTh, YTO IJIaHUPO-
BaTh OEPEMEHHOCTH OE30I1acHO.

Il rpynma: cepbe3Hble PUCKH JJIsS 370POBBsI, CBS3aHHBIC C
BO3MOJKHOI OEpEeMEHHOCTBIO; HEOOXOIUM OTKa3 OT OepeMeH-
HOCTH; aJIFTePHATHBA: YCHIHOBJICHHE M CyppOraTHOE MaTephH-
CTBO (COOCTBEHHBIC WM JIOHOPCKHE SHIEKICTKH). JKeHIMHBI
III rpynmsl moaBepraroTcsi 0COO0MY PUCKY OCIOKHEHUH, B TOM
YHCIIe YXYALIEHHIO TEUSHNS, IPOrPECCUPOBAHUIO 3a00JIeBaHNs,
HOPAKCHUIO OPIaHOB C PA3BUTHEM UX HEOCTaTOYHOCTH BO Bpe-
MsI GEpEMEHHOCTH.
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Hexoropble KIMHUYECKHE CHUTyallUd MOXKHO paccMarpu-
BaTh KaK aOCOJIOTHBIC MHPOTHBOIOKA3aHUs K OepeMEHHOCTH
- YMEpEHHOE WX TSDKEJIOoe TeUeHHE BOJIYaHKH (0COOEHHO 000-
CTpEeHHUE JIOMyC-HedpHTa), HHCYIBT B TEUCHHE IOCICIHUX 6
MECSILIEB, JIETOYHAs TUNEPTEH3Hs! (CUCTOIMYECKOE JaBJICHHE B
neroyHoi aprepun >50 mmHg), cepaeunas HEIOCTaTOYHOCTh
3-4 (GyHKIHOHATBHOTO Kiacca ((ppakius BEIOpoca JICBOTO Ke-
nynouxa <40%), TsxKesble IOPOKH KJIAIIAHOB, TSHKEJIAs PECTPUK-
THUBHas OoJie3Hb Jierkux (popcrpoBaHHas )KU3HEHHAsT EMKOCTh
nerkux <50% ot Hopmbl win <1 i), XBII 4-5 craguu (kpeatu-
HUH > 220-250 MmMoib/in, CK® < 30 Mi/MUH) WK HEKOHTPOJIHU-
pyemas runeprensus [12].

Taxum 0Opaszom, npH cTaOMIEHOM HEaKTHBHOM TEYEHHH 3a00-
JIeBaHMS HEOOXOAMMO MH(OPMUPOBATH MAIIUEHTKY O ITOTCHIHAIb-
HBIX MEJMIMHCKUX U aKyLLEPCKUX PUCKaX OEPEeMEHHOCTH.

OCHOBHBIMHM MEIMLUUHCKUMHU PUCKAMH, C KOTOPBIMH MOMKET
cTosIKHYThCs nanueHTtka ¢ CKB Bo Bpemsi GepeMEHHOCTH SB-
nstoTea ocnoxHeHus TedeHus CKB, mporpeccupytomee mo-
BPEXKJICHUE OPraHOB. AKYLIEPCKO-TMHEKOJIOTHUECKUE PHUCKH
cBsa3anHble ¢ BiusHueM CKB Ha OepeMeHHOCTh JUIst )KEHIIUHBI
(npeaxnamricus, BTD), ans rona (Beikuasiin, MI'B, npexaes-
PEMEHHbIE POJIbl, MEPTBOPOXKICHNUE); JTF00as IpeIbIayIIas aKy-
HIepcKas MaTojIoIvsl B aHaMHe3e SBIIeTCA YIpo30i Il pa3Bu-
TSI OCTIOKHEHUH 1pu Oyayuux 6epeMeHHOCTSX [47].

JKeHtuHBl ¢ TPOMOOTHYECKAM H/MIM aKyIICPCKUM aHTH-
¢dochomunuanbivM cungpomoM (ADC) MMEIOT BBICOKUIT PHCK
paszsutus BTD n/unu npepbiBaHus OepeMEHHOCTH; )KSHIIUHBI C
Ro u/wnmn La aHTHTENIaMu - BBICOKHI PUCK POXKICHHS peOCHKA C
BPOX/ICHHOI aTpHOBEHTPUKYIsIpHO# Ookanoii (BABB) u / win
HeonataypHoit CKB [17, 19].

Heob6xoaumo pasnuyars 6eccumntomuoe Hamuuue abJI-AT u
kiauHudecku 3Ha4uMblil ADC. AOC — ogna u3 Haunbonee 3Ha-
YUMBIX W YaCThIX NPUYMH HEOIAronpHUsATHHIX OepeMEHHOCTEMH
[7,21]. V xenumH ¢ AOC HabmogaeTcs: NOBBILICHHAs 4acToO-
Ta BbIKMBIIIEH nociae 10 Hexenb B CpaBHEHUM C JKEHIIMHAMU-
HocutensiMu adJI-AT, y KOTOPBIX BBIKMIBIIIN IPOUCXOIAT, B
OCHOBHOM, B IPeAIMOpPHOHAIILHOM (<6 Helenb recTalyn) Wik
sMOpuoHaIbHOM (6-9 Henenb 6epemenHocTH) nepuoze [21].

B HeckombKUX MCCIENOBAaHUAX COOOIIAETCS O YaCTOM IyJlb-
MoHasbHOM dMOonu3Me (I19) y 20-50% marmentok ¢ ADC [7].
Hanyuue B-2-mIMKONpoTenH-1-3aBUCHMBIX aHTUTEN UMEET He-
raTuBHBINA IPorHo3 Bo3HukHOBeHUs [1D [41]. HELLP cunapom
HaOJIroIaeTCsl valle U pasblue (BTOpol TpumecTtp) y GepemMeH-
HbIX ¢ ADC Ha pone CKB, uem B 00111eH aKyIIepckoi MOmyis-
1y [8]. Ipu coueranun CKB u Bropuunoro A®C BeposTHOCTD
HEOJIaronpusITHOrO ucxoaa depemeHHoct cocrasiser 30%, B
TO BpeMs Kak y OepemenHbIx ¢ CKB 0e3 ADC — 12-13% [14].

Jpyrumu dakTopamMu prucka TedeHus] OEpEMEHHOCTH y JKEeH-
muH ¢ CKB sBISIOTCS OCIOKHEHHS BOJYaHOYHOTO HedpwuTa.
K HUM OTHOCATCSI KIMHUYECKHE (GakTopsl (TUIEPTOHMS, HE0O0-
partumoe MnoBpekaeHue opraHoB, B yactHoctd XbII) u 6uoxu-
MHUECKHE I10Ka3aTequ (TUIOKOMIIJIEMEHTEMUsI, IPOTECHHYPHS
>500 mr/cytkn, CK® <60 mi/mun/1,73 M?, HOBBILICHHbIH Kpea-
TuHUH >220-250 MxMosb/a) [6,9,10,17,18,29,51].

Kenmunam ¢ CKB, mianupyronmm 6epeMeHHOCTb, CIIeNyeT
Ha3Ha4yaTh COOTBETCTBYIOILUE IPENapaThl, COAEpKallle BUTa-
MHHBI 1 MuHepasl. JIrobas jkeHIInHa, IUIaHupyomas 3adepe-
MEHETh, JIOJDKHA exeaHeBHO npuHuMmatbh 400 MKr ¢onueBoii
KHUCJIOTBI, C LIEJIbIO CHIDKEHHSI PUCKA BOSHUKHOBEHHUS 1e()EKTOB
HEepBHOH TpyOKu myioza 3a 3 MecsLa 0 3a4aTHs U nepBble 3 Me-
csna 6epemenHoctH [10]. B ciyuasx, korna naumeHTka 3a 3 me-
csla 10 HaCTYIUICHUsI OEpeMEHHOCTH IIPUHUMAa METOTpeKcaT
(MT) [10], cTpagaer caxapHbIM AHAOETOM, UMEET OXXKHPEHHE

© GMN

WIM CeMEHHBIH aHaMHe3 Haaudusi Ae()eKTOB HEPBHOU TPYOKH
y IUI0Ja, CIeAyeT Ha3zHauaTh (OJIMEeBYIO KHUCIOTY B Ooliee BbI-
cokoii mo3e (5 mr) [45,46]. HeoOX0muMO BBISICHHTH TAKXKE O
IpHeMe LUTOCTAaTHYECKHUX IPernapaToB HakaHyHe OepeMEeHHO-
CTH, TaK Kak JuiuTenabHas Tepanusa L{® noTeHIMaIbHO MOXKET
IPHUBOIMTH K HApYIICHUIO PepTUIILHOCTH, KpoMme Toro, MT, Mo-
detrna mukoperonar (MM®), [IP umeroT TeparoreHHOe Jeii-
ctBue [30]. J)KeHmuHaM 1eTOPOJHOIO BO3pacTa, INIaHUPYIOILUM
OepemeHHOCTB B Oynyiiem, HazHauator MM®. Haunbonee 6e3-
OIaCHOIl CUMTAeTCsl OTMEHA LUTOCTATUYECKUX IPEnaparoB 3a
6 MecsLeB 10 HACTYIICHHs] OEPEMEHHOCTH, a TP NPOBEICHUH
UMMyHocynpeccuBHOM Tepanun MM® nnn MT 3amenstor Ha
A3A i 'XX [15].

Heob6xonumo npekpalieHue KypeHust U yrnorpeOieHus: Hap-
KOTHKOB, MOTPEOJICHHE AJIKOTOJISI JIOJDKHO OBITh YMEHBIICHO
WK ITpeKpaiieHo. [Ipu u30bITOYHOM Bece HEOOXOMUMO CHU3UTD
unaexc maccol tesia (MMT) no 17,5-24,9 xr/m2. DTu Mepsl 110-
3BOJIAT YJIYYIIUTh 30POBbE MATEPH U IJIOJA, YBEIUYAT LIAHCHI
Ha 3a4aTre, YMEHbBIIAT PUCK BBIKUIBIIIA U APYTUX OCIOKHEHHH
BO BpeMs OCpPEMEHHOCTH, BKJIIOYAs T'€CTAIIMOHHBIA auabeT u
BTD. Heo0xonumo npoBepuTh HAIPsSKEHHOCTh UMMYHUTETA K
KpacHyXe, MPEAJIOKUTh BaKIUHALMIO IPOTHB KOPH, IHICMH-
YECKOT0 MapoTUTa HEMMMYHHU3HPOBAHHBIM JKEHIIIMHAM, OyLydH
YBEPEHHBIM, YTO OHH He OEpEeMEHHBI B HACTOSILIIEE BPEMsI, KpOME
TOro, Clieayer u3derarb OEPEMEHHOCTH B TEYEHHE MOCIIeIYIO-
wero mecaua. KonnuecTBeHHast U KaueCTBEHHasl OLCHKA reMo-
100MHA, FeMOTIOOMHONIATHH JJOJKHA [IPOBOANTHCS Y )KSHIINH-
HOCHUTEJICH CEPHOBUIHOKICTOYHON OOJC3HM WIIM TalaCCeMHUH
[9,10].

CrenoBaTenbHO, 3HAUMMBIMH MOMEHTAMH BEACHHS MallUCH-
Tok ¢ CKB npu rmanupoBanum 6epeMEHHOCTH SIBIISIFOTCSI IIPei-
BapUTEJIbHAS KOHCYJIBTALUA C PEBMATOJIOTOM U aKyIIep-THHEKO-
jorom, crpatudukanys GakTopoB prucKa.

Anmenamanvrulii nepuod: coomeemcmeyoujee iedeHue

[TpumeHeHue JIeKapcTB BO BpeMst OEpEMEHHOCTH YacTo TPakK-
TYEeTCsI C IOHATHON OCTOPOKHOCTBIO CO CTOPOHBI IPOU3BOIUTE-
JIel ¥ aIMUHUCTPATUBHBIX OPraHOB 110 0E30I1aCHOCTH MEIHUKa-
MEHTOB M OOBIYHO OCHOBBIBACTCSI HA JJAHHBIX PETPOCIEKTHBHBIX
UCCIIE0OBaHUH, OTACIBHBIX KIMHUYECKUX CIIy4aeB U HCCIENO-
BaHUAX Ha XKUBOTHBIX [24,25].

Opun u3 ocHoBHbIX IpuHIUIIOB EULAR siBisiercs miianupo-
BaHUE CEMbH, IJIS 3TOr0 HEOOXOAUMO MPEAOTBPATUTh WU IO-
JIABUTh aKTUBHOCTH OOJIC3HHU MpenapaTaMu, CBOAS K MUHUMYMY
UX BpeJ IUI0Ay/peOeHKY, OanaHCUPYs MKy PUCKAMH B PE3yiib-
TaTe BO3JCHCTBUSI JIEKAPCTB U PUCKAMHU HEKOHTPOJIUPYEeMOH 00-
JIe3HU. YUUTBIBas BBILICU3JIOKEHHOE, HEOOXOIMMO MPOBOAUTD
MYJIBTHANCIUILIMHAPHBIA MOIXO0/, BKIJIIOYAs KOMILIACHC Mal-
€HTa U Bpada (PeBMAaToJIOr, aKylIep) PU ONPEACICHUH TAKTUKH
neyeHus [24,25].

JlexapcTBa, koTOpbIe O€30macHBI BO BpeMs OEpEeMEHHOCTU
(Bce TpUMeCTpBI) H JIAKTALUH TS HOJICPYKaHHS PEMUCCUH W/HITH
nedeHust oboctpenust - 970 I'XX, A3A, HUKIOCIOPUH U TaKpo-
numyc [24,25,41]. Jlnst KOHTPOJISE CUMIITTOMOB aKTUBHOCTH 00-
Je3Hn 0e30MacHO HCIIOIb30BaTh KOPTUKOCTEPOUIBI (B Mieane
<7,5 M IpeIHU30JIOHA B JICHB), aCIUPUH U napaueramod [41].

O6octpenust CKB 1 crenenu akruBHoctH 1o mkaie SLEDAI
BO BpeMsi OepeMEHHOCTH MOYKHO JIeunTh [ XX 1/iin HU3KUMHU J10-
3aMU OpaJIbHBIX CTEPOUJIOB (BO3MOXKEH M NPHEM HECTEPOMIHBIX
IPOTUBOBOCHIANIUTENBHBIX TpenaparoB - HIIBC B nepsom mimm
BrOopoM Tpumectp) [23-25]. IIpu II-1II crenenu akruBHOCTH 3200-
JIEBAaHUSI MOKHO MCIIONIb30BATh IMyJIC-TEPAITHIO C BHYTPHBEHHBIM
BBEACHUEM METHJIIPEIHN30JI0HA WIIM BHICOKUX 103 OpaJIbHBIX CTe-
POHJIOB C MOCIIEAYIOIM OBICTPBIM CHIDKEHHEM 10 MUHHUMAJIBHO
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3 HEKTUBHBIX MOAICPKUBAIOIINX 103 B COUCTAHUH C OE30IACHBI-
MM UMMYyHoZenpeccanTamu. LlenecooOpa3Ho Ha3HaueHHE UMMY-
HOIIOOY/IMHA BHYTpHBEHHO [30].

B Gostee TsoKENBIX Cllydasx HEOOX0ANMA OL[CHKA PHCKa/TIONb-
3bl ¥ YCTAHOBJICHHUS IPUOPUTETHOCTH MAaTEPUHCKOIO 310POBbS
¥ IUI0JIa C UCIIOJIb30BaHUEM 00Jiee CUIIBbHBIX ar€HTOB, TAKUX KaK
MM® unu LD, u paccMoTpeHne Borpoca o NpexkAeBPEMEHHBIX
ponax. Tepamnus BoI4aHOUHOTO HehpUTa BO BpeMsi OEpeMEHHO-
CTH MOXKET OBITh POBEJICHA B BUJIE ITyJILC-TEPAIIMU CTEPOUAAMH
C MOCNeyIomel KOMOMHAIMEH TIepOopaIbHOrO MPEAHU30JI0HA,
I'XX, A3A wiu Takposnumyca [27].

Jnst npenorBparuenust runepronun/I19, MHIyIMpPOBaHHOI
0EepEeMEHHOCTBIO, PEKOMEH/IYIOTCSl aHTHIMIICPTEH3UBHbIC Mpe-
napaThl J1a0eTasiol, METHIIIONY W/WiIM HU(EIUIINH B Ka4ecTBe
0€30MacHOro JIeUeHHs IePBOH JIMHUY (IO OTAEIBEHOCTH WM B
KOMOUWHAIINK) Ha JF000W cTanu OEPEMEHHOCTH MM JIAKTAIUH
[38]. IIpenaparamu BTOPOH JIMHUM ISl JICUSHUS apTepUaibHON
TUIIEPTEH3UU BO BpeMsi OEPEMEHHOCTH SIBJIAIOTCS THApala3uH
win gokcazo3ut [38]. [IpueM MHrHOMTOPOB AHTMOTEH3UHIIPEB-
pamaromiero pepmenra (MAIID) u/umu O10KaTOPOB PEENTO-
poB anruorensuna Il ciaeayer npekparuTh 3a0J1aroBpEMEHHO 10
Hadasa OEpPEeMEHHOCTH, ITOCKOJIbKY OHH IPEACTABISIOT IOBBI-
IICHHBIM PUCK Pa3BUTHS BPOXKAECHHBIX aHOMaNuU [4].

Jlnst 310poBbs kocTel 1 3y0oB Bee skeHIuHbl ¢ CKB Bo Bpemst
OCpPEMEHHOCTH JIOJDKHBI C)KCTHEBHO MPpUHUMATh 10 MKr BUTa-
muHa D. JKeHIUMHBI ¢ MOBBIIICHHBIM PHCKOM Ae(HLIUTa BUTA-
MHHA D 10J5KHBI KOHTPOJIMPOBAThH €T0 YPOBEHb B TeUeHHE Oepe-
MEHHOCTH C LIeJIbI0 KOPPEKTUPOBKU [45].

Pexomennyercst Taioke Tepamnus KaiblMeM. PaHblue KajbLuit
Ha3HayaJIcs B CIIy4asiX UIMTEIbHOTO MPUMEHEHUsI KOPTHKOCTEpO-
UJIOB WM HU3KOMOJIeKyssipHoro rerapusa (HMI') 1 ipu BeicokoM
pucke pa3BuTHs octeoropo3a. OqHako MetaaHanus 13 paHaomu-
3MpPOBaHHBIX HcclenoBaHuii ¢ yyactieM 15 000 skeHIHH rokasa,
4To | I KaJIbLWs B IGHb BO BpeMsi OEpEeMEHHOCTH (B CPaBHEHHH C
ianedo0) NpUBOAMT K CHIKeHHIO pucka 119 Ha 50% u cHmxkaer
PHCK IPEXIEeBpeMEHHbIX posioB Ha 25%. [10CKoIbKy KEHIIUHBI C
CKB nozBepraroTcst HOBBILLIEHHOMY pUCKy pa3Butus 119, npena-
paThl KaJbLiysl pEKOMEHI0BaHbl BCeM MalMeHTKaM [28].

IIpodunaktuka TpombooOpazoBanusi mpu momon HMI
JIOJDKHA MPOBOANTHCS MIPU 3HAYUTEIBHOM moTepe Oeska: coot-
HOILCHUsT Oenok:kpeaTnHuH KpoBu >100-200 mr/mMmonb wiu
P CyTOYHOI MPOTeuHypHuu >1-2 r/cyT BOo BpeMsi GepeMeHHO-
ctu [13,27].

Hannuue ad®JI-AT takxe cienyeT paccMaTpuBaTh B KOHTEK-
cre ¢axropa pucka tpombosmbonusma (TD). [Ipu nammuun y
6epemennoii ¢ CKB He meHee Tpex (GakTopoB prcka pa3BUTHS
TO cnenyer paccmarpuBars HazHadeHue HMI sxeHuune B aH-
TEHATaJbHBII MEePUO, a NPU HAJMYMHU ABYX (AaKTOpOB pHCKa
HMI nasnauarot ¢ 28 Hezmenu, OHOTO akTopa - B MOCTHATAIb-
HOM niepuoje B TeueHue 10 mueit. Jrobas sxeHIIMHA, Moyya-
tomasi HMIT B joposoBoM miepuozie, J0JKHA TPOIO/DKATh UM
JIeueHUe B TeUeHUE 6 Heslelb rociie pojoB [46]. Mcnonb3oBanue
BapdapuHa 1 APyrux HEMPSIMbIX aHTHKOATYJSIHTOB, 0COOCHHO B
paHHUE CPOKU OEpEeMEHHOCTH, IIPOTUBOIIOKA3aHO BBUAY OIlac-
HOCTH Bap(hapuHOBOW OSMOPHUOMATHH, XapaKTePHU3YIOIICHCs
HapyLICHHEeM pOCcTa AMUPH30B KOCTEH, THIOIUIa3Heil HOCOBOM
IEeperopoikKi ¥ HEBPOJIOTHUECKUMH HapyumeHusmu [36,46].
Kpome n3MeHeHHs Win MpeKpamieHus IpreMa JeKapCTBEHHBIX
HpenaparoB, KOTOPbIE MOTYT HAaHECTH BpPEJl BO BpeMst OepeMeH-
HOCTH, BceM >keHIMHaM ¢ CKB cienyer npuHuMaTh HU3KUE
no3el acriupuna (75 Mr) ¢ 12 Henenu U Ha NMPOTSHDKEHUM BCEH
OGepeMeHHOCTH, JJIs CHIKeHUsI pucka passurtust [1D [36].

Kenumnam ¢ Tpombotrueckum 1 akymepckum ADC, BBIKK-
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neieM >10 Henens OepeMEHHOCTH WK € TIPEkKICBPEMEHHBIMU
ponamu MOP(OJOrHYSCKH HOPMAIBHOTO IJI0na B Cpoke <34
HEJIeM 110 NMPUYMHE HPEeIKITAMIICHHY, SKIAMIICHU WM IUIAleH-
TapHOH HEIOCTATOYHOCTH (BKJIOYAsS BEC IUIOJA MPU POXKICHUH
MeHee 2,6 KI') B aHaMHe3€, PeKOMEHAYETCs IPUHUMATh acIIUpUH
(75-100 mr/cytkr) 1 HMI™ ojHOBpeMEHHO IpU HOATBEPKICHUH
OepeMEHHOCTH, TPOJOIDKas IPUEM aHTEHATAJIbHO U B TCUCHHE
6 nenenp nocie poxos [35,38]. Ilpu tpomboTHueckom ADC
ClIeAyeT MepeiiTH Ha OpaJIbHYI0 aHTHKOATYJISTHTHYIO TEPaIHio
nocie ponos [35,38]. B ciyuae npoBeeHUs KecapeBa CEUEHUs
HMI ormenstoT nepen oneparueil 1 BO30OHOBIIAIOT JICYCHUE B
MIOCJIEPOZLOBOM IEPHOJIE € ITOCIEAYIOLIMM IIEPEX0IOM Ha [IpUeM
HETPSIMBIX aHTHKOATYJISIHTOB.

Kenmuns! ¢ akymepckum ADPC 1 MOBTOPHBIM BBIKUIBIILIEM
B cpoke <10 Hemenb NOMKHBI IPUHUMATh aclUpuH. Ecin oHu
paHee MMeNH BBIKUIBIIN Ha (OHE IpueMa aclHupuHa, CIey-
et nobassate HMIT npu noarBepskiennu Oepemennocty. Bos-
MOKHOCTb IIpekpauienus npuemMa HMI™ MoxHO paccMmaTpuBath
Ha 12 6o 20 Henene 6epeMEHHOCTH, B Cliydae, €CIIH MPU Yilb-
TPa3ByKOBOM CKaHMPOBAaHMM KPOBOTOK B MarTOYHOH apTepuu
HopMmasbHbIil [35,38]. B ciydae HeahdekTHBHOCTH CTaHAApPT-
HOW Tepamuu B NEpUOA cleayrouleldl 0epeMEeHHOCTH CIenyeT
Ha3Ha4YaTh BHYTPUBEHHOE BBeAeHHe nMMyHorioOynuna (UIN) B
no3e 0,4 r/Kr B Te4eHHE 5 CYyTOK KaXKAbIi Mecsi 0epeMEeHHOCTH.

JKeHI1mH, y KOTOPBIX MPUCYTCTBYIOT TOIBKO JIA00OPATOPHbIE TPH-
3Haku (adJI-AT, aKJI-AT), cienyer BecTH Kak NalieHToB ¢ HOpMaslb-
HOM OepeMEeHHOCTBIO 1 HasHa4arh actmpuH, 6e3 HMI [52].

Anmenamanvwiti nepuod. obocmpenuss CKB 60 spems bepe-
MeHHOCTIU

VY nanuentoB ¢ CKB 0GepeMEHHOCTh CYUTACTCS MEPUOIOM
BBICOKOTO PHCKA, XOTSl UMEIOTCS IIPOTUBOPEUHBBIC JaHHbBIE OT-
HOCHTEJILHO TOTO, SIBISIFOTCSI 9TH 000CTpeHHsl 0ojiee 4acThIMU
B CPaBHEHHUHM C TAKOBBIMHU Y HEOEPEMEHHBIX NMAIMEHTOK [42,43].
Paspaboranbl BanuaHbIe MIKab! orieHKkH akTuBHOCTH CKB mpu
oepemennoctu: SLEPDAI, LAI-P, m-PGA [39].

[osbienne crenenu aktuBHoctu npu CKB Bo Bpemst Ge-
PEMEHHOCTH 00YCJIOBIICHO M3MEHEHUSIMU TOPMOHAIBHOTO CTa-
Tyca— MOBBIIICHUE YPOBHEW ICTPOTCHOB M IPOJAKTHHA, YTO
HOPUBOAUT K jgoMuHHpoBaHuio Th2-muMmdornurapHoro orsera
Bmecto Thl [9,10].

HUccnenoarensckas rpynna LUMINA B CIHIA unzywana uc-
xozibl y Oepemennbix nannentok ¢ CKB u obHapyxuina 3Hauu-
TEJIbHOE HapacTaHUE MOCIEPOLOBOIO IOBPEKICHUS OPraHOB U
cucteM [17] u B 2-4 paza Gosiee BHICOKHI YPOBEHb OCIIOKHEHUIM
OEpEMEHHOCTH B CPABHEHUH C SKBUBAJICHTHOH monyssiuuei 0e3
CKB, 4to, 04€BHIHO, CBSI3aHO C YPOBHEM aKTHBHOCTH OOJIC3HU
U CTCTICHBIO MOBPESKACHUS 0 OEPEMEHHOCTH, O0MIeH TPOm0II-
JKUTEIIBHOCTHIO 3a00JIeBaHUS U CPOKOM OEPEMEHHOCTH, a He I10
npuurHe OepemeHHOCTH. CaMbIM MOIIHBIM TIPEAUKTOPOM I10-
CJIEPOJIOBOTO MOBPEXkKACHHS OBbLIIO YBEIUYCHUE aKTUBHOCTH I1a-
TOJIOTMYECKOro Ipolecca 10 0epeMeHHOCTH [5]. Y mauneHTox
¢ CKB c 60see BbICOKOM aKTUBHOCTBIO B COYETAaHUM C HU3KUMHU
YPOBHSIMH KOMITIEMEHTA WJTH € TTOJI0xkuTeNIbHON dSDNA Habmro-
JIAI0TCS CaMble BBICOKHE [TOKA3aTeIH TPepbIBaHusI OepeMEeHHO-
CTH U NIPEIKACBPEMEHHBIX POIOB [23].

Hannuwue monyc-HedpuTta, 1axxe MUHUMAJIbHON CTEIICHH aK-
THUBHOCTH BO BPEMsI M HAKaHYHE 3a4aTusi, IPUBOJIUT K OoJIee BbI-
COKOMY PHCKY o0ocTpeHHs: HepuTa BO BpeMsi OEpEeMEHHOCTH
Jlake y )KeHIIMH ¢ pemuccueil. Mccnenoanue 113 GepemeHHO-
creil y 81 KEeHIIMHBI C paHee CyIECTBOBABIIUM BOJTYAHOUHBIM
HedpuToM, npoBeneHHoe Imbasciati E u coaBropamu nokasaino
60% ypoBeHb 000CTpeHHUIT BO BpeMst OepEeMEHHOCTH WITH 110CIe
pomoB [29]. YV KeHIIMH ¢ BOJTYAHOYHBIM HE(PPUTOM B aHAMHE3E,
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OepeMEHHOCTH He YrpoXKaeT J0Jr0CpOYHast TOYeyHast HeocTa-
TOYHOCTb, OJJHAKO, YEM BBIILIC UCXOAHBII KPEaTUHUH, TEM BBILIE
puck yxyaumenus [22,42].

B cucremaruueckom 0630pe [47] IpUBEICHBI TaHHBIC O MPO-
TEKTUBHOM JeiicTBrUU ['XX ¢ TOUKHM 3peHUs TOBPEKIACHUS Opra-
HOB, obocTpennii, BTD, motepn KOCTHOW Macchl U yBEIHMYCHHS
IPOJOJDKUTEIILHOCTH JKU3HU B OOLIEH MOMyJSILMU MalUeHTOB
¢ CKB, a Taxxe BO3MOXHOCTH NPEAOTBPALICHUS POCTa CTe-
HIEHU aKTUBHOCTU 00Je3HH y OepeMEeHHBIX JKeHIIMH. J[Ba mpo-
CHEKTUBHBIX HCCIIEAOBAHUS MOATBEPAWINA JaHHBIE O TOM, YTO
JKCHIIMHBI, KOTopble npuHUMaoT ['XX Ha mpoTsbkeHuu Beei
OepeMEHHOCTH, UMEIOT OoJiee HU3KUE MOKa3aTeld aKTHBHOCTH
00JIE3HU M HY)KIAIOTCsl B 00JIee HU3KUX J103aX MPEIHU30JI0Ha B
KOHIIe OEPEMEHHOCTH, TOT/Ia KaK Y )KEHIIMH, KOTOPbIe HE MpPH-
HUMaJK WK npekpatuid npueM ['XX, BoisiBiieHbI Oonee BbI-
COKHE IT0Ka3aTesId aKTUBHOCTH U POCT 4uciia 000CTpeHHH, YTo
CTaBUT Iepes; HEOOXOAMMOCTBIO YBEIUYCHHUS 103 CTEPOUIOB
[20,34]. I'XX Taxke ©MeeT NPEeUMYILECTBa Ul Pa3BUTHUS IUI0AA
y JKeHIIUH ¢ aHTu-Ro/La anTHTenamu, mpenoTBpaias BO3HUK-
HOBEHHE BPOXKJICHHON BouaHku [31].

OTIMYUTE NPU3HAKU U CUMIITOMBI, CBA3aHHBIE C OepeMEHHO-
ctbio nin oboctpenreM CKB BecbMa citoxkHast 3a/1a4a, oITOMy
OoJIbIIIOe 3HAYCHHE MMEET yJacTHe PEBMAaToJora B OLCHKE CO-
CTOSIHUS MALMEeHTa. YCTaloCTh, apTpalrus, BhINAJCHUE BOJIOC,
OJIBIIIIKA, TOJIOBHBIC 0OJIM, JIQJIOHHASI DPUTEMA, OTEKH, aHEMHs
U TPOMOOIUTOIICHUS IPEACTABISIIOT COO0H 00IIMe HEOJHO3HAY-
HbIe TiposiBiieHUs [ 47].

bazoBbie aHanu3bl KpoBU (OOIIKH, SIEKTPOIUTHI, KPEaTHHUH,
(GYHKLUS TIEYSHH, CepONOrHYecKUil Mpoduiib) U aHAIU3 MOYH
C KOJIMYECTBEHHOI OLICHKOM MPOTEUHYPHHU JIOJKHBI OBITH IPO-
aHAJIN3UPOBAHBI IIepe]] IPeroiaraeMoi 6epeMeHHOCThIO U Ha
PaHHUX €€ CPOKaX, YTO HO3BOJUT KOHTPOJIMPOBATh COCTOSIHUE
Gosie3Hu U BBUIBUTH 000cTpeHnsi. CKOPOCTh OCEHaHHs SPUTPO-
utoB (COD) Bo Bpemsi OepeMEHHOCTH OOBIYHO TOBBIIIACTCS
BBUJLy OoJiee BBICOKO# MpoAyKiuu GpudprHoreHa B nedeHu [3],
CJIeZI0BATEIIbHO, 3TOT II0KA3aTeNlb He CUMTACTCS BaJIUIHBIM Map-
KepOM aKTHBHOCTH OOJIE3HH BO BpeMsi OEpeMEHHOCTH. YPOBHH

C3 u C4 B CHIBOPOTKE KPOBH TAKXKe IOBBILIAIOTCS BO BpeMs Oe-
PEMEHHOCTH BBUY YBEIHUYCHUS NPOAYKIMHU B IeueHHU [47], mo-
9TOMY OHHM MOTYT OCTaBaThCsl B HOPMAJILHOM JIHAlla30He JaXe y
xeHIuH ¢ akTuBHON CKB. Crienyer olleHMBaTh OTHOCHUTEIIBHBIC
nokazarern C3 u C4, a He ux abCcomoTHbIe IUQPBL. YMEHbIICHHES
YPOBHsI KOMIIEMEHTa B CBIBOPOTKE KpOBH Ooree, 4eM Ha 25% Bo
BpeMst OepeMEHHOCTH yKa3bIBaeT Ha 00ocTpenue Boyanku [17]. Y
TAIMEHTOB C MOCTOSIHHOM 3HAYUTEILHON ToTepel Oernka 1o mpu-
Y{HE TPEIIIESCTBYIOIET0 BOTYaHOYHOTO He(pUTa MPOTCHHYPUS
MOXCET YBCJIIMYMBATLCSI BO BPEMSI 6€peMeHHOCTI/I [0 MPUYHHE U3-
MEHCHUS ITOYEYHOI'0 KPOBOTOKA, YTO HE YKa3bIBAa€T Ha AKTUBHBII
Hedput [17]. D10 OoJiee BbIpaXKEHHO Y MALEHTOB, KOTOPbIE He3a-
JIOJITO JI0 WJIM B Havase OepeMeHHOCTH npekpartuin preM NATID
Wtk GJI0KaTopoB perientopoB anrnoteHsuda II. B Tabmuie 1
IPEJICTaBIICHbI OCHOBHBIC JU(D(PEPEHINATBPHO ANArHOCTHYSCKUES
npusHakn Mexay obocrpenneM CKB na done GepemenHocTn n
COCTOsIHUEM, MMHUTHpYoumM yTsoxenenue CKB.

VHora BO3HUKAIOT 3aTpy/AHEHHUs B yCTaHOBICHUH AUdhepeH-
LMAJIFHOTO THarH03a MHPEKIMOHHOTO TPOLEeCcca U ayTOUMMYHHO-
ro obocrpenus y nauuento ¢ CKB (tabmuua 2) [32,40]. Cencuc
SIBJIICTCSL OTHOW M3 OCHOBHBIX ITPUYMH MaTEpPUHCKOH CMEPTHOCTH,
a TaKKe cMepTHOCTH HebepemeHHbIX nanuenToB ¢ CKB. B ciyuae
BO3HHKHOBEHHSI KAKMX-JIMO0 TMArHOCTHYECKNX COMHEHHUH, CITe/Ty-
T UCToNIb30BaTh B/B U™ st ieueHust mepBoi JIMHUM, TaK KaK 9TO
YMEHBIIUT BOCIIAJICHUEC U HE YXYIUIUT TECUCHUEC l/IH(be](Lll/IOHHOFO
nporecca (B OTIMYUE OT BBICOKUX J103 cTeponioB) [ 10].

IIpokaneruronun (IIKT) MoxHO Mcnonb30BaTh AJIs paHHEH
muddepeHmany 6akTepuaibHON HHPEKIUKY 1 000CTpeHUS y
nareHToB ¢ CKB ¢ ¢ebpunbHoii muxopaakoii. [ToBsieHHbIC
ypoBHH [IKT > 0,5 MKI/JI CBUIETENBCTBYIOT O OaKTepHaIbHOM
nHdeknuu B koutekcre CKB 1 0 Heo0X0auMOCTH MPOBEACHUS
TIIATEIBHOTO MOWCKA WCTOYHUKOB MOTCHIUAILHON HH(EKIIUU
[49]. Pa3zpaboran kajbkynstop pucka mist auddepeHmanyuu
oboctpennii u nHdekuii y narmentoB ¢ CKB, ucnons3zoBansl
TP HE3aBHUCHMBbIE IEPEMEHHBIE, BHIOPaHHBIE MHOTO(AKTOPHBIM
QHAJIM30M: KOJMYECTBO JHEH JINXOpaaKH, TUTPbI aHTH-dsDNA-
anturen u ypoBuu C-peakruHoro Oenka [11].

Tabnuya 1. Hokazamenu obocmpenuss CKB u pusuonocuueckux usmenenuil Ha ghone bepemennocmu

IIpusnaku

H3menenust, cBsi3aHHbIE ¢ 0epeMEeHHOCTHIO

O6octpenue CKB

V3aMeHeHUsT KOXKU U CITU3UCTBIX

IToxpacHenue nuna
[Tansmapnast spurema
[Toreps Bonoc nociue poaos

(DOTO‘{yBCTBI/ITeHBHaﬂ CBIITb
SI3BBI B IONIOCTH pTra u Ha CITU3HUCTON HOCA

M3MeHeHUs MBIIIEYHO-
CyCTaBHOﬁ CUCTCMBI

Aptpanruu
Muanruu

BocnanurenbHble apTpUThI

T'ematonornyeckue n3MEHEHUS

Amnemust: Hb >11 1/ B nepseie
20 Hemenp OEPEeMEHHOCTH,

Hb >10.5 r/m1 nocine 20-0#t Heeau recTamuu;
TPOMOOIIUTONIEHUS CPEHEN CTETIEHN THKECTH
>95000/ pl,

COD 18-46 mm/u <20 HEEIN reCTALNM;
30—70 mm/g4 >20 HemeIH TecTanuu

JlelikomeHusi,
muMdonuToneHus,
ayTOMMMYHHasl TeMOINTHIECKast aHEMHUSI:
Hb<10.5 r/nn,

TsbKenas TpombonuTonenus <95,000/pl.
Bricokue mudpsr COD

HOpa)KeHI/Ie TIOYCK

Ouznonorudeckast nporenHypus < 300 Mr/cyT.

Tematypust, KIICTOYHBIE HHIHHADEIL,
[porennypust > 300 mr/cyT.

I/Immyﬂonornl{ecxne HN3MCHCHH

Bricokne YPOBHHU KOMILJIEMEHTA

Huskue ypoBHH KoMIuTeMeHTa <25% OT HOPMBI
Bricokue mudpsr ypoBHeii antu-dsDNA

Jlpyrue

Cnabocts
‘YMepeHHbIe 0TEKH
‘YMepeHHas OfibIIlIKa B TOKOE

Jluxopanka>38C, He cBsi3aHHAs C TPUEMOM
JICKAPCTBEHHBIX MPENapaToB U HHMEKIueH
JInmpoanenonarus
Cepo3utsl
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Tabnuya 2. Ioxazamenu baxmepuanvnoi ungexyuu na gpone CKB u aymoummynnozo obocmpenus y nayuenmog ¢ CKB

HOKa3aTeJIPl, XapaKTepPHbIE 1J151 HHq)eKIIP[OHHOl"O npomecca

Iloxa3arenu, xapaktepHsle 115 odocTpenust CKB

Bricoknit CPb

Hopmanbhsiit CPb (MoXeT OBbITh MOBBIIICH
TIPY TIEPUKAPAUTE, ITHEBMOHHUHU, apTPUTE)

JleiikonuTo3, ManoOYKOsAEPHbIN CIBUT BIEBO

JletikonneHust

TTonoxxuTeapHas nMHAMKKA HA AB

ITonoxuTenbHas TMHAMUKA Ha HMMYHOCYHPECCAHThI

WJI-6, NJI-10 noBsIIeHbI

Huskue ypoBuu xomiuemenra (C3, C4)

Bricokne YPOBHU NPOKAJIbIIUTOHUHA

Bricokue tutpsl dsDNA anTHTEN

CPE- C-peaxmusnbiii 6enox; MJI — unmepnetixun; Ab-anmubuomuxu

Tabnuya 3. Jupghepenyuanviolii ouacnos npesxiamncuu u obocmpenus CKB

Kpurepuu

IIperkaammncus

O6ocrpenue CKB

Cpoku 6epeMeHHOCTH

O6bruno0 nocie 20-30 Hexgenu recranun

B nro6oe Bpems GepeMeHHOCTH

DpUTPOIHUT-, TWITHHAPYPHUS

Ot1cyTCTBYIOT

IIpucyrcrByror

Tect Kymbca OTpUIATEIIbHBIH MoskeT OBITh OJIOKUTEIBHBIM
AHTUTpOMOOIIMTapHBIE AHTUTENA OTpHUIIATENbHBIE MoryT ObITh TOTOKHUTETHHBIMH
Kommrement (C3, C4) Hopmanbublii >25% cHuxeHHe

Antu-dsDNA anTurena

HeraruBHbie

TTonoxxuTenbHbIC

VpoBeHb MOYEBOI KHCIOTHI B KPOBU

>5.5Mr/mt

<5.5 mr/mn

CyTOUHBIH KaJbIHi MOYU

<195 Mr/cyTkH

>195 Mr/cyTku

sFlt-1 (pactBopumas FMS-nogo6Has
TUPO3MH KuHa3a 1)

Bricokuil yposeHb

Hewussectao

[Tmanenrapusiii gpakrop pocta, VEGF

Huskuit yposens

Hewussectao

Anmenamanvras npoonema: 0CIOACHEHUs: 8 O0POOOBOM NEPUO-
Oe. Puck I1D 3amerno yBermumBaercs y sxeHumH ¢ CKB, cocras-
5151 Goree yeM 23 %, uto B 2-4 paza BblIIle, 4eM B romyssiun [50].
DTOT PUCK 3HAYUTENBHO BbILIE y skeHIIMH ¢ [1D B anamuese, ADC,
BOJIYAHOYHBIM HE(PUTOM, XPOHHIECKOH THIIepTeH3nell 1 moded-
HOM HEJOCTAaTOYHOCTBIO, @ TAKXKE Y TAIMEHTOB, TPUHIMAIOIIHX
BBICOKHE JI03bI OpaJIbHBIX cTepou1oB [6,18].

Jlpyrue He3aBucHMBbIe (PaKTOPHI Pa3BUTHS IIpe- H KIAMIICHI
y xenmuH ¢ CKB: runepronmdeckas 0one3Hb BO BpeMs Ipe-
nmeirymeit 6epemennoctr, XbII, auaber (tum 1 wmm tum 2),
Bo3pacT >40 set, uHTepBaI Mex Iy OepemeHHOCTIME >10 e,
VMT >35 kr/M2 npu nepBoM HOCEIIEHHN, MHOTOILIONHAs Oe-
pemenHocTh [18]. OnHON M3 0c00BIX MPOOIEM y GepeMEeHHBIX
¢ CKB sBistercst auddepeHnuarys mpesxiaMIcu ot obocTpe-
it CKB (tabmuma 3) [20], 9TO 10CTaTOYHO CIIOXKHO, TaK Kak
BOTYaHOUHBIH Hepput u [1D uMeroT obIue CHMITOMBI U HHO-
rJa MpoTeKarT OHOBpeMeHHO [47].

[Noueunast Grorcus nokasana nanuentke ¢ CKB Bo Bpemst 6epe-
MEHHOCTH, €CITH pe3yJbTaT OHOIICHH BaKSH JUIS TIPUHSTHS pelle-
HUS 0 Ha3HAYCHUH NaTOT@HETHIECKOTO JICUESHHUS TSl ITOITBEPIKIe-
HUS! WJTH ONIPOBEPIKEHNSI TMArHO3a /¥ JUTS OTIPEJIeIIeHIs Kitacca
BOJI9AHOYHOTO He(puTa. Bo Bpems mpoBeeHnst OHOTICHH clieTyeT
YUHTHIBATE OoJIee BEICOKHE PHCKU KpoBoTeueHus [9,10].

HoBsle Guomapkepbl, B TOM YHCIIE aHTHOTE€HHBIE (DaKTOPHI:
IUTAIIEHTApHBIH (aKkTOp pocTa, MOTYT MOMOYb B JAWArHOCTHKE
npeskaamicu [13], ocoOeHHO B CHTyaI[y HAJIMYHS THIIEPTO-
HuM n/wnn Heppura y nanuentos ¢ CKB. [Tokazano, 4uro ¢ 20
110 42 Hezenb GepeMeHHOCTH OoJiee HU3Kasi KOHICHTPAIHs I1a-
LIEHTapHOTO (haKTOpa POCTa UMEET BEICOKYIO THarHOCTHYECKYIO
TOYHOCTB JUIsl OleHKN Hammaus [1D, Tpelyromed Hezamem-
TEJIBHOTO pofopaspelieHus B Tedenue 14 nuei [13].

BuiBoabl. XKenmmasl ¢ CKB, 0c06eHHO ¢ acCONMUPOBaHHBIM
BOTYaHOUHBIM HeppuToM win ADC, moxBepraroTcst MOBLIIIEH-
HOMY PHCKY HEeOJIaronpHsTHBIX HCXOZIOB OepeMeHHOCTH. Benenne
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TaKUX MALHUEHTOK JOJDKHO KOOPAMHHMPOBAaThCS AKYIIEPOM U PEB-
MaToJIOroM, OOTaJAIOMIMMK OITBITOM BEJEHMSI OEPeMEHHBIX IIa-
LIUEHTOK C BBICOKUM pHUCKOM. Ilomnepxka peMuccuu U JiedeHHUE
obocTpeHnii — Beymiast 3a1a4a Bpada. Bee Bpauw, mprHIMaromie
yuactue B jedeHuu CKB, nomxHbl nopnepkusars Auajor ¢ na-
IIEHTKOH, YCTPaHsIsl PUCKH, BO3MOXKHBIE OCIIOKHEHUSI, 00CyKast
C JKEHIIMHAMH PHCKH/HEOOXOMMOCTH/TIONB3a OT HCIIONB30BaHHs
JIeKapCTBEHHBIX IPENApaToB BO BpeMs OEPEMEHHOCTH.
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SUMMARY

MANAGEMENT OF PATIENTS WITH SYSTEMIC LUPUS
ERYTHEMATOSUS IN THE PREPREGNANCY AND AN-
TENATAL PERIODS: CHALLENGES AND SOLUTIONS
(REVIEW)

Khaniukov O., Yehudina Ye., Kalashnykova O.,
Sapozhnychenko L.

SE “Dnepropetrovsk Medical Academy of Health Ministry of
Ukraine”

Systemic lupus erythematosus (SLE) is a rare, multi-
systemic chronic autoimmune disease characterized by
hyperproduction of organ-specific autoantibodies to various
components of the cell nucleus with the development of
immuno-inflammatory damage of tissues and internal
organs, predominantly affecting women, particularly those
of childbearing age. Hence future pregnancy is one of the
key issues of the modern rheumatology. The management of
the SLE patient should include an effective risk assessment
of the future pregnancy and stratification followed by an
individualized antenatal care program. Timely detection of
exacerbations and complications (medical and/or obstetric)
is the leading prerogative of pregnancy management in
SLE patients with the involvement of relevant practitioners.
The purpose of our study was a review of literature related
to the patients with SLE management by rheumatologists,
obstetrician-gynecologists in prepregnancy and antenatal
periods. The systematization of approaches to the management
of SLE patients during these periods has been carried out,
allowing practitioners to effectively assign appropriate
diagnostic manipulations and timely safe treatment.

Keywords: systemic lupus erythematosus, pregnancy,
medication, management, complications.
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PE3IOME

BEJAEHUE MALIMEHTOK C CUCTEMHOM KPACHOM
BOJYAHKOM B HPEFECTAHI/IOHHLIﬁ N AHTEHA-
TAJIbHBIN NEPUO/bI: TTPOBJIEMbBI U UX PELIE-
HUs (OB30P)

XaniokoB A.A., Erynuna E.JI., Kanamuuxosa O.C.,
Canoxuuvenko JI.B.

TV «/[nenponemposckas meduyurckasa axademusny MO3 Ykpa-
unvl, Ykpauna

CuctemHass kpacHas Bomdanka (CKB) sBnsercs penknm,
MYJIBTHCUCTEMHBIM XPOHHYECKHM ayTOMMMYHHBIM 3a0o0JeBa-
HHUEM, XapaKTepHu3yeTcs THIepPIpOayKIeil opraHocmerudu-
YeCKMX ayTOAHTHTEN K Pa3MTMIHBIM KOMIOHEHTaM KIIETOYHOTO
A7pa C Pa3sBUTHEM HMMYHOBOCHAIHTEIHHOTO ITOBPEXKICHHS
TKaHEeH ¥ BHyTPEHHNX OPTaHOB, TIOpa’kaeT JaIlle KEHIIUH JIeTo-
POIHOTO BO3pacTa, CIe0BaTeNbHO, Oyayas 0epeMEHHOCTS SIB-
JSIeTCS OMHUM U3 KIIIOUEBBIX BOIIPOCOB COBPEMEHHOM peBMaTo-
noruu. Benenne manmentkn ¢ CKB 10KHO BKITIOYATh OLCHKY
BEPOATHOCTH OyayIeil 6epeMeHHOCTH, CTPaTU(PHUKALIIIO PHUCKA
¢ mocrnenyromeid pa3paboTkoll WHAWBUAYaTbHON TPOTpaMMBbI
aHTeHaTanbHOTO BefeHus. CBOEBPEMEHHOE BBIIBICHHE 000-
CTPEHHH W OCIIOKHEHUH (MEIWIIMHCKUX W/WINA aKyIIepCKUX)
SBIACTCSl BEIyIIEH MpeporaTHBOi BeAeHHs OEpeMEHHOCTH y
nareHToK ¢ CKB ¢ mpuBiedeHreM COOTBETCTBYIOIINX CMEXK-
HBIX CHEIHAINCTOB-TIPAKTHKOB. L[eNbio MCCIenoBanus SBUICS
AQHAJIU3 PETPOCTIEKTUBHON M TEKyIIeH HaydyHOH JMTepaTypsl O
JIYEHNH SKEHIIMH JIETOPOIHOTO BO3PACTa, OOMBHBIX CHCTEMHOM
KpacHOM BOTYaHKOH M pa3padoTKa TaKTUKH uX BeaeHus. [Iposene-
HBI aHAITI3 U CHCTEeMATU3AaIMs TTOIXO/IOB K BEJICHUIO MAIMEHTOK C
CKB B yka3aHHbIE NIepHOIbI, TO3BOISIONINE TPAKTHKYIOMINM Bpa-
yaM 3((HeKTHBHO Ha3HAYATH COOTBETCTBYIOLINE TUATHOCTUIECKUE
MAaHHITYISIIAN U CBOEBPEMEHHOE Oe30IacHOe JICUCHHE.
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AHAJIN3 KOTHUTUBHBIX PACCTPOVICTB ITPH PASHBIX
KIMHNUYECKHUX ®OPMAX BOJIE3HU TAPKUHCOHA

Cumonnjze B.I'., Camymus O.C., 'okcanze M. /L.

Tocyoapcmeennviii ynuseepcumem Axaxusa Llepemenu, gpaxynomem 30pasooxpanenus, Kymaucu;
Tounucckuii 2ocyoapcmeaenuviil MeOuyuHckull ynugepcumem, 1 pyus

JlocTUrHyThIA B IOCIEAHEE JECATHICTUE DKOHOMUYECKUNA 1
COIMANBHBIA Tporpecc 00yCIOBUII POCT HACENEHUS] CPETHETO
BO3pAcTa, 4TO MPHBENO K YBEIMYEHHIO KOIMYECTBa 3a00JeBa-
HUH, CBA3aHHBIX ¢ Bo3pacToM. Cpean HUX 3HAYUTENbHOE MECTO
3aHMMAIOT JieTeHepaTiBHble Oone3Hu. K nereneparuBHbIM Mpo-
1eccaM OTHOCHTCS LENbIH PsJ 9HIOr€HHO-OPraHHYeCKUX 3a-
GoneBaHuii, IPOSIBIEHNEM KOTOPBIX SIBIISIOTCS cl1aboymue, Ha-
pYIIEHUS TOBEACHHS U JBIKEHHS. DTU MaLUEHThI HyKIar0TCs
HE TOJIBKO B JICYEHUH, HO U MPUCMOTPE U YXOJIE, UTO SIBIISIETCS
MEIUIMHCKON U coumanbHOi npobiemoii. K nereneparuBHbIM
3a00seBaHMsAM OTHOCAThCS Anbureiimep u [lapkuncon [2,3,6].

bone3np IlapkuHCOHA - XPOHHMYECKOE, MPOTPECCUPYIOIEe
3a001€eBaHNE TOJOBHOTO MO3ra, MPEHMYIIECTBEHHO XapakTe-
pusyromieecss IereHepauueidl A0(paMUHEPTUUECKUX HEHPOHOB
YepHOH cyOcTaHLUM ¢ 00pa30oBaHMEM B HUX OCOOBIX BHYTPH-
KJIETOYHbIX BKJItoueHuil (tesen Jlesum). Knunnueckas xapruna
XapaKTepu3yeTcsl COUeTaHHeM ONUT0-OpaJuKHHE3UH C PUTHI-
HOCTbI0, TPEMOPOM IOKOSI M TIOCTYpaJIbHOM HEYCTONUNUBOCTBIO,
Hapsily C paccTpoWCTBaMU B MEHTaibHOI cdepe [3,4]. Croum
Ha3BaHHeM 0oJie3Hb 00s3aHa (paHiy3ckoMy HeBposory JKany
[Tapko, KOTOPBIH MPEATIOKUIT Ha3BaTh €€ B YeCTh OPUTAHCKOTO
Bpada M aBTOpa TpyHa «Dcce 0 APOKATENbHOM Mapannie» (An
Essa yon the Shaking Palsy) /Ixeiimca [Tapkutcona [8].

Hapymenue oOmMena nodamMuHa NPOUCXOIUT, IPEKAE BCETO,
B YEPHOH CyOCTaHIMU U B IPYTUX OTAeNaX LEeHTPaIbHOH HEpB-
Ho# cucremsl [10,11]. Hegocrarounas BbipaboTka godamuHa
BeJIET K aKTUBHUPYIOIIEMY BIMSHUIO 0a3ajbHBIX T'aHIIHEB Ha
KOpy rosioBHOro mMosra. [lToMnmo kinaccHuecKHx JBUraTeIbHBIX
HapymeHuil 1y Gone3nu IlapkuHCOHaA XapakTepeH MIMPOKUI
CIIEKTP HEMOTOPHBIX HPOSBIEHUH, BKIIOYAIOIIMNA IICHXHYE-
CKHE, BETeTaTHBHBIE, CEHCOPHBIE PACCTPOIMCTBA, HAPYyLIEHHS
cHa U 0OIPCTBOBAHMS, KOTOPBIE OTPAXKAIOT BOBICUEHNE APYTUX
CTPYKTYp LEHTpaJbHON HEPBHOM CHUCTEMBI. SIApoM mncuxuue-
CKHX PAacCTPOICTB CIIy>KaT KOTHUTUBHbBIE HapyLIEHHs, KOTO-
pBI€ BBIABISAIOTCS HAauMHAas C paHHEH CTaauu 3aboneBaHHs U
NEPBOHAYANILHO OBIBAIOT JIETKUMHU M YMEPEHHBIMHU, a MO Mepe
MIPOrPECCUPOBAHUS 3a00/IEBaHNSI MMEIOT TEHJIEHIMIO K Hapac-
TaHUIO M HA TO3JHEH CTaJuM IOCTUTAIOT CTETNEeHH JEMEHIIHN,
noutn y 80% maruentos [5,12-14]. 3a0oneBanue BcTpeyaeTcs
noBcemecTHo. Ero yactora xonebnercs or 60 no 140 yenosek
Ha 100 TeIcAY HacesleHHs, YHCIO OONBHBIX 3HAYUTEIIBHO yBE-
JINYMBAETCS CPENIU MIPECTABUTENEH CTapIlIel BO3pAaCTHOM IpyIi-
bl YenbHBIN Bec Jul ¢ 6one3Hbto [lapkuHcoHa B BO3pacTHOM

© GMN

rpymnme crapie 60 net cocrasiusier 1%, a crapie 85 ner - 2,6-
4%. Yare Bcero nepsble CHMITOMBI 3a0071€BaHUSI TIPOSIBIIIOTCS B
55-65 net. OnHaxo B pszie cirydaeB O0Je3Hb Pa3BUBACTCS U B BO3-
pacre 10 40 (6one3ns [lapkuHcoHa ¢ paHHUM HayaaoM) win 10 20
net (roBeHasbHast opma 3aboneBanwist) [4,9]. MyxauHbI OONECIOT
HECKOJIBKO Yallle, YeM KeHIIUHbL. CyIecTBEHHBIX PacOBBIX pas-
JIMYUH B CTPYKType 3a00JIeBaGMOCTHU HE BBISBICHO [3].

Lensto uccnei0BaHus SBUIACH OLIEHKA TUHAMUKN KOTHUTHB-
HBIX HapylIeHU y OonbHbBIX OonesHbio [lapkuHCcOHa B TeueHHe
NEepBBIX 2 JIeT 3a001eBaHNs, ONpeIesieHHe UX 0COOCHHOCTEH B
3aBHCHMMOCTH OT PA3JIMYHBIX KIMHUYECKHUX GopM OOe3HH.

Marepuaj u metoasl. Habmonanuce 48 601bHBIX, 13 HUX 30
MYX4HMH U 18 KeHIIMH, cpeHuid Bo3pacT - 65,643,7 net. nu-
TEJNBHOCTH 3a00sIeBaHus Kojebanach B mpenenax oT 2 1o 8§ et
U, B CpeaHeM, coctaBmia 5,9+4,2 jet, cpeqHUl BO3pacT K Ha-
yaiy 3aboneBanus coctaBui 58,4+4,3 ner.

IManueHTbl MO KIMHMYECKUM (opMaM pasfeNeHbl Ha TpH
rpynnsl: | rpynma - purnaHo-OpanukuHeTHueckas Qopma
(n=13); II rpynma - gpoxarensHo-puruaHas Gopma (n=24); 11
rpymmna - apoxarensHas gopma (n=11).

Jluarnos ycTraHaBIIMBAJICSl B COOTBETCTBUH C KPUTEPUSIMH, Pa3-
pabdoranubiMi Hughes A.L. 1 coasr. [7]. TlanpeHTam npoBomIIkCch
KT wm MPT wuccnenoBanust. MenransHast cdepa onpeesiiach
MOCPEJICTBOM TICHXOMETPUYECKOH IIIKaIIBI, KOTOpast anpoOHpoBaHa
B IIPaKTUYECKON HEBPOJIOTUH, B YACTHOCTH C HCTIONB30BaHHEM Te-
cra - uHopmarms-namsth-koHueHtpauus (Blessed information-
Memory-Concentration - BIMC) [1], Bkito4aroiiero 27 BOIpocos.
OTBeThI Ha niepBbIe 24 BOIIpoca OLEHUBAIOTCA KayK/blii 1o 1 Oarty,
25 1 26 Borpock! - 1o 2 6anna, a 27 Bompoc - 5 Oamutamu. Mak-
cuMaibHBIN utor 33 Gana. 0-4 Gaa cOOTBETCTYIOT HOpME, 5-8
— JIETKOM JIeMeHIMH, 9-19 — yMepeHHO BBIp)KCHHOM AEMEHLIUH, a
20-33 — TsKenoii JeMeHIH.

CreneHp BBIPAXEHHOCTH PAacCTPOMCTB ABMKEHUH YCTaHO-
BWIX 1O 1uKkane XeH u Slpa [6], cortacHO KOTOPOH BBIAEISIOT
5 craauit 6one3nn: 1 - OQHOCTOPOHHSISI cCUMITOMaTHKA (TEMU-
napkuHcoHu3M); 11 - JIBycTOpoHHSS cuMnTOMaTHKa 0e3 mocTy-
panbHO# HeycToiuuBocty; Il - JIBycTOpOHHSS cuMIITOMaTHKa
C OCTypaJbHON HeycToWYnBOCTHIO; IV - CymiecTBeHHOE Orpa-
HUYEHHE JBUTaTeJIbHON aKTHMBHOCTH, HO BO3MOXKHO CaMOCTOS-
TeJIbHOE TepeiBUKEHNE; V - BoIbHON MPUKOBAH K MTOCTEIH.

B nccrnenopanye He BKITIOUEHBI MAILIMEHTHI, Y KOTOPBIX B HaJalle
MCCIIEIOBAaHUST OTMEYAIINCh MPU3HAKK 4 M 5 CTaJUU HapyIIEHHs
JIBIDKCHHMS, C TSDKENOH (POPMOI IEMEHIMH U MAlUEHTbI, Y KOTOPBIX
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Tabnuya. Iloxasamenu mecma BIMC na pasnvix smanax ucciedoamus
6 3asucuMocmu om Kaunudeckux gpopm bonesnu Iapxuncona

I'pynnsi B nauase na0;oneHus1 Cnycrs rog Cnycrs 2 rona
I (n=13) 12.9743.0 13.4242.7 14.86+3.1

II (n=24) 14.18+2.73 15.68+2.97 16.1243.3
I (n=11) 12.44+2.69 13.19+2.81 14.45+3.04

no pesyasraram KT mnun MPT ncenenoBanuii ycTaHOBJIEHBI IpU-
3HAKU MTOBPEK/ICHUSI KPOBEHOCHBIX COCY/IOB TOJIOBHOT'O MO3Ta.

[lndpossie naHHBIE 00pabOTaHbI BapUALMOHHO-CTATHCTH-
YEeCKMM METOIOM C HCIOb30BaHHEM t-kpurepus CThIOICHTA.
KoppensinoHHbIii aHATN3 BBIMOIHEH METOIOM Spearman’s rank
correlation.

Pe3yabTarhl 1 ux o0cy:xkaenue. Criycts 2 rona HaOMIOIEHHS 110
mkane XeH u Slpa ormevanock ycyryoneHue TsSKecTd 3aboneBa-
Hust Ha 1 cTyneHs B 17 cimyuasx, Ha 2 cTynenu - B 10 ciaydasx.
MenTanbHas cepa MalyueHToB H3yyeHa MOCPEACTBOM IICHXOMO-
TOPHOI! IIKaJIbl B Hayase uccienoBanus u cimycts 1 u 2 roga. Ha
HavyapbHOM dTare B 15 cinydasx qeuimT MeHTAIbHOM cdepbl He
3adurcupoBad. Criyctst To7 JeHIMT MEHTAIbHON cepbl oTMe-
yeH y onHoro (2,08%), a cmycTs 1Ba roza y 3 (6,25%) naumeHTos.
U3 ocrasibHbIX 33 MalMeHToB BhISBICHBI HAPYIICHHS MEHTAIBHBIX
HOKa3aresied pasIMyHOl cTemneHH, U3 HuX B 20 cily4asx - Jerkas
JieMeHIs, B 13 - yMepeHHas, TshKenas JeMEHLUsI He OTMEUeHa.
B 4 (8,33%) cimydasix CcIryCcTs IOl H3MEHEHWIAch CTENEHb JeMEH-
MK ¥ TIOKa3aTes I MepepacrpeaemiInch: 18 - nerkas JeMeHIus,
15 - ymepennas, 1 - Tsoxenas nemenims. Croycrs asa roga B 10
(20,83%) cmyuasx MpPOW30LUIO W3MEHEHHE CTENEHH IEMEHLUH.
[Toka3zarenn MeHTaIbHOI cepbl epepacpee/eHbl CIeIyOIUM
obpazoM: 15 - nerkas gemennust, 19 - ymepenHasi, 2 citydas - Tsbke-
Jast IEMEHIISL.

[Toxazarenn Tecta HHOOPMALUK-TAMITH-KOHIIEHTPALIMN
(BIMC) y nauneHToB HccIe0BaHHBIX IPYIIT Ha Pa3HBIX ATanax
HaOJIIO/IEHNUS TTPE/ICTABIICHBI B TAaONHIIE.

JlehunuT cpemHux mokasareneil MCHTaIbHOU cephl MallUeH-
ToB | rpynmel o mkane BIMC ciycTs rox yBenuuuics B mpeze-
nax ot 12.97+3.0 no 13.4242,7 6ansoB, a crycTs ABa roja - 10
14.8643,1 6amnoB (Tabmuia).

JlehunuT cpenHux MmokasaTeiaeii MEHTAIbHON CQepbl Mmarm-
entoB Il rpynms! no mxane BIMC crmycts rog He3sHaYHTEIbHO
yBenuuuics B npeaenax ot 14.18+ 2.73 no 15.68+2.97 6annos,
a crycts Ba rofa - 1o 16.12+3,3 6amios (Tabauua).

JlehunuT cpenHux MmokasaTeiaell MEHTAIbHON Cdephl Mmarm-
enroB III rpynmnel no mkane BIMC cryctst rog moutu He u3me-
Hunest (12.44+2,69 no 13.19+2,81 Gansios), a crycts JBa roaa
coctaBui 14.45+3,04 6amioB (Tabmuia).

M3 TabauIpbl ClIeIyeT, YTO BHIPAKSHHOH KOPPEISIIUN MEXKIY
JeUIUTOM TOKa3aTeNIeii MEHTAIbHOM Chephl U KITHHUISCKIMHU
(bopmamu Gone3nn He oOHapyxkeHo (p<0,5).

Pe3ynbraThl IpOBEAECHHOIO UCCIEA0BaHUS TOKA3AIIH, YTO MIPU
6onesnn [Tapkuncona B 75%, Hapsiy ¢ MOTOPHBIMU HApYILICHHU-
SIMH, TIPOUCXOUT PAacCTPOICTBO MeHTanbHOI chepsl. Kinnu-
YECKHU 3HAYMMOE YXY/IIIIeHHEe KOTHUTHBHBIX (DYHKIMI B TEUCHHUE
2 1eT oTMedaeTcs y OOJIbHBIX BCEX TPeX IPyII.
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SUMMARY

ANALYSIS OF COGNITIVE DISORDERS WITH DIFFER-
ENT CLINICAL FORMS OF PARKINSON’S DISEASE

Simonidze V. Samushia O. Gogsadze M.

Akaki Tsereteli state medical institute, Kutaisi; Thilisi State
Medical University, Georiga

The purpose of this study is to assess the dynamics of cogni-
tive impairment in patients with Parkinson’s disease during the
first 2 years of the disease, to study the peculiarities of cognitive
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impairment in patients with Parkinson’s disease with different
clinical forms. The study included 54 patients, 30 men and 18
women. After a year, 51 patients were re-admitted, in 2 years -
48 patients (6 patients were not included in the end). Average
age at the beginning of the study was 65.6 £3.7 years. The dura-
tion of the disease ranged from 2 to 8 years and averaged 5.9
+4.2 years, the mean age at the onset of the disease was 58.4+4.3
years. The digital data was processed by a variational-statistical
method. Student’s t-test was used. Correlation analysis is per-
formed by the method of Spearman’s rank correlation.

The diagnosis was established according to the criteria de-
veloped by Hughes et al. All patients underwent CT or MRI ex-
amination. Patients in clinical forms were divided into 3 groups:
I group - rigid-bradykinetic form - 13 patients; Group II - the
mixed (tremor-rigid) form 24 patient; Group III - the trembling
form - 11 patients. The mental sphere of the patients was stud-
ied on a psychomotor scale at the beginning of the study, after
1 and 2 years, the Blessed information-Memory-Concentration
(BIMC) test was used. Studies have shown that with Parkinson’s
disease, along with motor impairments, mental sphere disorders
occur, although not in all cases. Approximately in 25% of cases
mental disorders are not detected. Clinically significant worsen-
ing of cognitive functions during 2 years is observed in 20.83%
of patients. A vivid correlation between the mental deficit and
clinical forms of the disease was not found (p<0.5).

Keywords: Parkinson’s disease, cognitive impairment cogni-
tive impairment.

PE3IOME

AHAJIN3 KOTHUTUBHBIX PACCTPOMCTB IIPH PA3-
HbIX KIIMHUYECKHUX ®OPMAX BOJIE3HU IIAP-
KHHCOHA

Cumonnyze B.I., Camymmus O.C., I'okcanze M./

Tocyoapcmeennoiii ynueepcumem Axaxus Llepemenu, gaxyno-
mem 30pasooxpanenus, Kymaucu,; Tounucckuii 2cocyoapcmeen-
Hblll MeouyuHcKkull yuugepcumem, I py3ust

Lenbro uccnenoBanus sBUIACH OLICHKA IMHAMUKU KOTHUTHB-
HBIX Hapyl_L[eHI/Iﬁ Yy DaUEeHTOB C Pa3jIMYHBbIMU KIIMHUYCCKUMU
(dopmamu 603 [TapKUHCOHA B TCYCHHUE MEPBBIX 2 JICT

Hccnenosanb! 48 nanueHToB (30 mMyxuuH U 18 >KEHIIMH).
CpenHuii Bo3pacTt OONBHBIX NP BBISIBICHH MEPBBIX CHMITOMOB
3a0os1eBaHus cocTtaBmi 58,4+4,3 roga. JlnmutenbHOCTH 3a00J1€Ba-
Husl Kostebasiach B Ipeziesiax oT 2 10 8 JIeT U B CpeJHEM COCTaBHIIa
5,9+4,2 ner. Cpennuii BO3pacT NALMEHTOB K Hadalry 00CIIe10BaHuUs
cocTaBui 65,6+3,7 net. Jlnaruo3 ObUI TOCTABJICH B COOTBETCTBUH C
KpuTtepusimu, pazpaboranusivi A. Hughes. Beem narmentam mipo-
BeneHo KT wm MPT uccienoBanus rooBHOro Mosra.

CreneHb BBIPAKEHHOCTH PACCTPONCTB JIBU)KEHUH YCTaHOBHU-
1 cornacHo mmkane XeH u Spa. Crycrs 2 roga no mkane XeH
u Slpa yBennuenue TspKecTH 3a0osieBaHus HA | CTyNeHb OTMe-
yajioch B 17 ciydasx, Ha 2 crynenu - B 10. MenranbsHas cdepa
HCCIIEIOBANIACH 110 TECTY HH(pOPMALHS-TIaMSITh-KOHIICHTPALHS
(BIMC) B Hauane uccienoBanus, cnycrs 1 u 2 roga. B 3aBu-
CHUMOCTH OT KJIMHHYEeCKHX (opM 3a00JIeBaHMS MALMEHTHI pas-
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JenieHbl Ha 3 rpynnsl: [ rpynmy cocraBmin 13 manueHToB ¢ pu-
ruiHo-OpaukuHeTHueckor ¢popmoit, II rpynmny - 24 manuenra
¢ apoxareiabHo-peruaHoi ¢popmoit, 111 rpynmy - 11 manuentos
¢ npokaresibHOI Gopmoii 6onesnu [TapkuHcoHa.

JlanHbie 00paboTaHbl BapHALIMOHHO-CTATUCTUYECKUM METO-
JIOM C IpuMeHeHneM t-kputepust CTBIOICHTA, KOPPEISLMOHHBIH
aHa;u3 - MeToioM Spearman’s rank correlation.

AHanu3 MoJyYeHHBIX JaHHBIX MOKa3aj, 4TO NpH OONe3HH
[lapkuHCcOoHa, Hapsay C HEKOTOPBIMM HapylleHHsMHu, y 27%
MAIlMEeHTOB HAOIIOIAI0TCS KIMHUYECKH 3HAYMMBbIC yXYyALICHHS
KOTHUTHBHBIX (yHKUMit. [TpumepHo B 25% cityyaeB KOTHHUTHB-
HbBIE PACCTPONCTBA HE BBUIBICHBI. KOppessius MeK1y KOrHH-
TUBHBIEMH TUCOYHKUMSIMU U KIMHUYeCKUMH Gopmamu Gosies-
Hu [lapkuHCcOHa He BBIsSBICHA.
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THE PREVALENCE OF HIRSUTISM AND ETHNICAL PECULIARITIES
OF HAIR DISTRIBUTION IN GEORGIAN ADOLESCENT POPULATION IN TBILISI

!Chachia L., *Tkeshelashvili B., 2Gagua T., Tananashvili D., 2Gagua D.

Thilisi State Medical University; *David Gagua Clinics Ltd, Thilisi, Georgia

The definition of hirsutism (HI) is the presence of terminal
coarse hairs in females in a male-like distribution. Hirsutism af-
fects between 5-10% of all women across all ethnic backgrounds
[2]. Hirsutism has important psychosocial impact on the young
females. Hyperandrogenism, ovarian, adrenal and other gland
(pituitary, thyroid gland) factors are the main causes. HI may
be part of a rare metabolic syndrome, drug induced, or just idio-
pathic. Idiopathic hirsutism can be considered less “pathologic”
as it is not associated with menstrual dysfunction, anovulation
and hormonal disbalances. The pathogenesis of HI still remains
unclear, although there are some theories: increased activity
of peripheral 5-alpha reductase enzyme [3], androgen receptor
gene polymorphism [18], and increased sensitivity of hair fol-
licles to androgens [16]. Nevertheless, the hair distribution is
not less manifested. Polycystic ovarian syndrome (PCOS) and
ovarian tumors are considered as the ovarian causes for hyperan-
drogenism. PCOS, also referred to as Stein—Leventhal syndrome
or hyperandrogenic anovulation (HA), is one of the most com-
mon causes of HI among reproductive-age women. Despite the
several diagnostic criteria, screening criteria are still considered
a dilemma. Adrenal causes include androgen-producing tumors,
and congenital adrenal hyperplasia (CAH), mainly due to 21-hy-
droxylase deficiency and Cushing’s syndrome.

Based on literature review, there are number of studies around
the world that investigated the prevalence of PCOS and other
forms of HI. However, there is no established prevalence of
PCOS for distinct ethnic groups. When we talk about the preva-
lence of HI and its forms, literature data does not provide a clear
and contemporaneous method for screening at the population
level. The reason is that studies are conducted in different age
groups, ethnic and geographic regions, with different profes-
sional or social preferences. The wide ranges of the prevalence
of these disorders can be further explained by differences in the
recruitment process of the study population, controversy regard-
ing its diagnostic criteria and the method used to define each cri-
teria. Potentially outcome bias could be the type of participants
in each epidemiological study [18].

Due to the several important factors different variation of cri-
teria could be chosen for diagnosing PCOS [23], like the hair
distribution characteristics [21], phenotypic expression [23]
and hormonal-metabolic markers [22]. Ethnic and racial varia-
tions strongly affect the clinical presentation of PCOS and HI
[5,7,13,17].

Hirsutism is considered to have significant public health impact,
has negative health consequences and is associated with reproduc-
tive, endocrine-metabolic disorders, and cardiovascular diseases.
Despite this fact the determination of hirsutism prevalence is lim-
ited and unclear. Most of researchers deal with the prevalence of
PCOS, CAH and IH. The studies are conducted on all reproductive-
age women (1845 yr of age) [11]. There are no studies in adoles-
cent population - a period that is considered as an onset of hirsut-
ism. There is no data concerning the prevalence and characteristics
of hirsutism in Georgian adolescent population.

Objective - the purpose of this study is evaluation of the Hir-
sutism prevalence and ethnical peculiarities of the hair distribu-
tion in Georgian female adolescents of Tbilisi, Georgia.
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Material and methods. The study was conducted with two-
stage cluster sampling. The primary unit of random selection
was in the capital of Georgia, Tbilisi. Selection of clusters used
probability proportional to size (PPS) sampling, based on sta-
tistic data collected in 2008. With cluster sampling was first
selected the schools and universities to be included. Enrolment
data in these schools was obtained from the Ministry of Edu-
cation and Science of Georgia. The second stage consisted of
systematic equal probability sampling. Adolescents eligible to
participate in the survey were randomly selected from schools.
Before collecting data the informed consent was obtained from
respondents. For this purpose, a specially designed form was
given to respondents, so they were informed what the study was
about and to give informed consent before any data collection
could be done. Since the study involved disclosure of intimate
knowledge as responded to questions, participants were assured
of confidentiality and anonymity.

A letter was earlier sent to heads of all selected schools for
their consent to undertake the survey. The purpose and details of
the survey were discussed with the school authorities.

The teachers and school personnel were not present during
administration of the questionnaire to encourage the students to
provide their own answers without any influence.

Out of randomly selected 2890 adolescents, 2592 agreed to
participate.

The mean + SD of the age of study group population was
18.24£1.9 years.

So 2592 women, aged 14-20 years, were randomly selected
from reproductive-aged adolescents of Tbilisi, Georgia. A spe-
cial questionnaire including demographic data and reproduc-
tive history, menstrual status, marital status, hyperandrogenism
symptoms, acne, hair loss, galactorrhea, family history of the
irregular menstrual cycle and hirsutism (on 5 locations: face,
chest, abdomen, back, and extremities) was completed by the
participant. Anthropometric measurements, including waist,
height, weight and body mass index (BMI) were evaluated.

For clinical assessment 2 groups were selected: group 1 — 117
adolescents with hirsutism and 178 without it.

Transabdominal ultrasonography was performed for all subjects
during the days 3-9 of the menstrual cycle. Those women with ei-
ther hirsutism or menstrual dysfunction were assessed for biochem-
ical hyperandrogenemia; whereas those participants with hirsutism
per se were further assessed for subclinical menstrual dysfunction.

For clinical evaluation of hirsutism the modified Ferriman-
Gallwey scoring system was used [10]. The method scores 9 of
the 11 body areas (upper lip, chin, chest, upper and lower back,
upper and lower abdomen, arm, forearm, thigh and lower leg)
originally proposed by Ferriman DM and Gallwey JD (1961).
For visually onset and progression of hair growth subjective
method- self report was used.

Data analysis was performed using the SPSS 15.0 PC package
(SPSS Inc., Chicago, IL).

The study protocol was approved by the ethics review board
of Tbilisi State Medical University. The board has approved the
study protocol and informed consent obtained from all subjects
and their parents.
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Results and their discussion. Self-estimation based on ques-
tionnaire reveals the prevalence of hirsutism - 26.62% (690 out
0f 2592). The data is presented in Fig. 1.

Two groups based on the self-estimation were revealed. Data

is presented in Table 1.

Hirsutism Prevalence, %

Fig. 1. Prevalence of hirsutism by self-estimation

DvYes
aNo

The study demonstrated that self-report of hirsutism was
higher that clinically diagnosed 26.2% vs 20.61% (Fig. 2).

The results on the location of the hair were of special interest
too. Distribution of Patients (n=690) with self-estimated Hirsut-
ism by Hair Location is presented in Table 2.

Hirsutism Prevalence, %

79,39%

73,38%

@self-Estimati i Iwey Score

Fig. 2. Comparison of hirsutism prevalence by self-estimation
and clinical assessment

Table 1. Examination of Adolescents with Hirsutism documented by Self-estimation Test

Disease
Test Present n Absent n Total
Pozitive | True Postrve a=43 False Poaitive c=TI a+e=117
Negative | Falza Nagative b=13 True Negative d=163 b+d=178
Total a+b=60 c+d=139
Statistic Formula Value 95% CI
Sensitivity = T3.41% 62.71% to 85.54%
a+ b
Specificity : = 69.36% | 63.04%1075.19%
[
Positive Likelihood Ratio | _Semsitivity | 5 ug 194t03.13
1= Specificity
Negative Likelihood Ratio |+~ Sensitivity | g 45 0230 0.5
Specificity
= a+b o, o o,
Disease prevalence Rt 20.61% 16.15% to 25.67%
Poszitive Predictive Value . 38.98% 33.453% to 44 82%%
a+t+c
Mezative Predictive Value ﬁ 91.57% 87.41% to 94 44%
Accuracy _atd ! oq061% | 65.06%1075.74%
at+b+ectd
Table 2. Distribution of Patients (n=690) with self-estimated Hirsutism by Hair Location
# Location n= (%) P
1 Face 228 (33,04%) <0.05
2 Chest 90 (13,04%)
3 Abdomen 272 (39,42%) <0.001
4 Extremities 46 (6,67%)
5 Back 52 (7,67%)

© GMN
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Table 3. Distribution of Patients (n=60) with Hirsutism by Ferriman-Gallwey Score

# Location n (%)

1 Upper lip 46 (76.67%)
2 Chin 34 (56.67%)
3 Chest 41 (68.33%)
4 Back 12 (20.00%)
5 Lower back 29 (48.33%)
6 Upper Abdomen 23 (38.33%)
7 Lower Abdomen 47 (78.33%)
8 Arm 12 (20.00%)
9 Hip 13 (21.67%)
10 Forearm 20 (33.33%)
11 Cheek 25 (41.67%)

As it is revealed the most prevalent hair distribution was ob-
served on the face and abdomen.

Mean value of Ferriman-Gallwey Score in patients with hir-
sutism (Table 1, total a+b, n=60) was 12.87+£5.94. The Distri-
bution of Patients with Hirsutism by Ferriman-Gallwey Score
is presented in Table 3. As it shown hair distribution is statisti-
cally more observed in the lower abdomen (78.33%), upper lip
(76.67%) and chest (68.33%).

Our study demonstrated that degree of hirsutism considerably
depends on evaluator — a patient or a clinician. The perception of
hirsutism between patients and clinicians is different; patients view
their hirsutism as more severe than clinicians do. The same results
were provided in PCOS patients by Lauri Pasch and coauthors in
2016 [12].

The prevalence of hirsutism by different reports is noted to be
from 4.3 to 10.8% in Blacks and Whites, and lower in Asians. Over-
estimation can be caused from self-referral bias [6,15] and from the
fact that the hirsutism score was self-reported by the patients [15].

Based on our data self report of hirsutism is high in Caucasian
ethnic Georgian adolescents - 26.62%, where medically assessed
prevalence of hirsutism is ~10% in most populations, exception is
far East Asian women, who report hirsutism less frequently [9].

In the study of Wang and coauthors, a similar prevalence of
all measures of androgen excess was noted in Caucasian and
Asian women [20]. Both groups had similar total mFG scores
and site-specific mFG scores. Site-specific mFG score for the
chest was lower in Asian women. Similar prevalence of hirsut-
ism was reported in Caucasian and Asian women with PCOS
living in the same geographic region. Caucasian women in the
US and Europe are less likely to develop PCOS compared with
women living in the Middle East whereas Black women have
the highest risks of developing PCOS [20].

According to the study of DeUgarte and coauthors, there was
distinction in prevalence and hair distribution in different ethnic
groups[10]. Highest prevalence of clinical hirsutism was reported
in following ethnic groups: Hispanic, Middle Eastern, South Asian,
African American, and mixed ethnicity. Caucasian, East/Southeast
Asian, Ashkenazi Jewish and Native American ethnicity had lower
prevalence rates of hirsutism. Site-specific comparisons revealed
that Patients of Hispanic, mixed and African American ethnicity
had higher facial mFG scores, particularly in the chin area for Af-
rican American patients (p=0.015). Middle Eastern and Hispanic
women had higher extremity and truncal mFG scores [1].

Different characteristics are observed in other populations. Site
specific distribution was noted in Chinese population, where lips
and upper back are the most common places of hair growth [20].
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Engmann and coauthors concluded that the most severe phe-
notype, both in terms of metabolic criteria and hyperandrogen-
ism is observed in Hispanic women diagnosed with the polycys-
tic ovarian syndrome [8].

Hair distribution in ethnically Georgian patients was most
prevalent on upper lip and Lower abdomen. We consider that
present study once again demonstrated that ethnic characteris-
tics play important role in the phenotypic manifestation of hir-
sutism [4,14,19].

Conclusion. This is the first study of hirsutism prevalence in
ethnically Georgian adolescent population. The study shows that
the value of prevalence by self-estimation exceeds analogous
value established clinically, and the most locations of hirsutism
are lower abdomen, upper lip and chest.

The results of the study confirm the concept that hirsutism
is a common gynecological endocrinopathy among adolescent
women of Tbilisi, Georgia.

It should be noted that estimated prevalence of hirsutism depends
on screening method at the community level. As there is significant
difference between self report and clinically assessed hirsutism, any
case of hirustism requires in depth clinical evaluation.

The authors confirm that there are no known conflicts of inter-
est associated with this publication and there has been no signifi-
cant financial support for this work that could have influenced
its outcome.
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SUMMARY

THE PREVALENCE OF HIRSUTISM AND ETHNICAL
PECULIARITIES OF HAIR DISTRIBUTION IN GEOR-
GIAN ADOLESCENT POPULATION IN TBILISI

!Chachia L., *Tkeshelashvili B., ’Gagua T., *Tananashvili D.,
’Gagua D.

Thilisi State Medical University; *David Gagua Clinics Ltd,
Thilisi, Georgia

Objective - the purpose of the study is evaluation of the Hir-
sutism prevalence and ethnical peculiarities of the hair distribu-
tion in Georgian female adolescents of Tbilisi, Georgia.

2592 randomly selected female adolescents of Tbilisi were
included in the study. They completed standard questionnaires
consisted of questions about the existence of hirsutism and its
locations. For clinical assessment 2 groups were selected from
them: group 1 — 117 adolescents with hirsutism and 178 without
it. For clinical evaluation of hirsutism modified Ferriman-Gall-
wey score was used.

Based on the self-estimation the hirsutism prevalence was
26.62% (690 out of 2592), while clinically established prevalence
of hirsutism was 20.61%. The most prevalent areas of hair distribu-
tion by self-estimation were the face and the abdomen. Clinical as-
sessment of patients with hirsutism showed that mean value of Fer-
riman-Gallwey Score was 12.87+5.94. Hair distribution by clinical
assessment was most significantly observed in the lower abdomen
(78.33%), upper lip (76.67%) and chest (68.33%).

This is the first study of hirsutism prevalence in ethnically
Georgian adolescent female population. The study has shown
that the value of prevalence by self-estimation exceeds analo-
gous value established clinically, and the sites with hair excess
are lower abdomen, upper lip and the chest.

Keywords: hirsutism, Georgian adolescents, hair distribution.
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MNPEBAJTEHTHOCTb T'HPCYTU3MA U OTHUYECKHUE
OCOBEHHOCTH PACIIPEJAEJIEHUS 30H U3JIMIITHE-
T'O POCTA BOJIOC HA TEJIE Y I'PY3UHCKHUX NOJ-
POCTKOB B I'. TBUJIUCH

"Jayua JI.P., *Tremenamsuau B.JI., 2Tarya T.1I.,
’Tananamsuiu J[.J.e, Tarya JI.A.

Tounuccrkuil 2ocyoapcemeentviti. MeOUYUHCKUTL YHUBEPCUMEM,
2000 Knunuxa [lasuoa Iazya, Ipysus

Lenpro mccnenoBaHus SIBUJIOCH ONpE/eNIeHIe IPeBaIeHTHO-
CTH THPCYTH3Ma M 3THHYECKHE OCOOCHHOCTH PACIpeleIeHHs
30H M3JIMIIHETO POCTa BOJIOC Ha TeJe y MOAPOCTKOB, IPOXKHBA-
omx B Towmcu.

B wuccnenoBanue BritoueHO 2592 paHIOMHM3MPOBAHO OTO-
OpaHHBIX IOAPOCTKOB, MpOXKMBaOmMX B I Tomwmcu. Vmnm
OBUTH 3allOJTHEHBI BOIIPOCHUKH, YCTAHABIMBAIOIINE HAIIMIHE
THPCYTH3Ma M 30H H3JIHIIHETO POCTa BOJIOC HA TEJIE METOOM
CaMOOIIEHKH, MOCJIE Yer0 U3 3THX CYyObEKTOB HCCIISOBAHNS IS
KIMHIYIECKOH OLICHKU aHaJIOTMYHBIX ITOKa3arenei OblM panmo-
MU3UPOBaHO BblAeneHbl: | rpynma— 117 moapocTkos ¢ rupcy-
ti3MoM 1 1I rpymma — 178 moppoctkoB 6e3 rupcyrnsma. Mo-
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nmudunmpoBannas mkana deppumana-I'anBes ucrnoabp3oBazach
JUIS KOJIMYECTBEHHOM OLICHKHU I'MpCyTU3Ma.

ITokazarenp NPEeBaJICHTHOCTH TMPCYTH3Ma Ha OCHOBE ca-
MOOIICHKH COCTaBMII - 26.62% (690 u3 2592). Cpenu 30H u3-
JIMIIHEr0 pocTa BOJIOC Ha TeJe NPEBAJIMPOBAIM JIULO U XKHU-
BOT. OObekTHBHAA oleHKa 1o mkane Geppumana-lanses B |
rpyIIe ycTaHOBHJIA cpejHee 3HaueHue - 12.87+5.94 6annos
THPCYTHOTO YHCJIa, @ CTATUCTUYECKU JOCTOBEPHO yallle M3-
JIUIIHUKA POCT BOJIOC HaOIroHasics: B HM)KHEH 4acTH jKMBOTA

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

(78,33%), Ha BepxHuei ryoe (76.67%) u na rpynu (68.33%).
Knunuyeckn noka3zaHHas MPEeBaJCHTHOCTh MPCYTH3Ma CO-
craBuia 20.61%.

JlanHoe WcclieoBaHNE BIEPBBIC MPOBEACHO B IOIYIISIINH
STHUYECKH TPY3UHCKUX TTOJPOCTKOB. YCTAHOBJICHO, YTO KIIMHHU-
YECKH J0Ka3aHHas PEBaJCHTHOCTh TUPCYTH3Ma ropasio HIKE,
4eM aHaJOTHUYHBIN T10Ka3aTellb, MOIYyYSHHbBIH METOJOM CaMO0-
[ICHKH, & CPEIM 30H H3JIUIITHETO POCTA BOJIOC HA TEJIC SBJISIOTCS
— HWDKHSISL 9aCTh )KMBOTA, BEPXHsIs ry0a U rpy/ib.
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IMPACT OF SOCIOECONOMIC STATUS ON CARDIOVASCULAR RISK IN GEORGIAN POPULATION

Toidze M., Tabagari S., Talakvadze T., Tvildiani L., Pkhakadze G., Tabagari-Bregvadze N.

David Tvildiani Medical University, Georgia

In many countries socioeconomic inequalities in CVD have
been reported [5,7,10,23,28,33]. International comparisons gen-
erally show increased coronary heart disease (CHD) with indus-
trialization and affluence, but variable patterns and trends are
found within individual countries [5,10,19,28]. Early studies be-
ginning in the 1930s, in the United Kingdom and United States,
indicated a positive association between CHD and SES, with the
highest SES groups having the highest prevalence of the disease
[7,29]. More recently, an inverse association has been observed
in developed countries worldwide [3,20,31].

Socioeconomic status can be classified in different ways, includ-
ing occupational status, income and educational attainment. Educa-
tional attainment is the recommended measure of SES if only one
SES measure is available when predicting health outcomes [5,7,24].

Currently >80% of CVD death occur in low-and middle-in-
come countries (LMICs) [31]. In Georgia, as in other low-and
middle-income countries (LMICs), cardio-vascular diseases are
highly prevalent. Thirty-six percent of all death caused by isch-
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emic heart disease, and 23% caused by stroke. S. Mandis et al.
Journal of Clinical Epidemiology 64 (2011) published results
of study, where WHO/ISH risk prediction charts are applied to
cross-sectional population sample from eight LMICs (Nigeria,
Iran, China, Pakistan, Georgia, Nepal, Cuba, and Sri-lanka).
Among these countries Georgia has the highest number of dis-
ability -adjusted life years (DALYs) lost per year (20-29) and
highest global burden of stroke (15-19 DALYs per year). It is
important to examine relationship between CVD and SES, as
it may reveal easily accessible risk markers. To the best of our
knowledge, this is the first study to establish relationship be-
tween cardiovascular risks and socioeconomic status in a cohort
of Georgian population [20].

Material and methods. A cross-sectional study was conducted
on a sample of 1196 individuals aged 40-70 years in the regions of
western Georgia with population of 60.000. The health services in
the region consisted of 150 bed regional hospital with associated
multi-profile outpatient clinic, and eight small rural primary health
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care units. A sample of individuals were drawn from the general
population using a household survey. Cluster random sampling of
households was used. We trained 25 health care workers: 17general
practitioners, five cardiologists, and three nurses. Physicians were
trained in patient consent obtainment and patient interviewing tech-
niques. Nurses were responsible for blood collection, blood pres-
sure measurement and ECG taking.

Information was collected in a specifically designed data
collection form. The form covered demographic (age, gender)
socioeconomic (education, number of household members,
employment for the last 12 months, income level in US dol-
lars, ownership of private transport), and anthropometric data
(height, weight, waist and hip circumferences), Information was
also obtained on cigarette smoking.

Participants were fasted (no food, nor drink, other than water
in the 12 preceding hours).

Invited participants were screened in health clinics and seen
by a physician who checked for a history of symptoms sugges-
tive of stable angina, unstable angina, myocardial infarction,
transient ischemic attacks, strokes, and peripheral vascular dis-
ease. Data on cigarette smoking and family history of premature
CVD were collected using a standard data entry form. BP was
measured using a standard mercury sphygmomanometer on the
left arm after five minutes rest with the subject in the sitting
position. The first and fifth phase of Korotkoff sounds were used
for systolic blood pressure (SBP) and diastolic blood pressure
(DBP), respectively. Two independent measurements were ob-
tained with an interval of at least 10 minutes; the second mea-
surement was taken for data analysis.

An electrocardiogram (ECG) was taken in 12 lead Mortara elec-
trocardiograph (ELI 250C) with frequency response 0,05Hz to 300
Hz. Body mass index (BMI) was calculated as weight (kg) divided
by height (m) squared. BMI was categorized as underweight (<18,5),
normal (18,5-24,9), overweight (25-29,9) and obese (>30) [3,7].

Waist and hip circumference was measured and abdominal
obesity was defined as WHR (waist to hip ratio) greater than 0,8
for women and 0,9 for men [2,5]. WHR is considered a stronger
predictor of CVD than waist circumference alone [16].

Having verified the fasting state, 5 ml blood samples were taken
through phlebotomy procedure. Blood glucose level and lipid profile
were measured using “COBAS INTEGRA® 400 plus” chemistry
analyzer (Roche Diagnostics, Germany, 2007). Following methods
were used: a. In vitro test for the quantitative determination of total
cholesterol in serum and plasma by enzymatic, colorimetric method.
Measuring range 0.1-20.7 mmol/L (3.87-800 mg/dl). According rec-
ommendations of the NCEP Adult Treatment Panel for the follow-
ing risk-cutoff thresholds: Desirable cholesterol level defined <5.2
mmol/L (<201 mg/dl); Borderline high cholesterol 5.2-6.2 mmol/L
(200-240 mg/dl); High cholesterol >6.2 mmol/L (>240 mg/dl)
[14,16,27,31] and b. In vitro test for the quantitative determination
of glucose in serum, plasma, urine, and cerebrospinal fluid (CSF)
on COBAS INTEGRA systems. Enzymatic reference method with
hexokinase. Measuring range Regular applications 0.24-40 mmol/L
(4.32-720 mg/dl) STAT applications 0.24-30 mmol/L (4.32-541 mg/
dl) [31]. Diabetes was defined as a fasting blood glucose >7 mmol/l.

The WHO/ISH risk prediction charts were used to grade car-
diovascular risk [21,32]. These charts use age (1: 40-49; 2: 50-
59; 3: 60-69;4: 70 years and older), sex (0: male; 1: female),
smoking (0: no; 1: smoker or ex-smoker <12 months), SBP (1:
<140 mm Hg; 2: 140 to <160; 3: 160to <180; 4: >180), blood
cholesterol (4: TC, <5 mmol/ L; 5: TC, 5 to <6; 6: TC, 6 to <7,
7: TC, 7 to <8; 8:TC, 8 and more), and presence or absence of
diabetes (0: Yes, fasting blood glucose >7 mmol/L, 126 mg%;
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1:No, fasting blood glucose <7 to grade cardiovascular risk).
There are two sets, one for settings where blood cholesterol can
be measured and the other for settings in which blood choles-
terol cannot be measured [32]. In this study, we have used the
charts for settings where blood cholesterol can be measured. The
charts provide evidence-based recommendations on specific
preventive actions to initiate and with what degree of intensity.
The risk categories for 10-year combined acute myocardial in-
farction and stroke (fatal and nonfatal) are as follows: less than
10%, 10 to <20%, 20 to <30%, 30 to <40%, and >40%.

For the purpose of this study, three self-reported socioeco-
nomic factors were assessed: level of education, employment
status and income. Education variables were recorded as one
of three categories: low middle (from no schooling to primary
school 1 - 8 years), middle level (from secondary school and
post-secondary school) and high (graduated and postgraduate).
Income group was graded according to total amount earned/ac-
cruing to an individual’s household in a month into no income
(0-30%), minimal income (30$), low (60$), medium- (120%)
and high-income groups (>120$) [20]. Groups according em-
ployment were as follow: unemployed, retired, farmer, federal
worker, employed in private sector. Five major CVD risk factors
were the focus of the study, namely obesity, tobacco use, hyper-
tension, diabetes mellitus and total cholesterol.

During the visit at the health facility study subjects were evalu-
ated using specially designed standardized questions for symptoms
suggestive of coronary artery disease (CAD) (six question), transient
ischemic attack (TIA) (one question), peripheral arterial diseases
(PAD) (three questions). We also collected information about history
of interventional cardiology procedures (three questions): percuta-
neous trans-luminal coronary angioplasty (PTCA), coronary arterial
bypass grafting (CABG), carotid endarterectomy (CEA); Further-
more, we requested from the study subject medical documentation
as a proof for the history of CAD, cerebrovascular diseases (CBVD),
and peripheral artery disease (PAD).

All analysis was performed using IBM SPSS version 24. We
analyzed frequency distribution of variables as a first step. Lo-
gistic regression was used to asses across potential SES risk fac-
tors and their outcomes. We assessed 10 years cardiovascular
risk more than 10% and presence of CV-disease using WHO/
ISH risk prediction charts. This association was assessed using
odds ratio, confidence interval (CI) 95%. Variables for the lo-
gistic regression were chosen based on the significance of as-
sociation during univariable analysis. Final logistic regression
analysis model did not include variables that by definition were
included in the cardiovascular risk calculations (diabetes, smok-
ing, high cholesterol level etc.)

Results and their discussion. We analyses data for all 1195
individuals enrolled in our study. Table 1. describes the so-
ciodemographic characteristic of study participants. The mean
age was 55 years (range 40-70 years) and 788 (65,9%) were
females; 468 (39.2%) had a graduate education; 227 (19%) were
officially unemployed; income less than 30 US dollars was re-
ported in 163 (13.6%) participants. Distribution of the CVD
risk is presented in Table 2. Three-hundred-sixty-one (30,2%)
participants were overweight and 669 (56,0%) were obese, ab-
dominal obesity was observed 966 (80,8%) participants. Hy-
percholesterolemia was reported in 625 (52.0 %) participants.
Fasting hyperglycemia was observed in 225 (18,8%) individu-
als. As per the JNC classification the prevalence of stage 1 and
stage 2 hypertension was 331 (27,7%) and 399 (33,4%), respec-
tively. We reported tobacco smoking only in 118 (9,9 %) par-
ticipants. As per the WHO/ISH cardiovascular risk classification
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945 (79,1%) had <10% 10-year cardiovascular risk; 107 (9%)
had cardiovascular risk <20%; The percentage of the population
with cardiovascular risk >20% was 143 (11,9%). Distribution
of diagnosed CVD in our study population is shown in Table
4. Ischemic heart disease was diagnosed among 194 (16,2%)
participant; 90 (7,5%) had confirmed cerebrovascular disease
and 115 (9,6%) had already diagnosed peripheral vascular dis-
ease. Low education level (adjusted odds ratio (aOR) 2.85; 95%
confidence interval (CI), 1.57-5.17), obesity (aOR 2.13, 95%
CI 1.16 -3.92) and abdominal obesity (aOR 2.21, 95% CI 1.26
-3.87) were statically significantly associated with more than
10% 10 year risk of a fatal or non-fatal cardiovascular event.
Lower education level (not finished high school -aOR 2.21 95%
CI 1.44 — 3.38, undergraduate - aOR 1.52,95% CI 1.12 — 2,05),
income 120 USD or more (aOR 0.73, 95% CI 0.54 -1.00), over-
weight (aOR 1.68, 95% CI 1.07 —2.63), obesity (aOR 1.58, 95%
CI 1.04 - 2.41), and abdominal obesity (aOR 1.43, 95% CI 1.01
— 2.03) were found to be statistically significant predictors of
CVD in our study population.

Level of education showed the most consistent association with
CVD risk, while income was not as important. As shown in Table
5, more than 10% of 10year risk of fatal or non-fatal cardiovascular
events was 2,85 and 1,51 times higher in not finished high school
and undergraduate people respectively. Also, obesity and abdomi-
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nal obesity were 2,13 and 2,21 times more prevalent in the same
population while income, or other components of SES were not
as important. Binary multiple logistic regression analysis of study
population (Table 6), show increase risk of developing cardio-
vascular disease in less educated population (2,21 and 1,52 times
higher in not finished high school and undergraduate respectively)
and in individuals with overweight/obesity and abdominal obesity
(1,58/1,68 and 2,21 times higher).

Similar to our findings, previous studies showed a clear socio-
economic gradient in CVD [5,7, 14,18]. Kilander L et al. [12]
evaluate 2301 50y/o men in Uppsala, Sweden with regard to edu-
cational level, blood pressure, blood glucose, BMI, serum lipids,
smoking, several biomarkers of fatty acid and antioxidant intake
and cause-specific mortality was registered 25 years later. Low
education was associated with a higher rate of mortality from
cardiovascular disease and from cancer, compared to high edu-
cational attainment. Also, Alison Beauchamp et al. [4] examined
the association between education attainment and CVD mortality
and the extent to which behavioral, social and physiological factors
explained in 38 355 adults aged 40-69 years living in Melbourne,
Australia and were followed for an average of 9,4 years with CVD
death. CVD mortality was higher for those with primary education
only, compared with those who had completed tertiary education.
In analysis of individual risk factors, smoking and waist circumfer-

Table 1. Demographic and Socioeconomic Characteristic

Characteristic Mean (Range)
Age (Years) 54,9 (40-70)SD8,97
Number (%)
Gender
° Male 407 (34.1)
Household members Number (%)
. <2 280 (23.,4)
° 3 786 (65,8)
. >3 129 (10,8)
Education Number (%)
. Secondary and Less than secondary 139 (11,6)
. Undergraduate 588 (49.2)
° Graduate 468(39,2)
Employment Number (%)
. Unemployed 227(19)
° Retired 323(27%)
° Farmer 368 (30,8)
° Federal Worker 125(10,5)
° Privet Sector worker 152 (12,7)
Income Number (%)
° <30 USD 163 (13,6)
. 30 SD 274 (22.,9)
° 60 USD 259 (21,7)
. 120 USD 280 (23,4)
° >120 USD 219 (18,3)
Ownership of transportation means Number (%)
. Yes 188 (15,7)
o No 1007 (84,3)
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Table 2. prevalence of Cardiovascular Risk Factors in study population

BMI

Number (%)

Normal range

165 (13,8%)

Overweight 361 (30,2%)
Obese 669 (56,0%)
WHR %k 19-24
Normal range 229 (19,2)
Abdominal Obesity 966 (80,8)
Smoking
yes 118 (9,9)
no 1077 (90,1)
Fasting Glucose
<6.1 mmol/l 970 (81,2)
>6.1 mmol/l 225 (18,8)
Total Cholesterol
> <5.2 mmol/l 574 (48)
> >5.2 mmol/l 621 (52)

Arterial blood pressure

Normal blood pressure

157 (13,1%)

Prehypertension

308 (25,8%)

Stage 1 hypertension

331 (27,7%)

Stage 2 hypertension

399 (33,4%)

* - WHR = Waist to Hip Ratio; BMI = Body mass index

Table 3. WHO/ISH cardiovascular risk groups: 10 year risk of a fatal or non-fatal cardiovascular event

Characteristic Number (%)
<10% 702 (58,7)
10% to <20% 64 (5,4)
>20% 85 (7.1)
Confirmed cardiovascular disease 344 (28,8)

Table 4. Distribution of diagnosed CVD in study population

Diagnosed CVD Number (%)
Ischemic heart disease 194 (16,2)
Cerebrovascular disease 90 (7,5)
Peripheral vascular disease 115 (9,6)

ence explained most of the difference in CVD mortality between
the highest and lowest educational groups.

Contrary to our findings, 2011 Bangladesh Demographic Health
Survey (BDHS) [9] analysis showed that prevalence of hyperten-
sion and diabetes was higher among high SES. According Multi-
variable analysis, individuals in the high SES have a greater chance
of being affected by hypertension than those belonging to lower
SES [9]. Also, contrary to our findings, Mohamed K. Ali at al., af-
ter analyzing data from South Asia survey of Cardiometabolic Risk
Reduction Centre [1], found that weight related risks (BMI>30 kg/
m?, WHR >0.5) were more common in higher educated, wealthy
groups, and higher prevalence of diabetes, hypertension and dys-
lipidemias were observed in more educated and affluent groups.
Prasana Samuel et al. evaluated association between SES indica-
tors and CVD risk factors among urban and rural South Indians
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[27]. Indicators of SES (household possessions score, adult educa-
tional status and paternal education status) were positively related
to most of the CVD risk factors, including overweight and obesity,
dyslipidemia, and abnormal glucose tolerance. The household pos-
sessions score (an indicator of wealth and ability to purchase con-
sumer goods) showed stronger positive associations with CVD risk
factors than the other SES indicators, and in a concurrent analysis of
all three indicators together, it was the only indicator independently
associated with risk factors.

Our study has several limitations. We did not have data about
marital status of participants, information about diet and alcohol
intake. Also, we do not have follow-up data.

Conclusion. Like in western countries, in Georgia education is
the most important socioeconomic factor, which influences CVD
risk in adult population. Public health authorities, as well as clini-
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Table 5. Binary multiple logistic regression analysis of risk factors for more than 10% 10year risk of a fatal
or non-fatal cardiovascular event (WHO/ISH cardiovascular risk groups)

Characteristics

Adjusted Odds Ratio (95%CI)

Number of household members

More than 2 persons

1

2 persons or less

0.94 (0.65, 1.45)

Education level completed

Graduate 1
Not finished high school 2.85(1.57,5.17)
Undergraduate 1.51(0.98, 2.32)
Monthly Income
30 USD or less 1
60 USD 0.84 (0.52, 1.35)
120 USD or more 0.69 (0.45, 1.08)
Ownership of transportation means
No 1
Yes 0.77 (0.44, 1.38)
BMI
Normal 1
Overweight 1.32 (0.67, 2.60)
Obese 2.13 (1.16, 3.92)
Waist Hip Ratio
Normal Range 1
Abdominal Obesity 2.21(1.26, 3.87)

Table 6. Binary multiple logistic regression analysis of risk factors for cardiovascular disease

Characteristics

Adjusted Odds Ratio (95%CI)

Number of household members

More than 2 persons

1

2 persons or less

1.05 (0.78, 1.42)

Education level completed

Graduate 1
Not finished high school 2.21(1.44,3.38)
Undergraduate 1.52 (1.12, 2.05)
Monthly Income
30 USD or less 1
60 USD 0.98 (0.70, 1.37)
120 USD or more 0.73 (0.54, 1.00)
Ownership of transportation means
No 1
Yes 1.01 (0.69, 1.48)
BMI
Normal 1
Overweight 1.68 (1.07, 2.63)
Obese 1.58 (1.04,2.41)
Waist Hip Ratio

Normal Range

1

Abdominal Obesity

1.43 (1.01, 2.03)
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cians should consider this finding in primary and secondary preven-
tion and organize multidisciplinary teams to address risk factors.
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SUMMARY

IMPACT OF SOCIOECONOMIC STATUS ON CARDIO-
VASCULAR RISK IN GEORGIAN POPULATION

Toidze M., Tabagari S., Talakvadze T., Tvildiani L.,
Pkhakadze G., Tabagari-Bregvadze N.

David Tvildiani Medical University, Georgia

Cardiovascular diseases (CVD) continue to be the leading
cause of death and disability worldwide, representing 30% of
all death. In Georgia 36% of all death caused by ischemic heart
disease and 23% caused by stroke.

There is a limited data on association between socioeconomic
status (SES) and CVD risk in Georgia. Our study aims at assessing
association between SES and CVD risk factors in a cohort of adult
Georgians. A cross-sectional study was conducted in the region of
Western Georgia between June 2007 - June 2008. 1196 individuals
aged 40-70 years were enrolled in the study. To assess SES we col-
lected information about education, income, ownership of a private
transport, and employment. CVD risk was assessed by the WHO/
ISH risk classification scale. In addition, anthropometric measure-
ments were conducted in each study participant. Low education
level (adjusted odds ratio (aOR) 2.85; 95% confidence interval (CI),
1.57-5.17), obesity (aOR 2.13, 95% CI 1.16 -3.92) and abdominal
obesity (aOR 2.21, 95% CI 1.26 -3.87) were statically significantly
associated with more than 10% 10 year risk of a fatal or non-fatal
cardiovascular event. Lower education level (not finished high
school -aOR 2.21 95% CI 1.44 — 3.38, undergraduate - aOR 1.52,
95% CI 1.12 — 2,05), income 120 USD or more (aOR 0.73, 95%
C10.54 -1.00), overweight (aOR 1.68, 95% CI 1.07 —2.63), obesity
(aOR 1.58, 95% CI 1.04 — 2.41), and abdominal obesity (aOR 1.43,
95% CI1.01 —2.03) were found to be statistically significant predictors
of CVD in our study population. We found that education level, in-
come, body mass index and waist to hip ratio are CVD risk factors.
Public health authorities, as well as clinicians should consider this
finding in primary and secondary prevention and organize multidis-
ciplinary teams to address those risk factors.

Keywords: cardiovascular risk, socio economic status, Geor-
gian population.
PE3IOME
BJIUSHUE COLITUAJIBHO-9KOHOMUYECKOI'O CTA-
TYCA HA CEPI[E‘-IHO-COCYI[I/ICTLIFI PUCK B I'PY-
3UHCKOM HACEJIEHUHN

Tounze M./., Tabarapu C.U. Tanaxksanze T.B.,
Teunguanu JI.J., IIxakanse I'.I'., Tadarapu-bpersanze H.C.

Meouyunckuil ynueepcumem um. /lasuoa Teunouanu, I pysus

HCJ'[I)IO HUCCIICAOBaHUS ABJISICTCS OIPEACIICHUE B3aUMOCBSI3U
MEXKAY CONHAJIbHO-DKOHOMHUYCCKUM CTAaTyCOM U q)aKTOpaMI/I pu-
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CKa pa3BHUTHS CEPACUHO-COCYIUCTHIX 3a00JIeBaHUI BO B3POCIIOi
nomnynsauu I'py3un.

C uronsa 2007 . no utons 2008 1. B pernone 3ananHoit I'py-
3MH MTPOBEJICHO MEPEKPECTHOE UccienoBanre. B rccnenoBanuu
npussan ydactue 1196 mui B Bo3pacte 40-70 ser. st oneHku
COC mpoBezieHO aHKETUPOBAHHUE C IIeJIbI0 cOopa MHPOpPMALUH
00 oOpa3oBaHUM, JOXOHaX, HAJMYMU YaCTHOTO TPAHCIIOPTA W
0 3aHITOCTH PELHITHEHTOB. PHCK pa3BUTHS cepAeuHO-COCYIIH-
CTBIX 3a00JIEBAaHUH OLICHUBAJICS IOCPEACTBOM ILKAJbI KJIACCU-
¢ukauu puckoB BeceMupHOi#l opranuzanuu 31paBoOXpaHEeHHs
u MexayHapoaHoro o0uecTsa runepToHuu. [IpoBeneHsl aH-
TPOMOMETPUYECKIE H3MEPEHUSI KXKI0TO PELUITUCHTA.

B pesynbrare ucciieoBaHus BISIBICHO, YTO HU3KUH ypOBEHb
00pa3oBaHusi (CKOPPEKTUPOBAHHOE OTHOIIICHHE I1aHCOB - cOIII
2,85; 95% nosepurenbublil uaTepBan - AU, 1.57-5.17), oxupe-
uue (cOII 2.13, 95% AN 1.16 -3.92) u abnoMHHAIBHOE OKUPE-
nue (cOII 2.21, 95% AN 1.26 -3.87) cTaruCcTHYECKH 3HAYUMO
B3aHMOCBs3aHbl ¢ Oosiee yeM 10% pHCKOM CMEpTENbHOTO MM
HedaTaibHOro CepAeuHO-COCYIUCTOr0 COOBITHS B OninKaiieM
10-netHem nepuone. Huskuiit ypoBeHb 00pa3oBaHMs (HEOKOH-
yeHHast cpenHss mkona -cOIl 2.21 95% AU 1.44 — 3.38, cry-
neHt - cOUI 1.52, 95% AU 1.12 — 2,05), noxox 120 nosuiapos
CIIA wunu 6omee (cOII 0.73, 95% JAU 0.54 -1.00), u36sITOU-
uelid Bec (cOL 1.68, 95% AU 1.07 — 2.63), oxupenune (cOLL
1.58,95% 11 1.04 — 2.41), u abnomunansHoe oxupenue (cOLL
1.43, 95% 1AW 1.01 — 2.03) npu3HaHbl CTATUCTHYECKUA 3HAYM-
MBIMH TIPEAUKTOPAMH CEPIEYHO-COCYAUCTBIX 3a00JIEBaHUM Y
KOTOPTHI, IPUHUMABILIEH y4yacTue B UCCIICIOBAaHHH.

BbIsiBrIeHO, UTO YpOBEHb 00pa30BaHUs, HOXOH, MHAEKC MAcChl
TeJa ¥ COOTHOLICHHE 00beMa Talnuu U Oeziep SBILSIOTCS pakTopa-
MH PHCKa Pa3BUTHS CEPICYHO-COCYAMCTHIX 3a00JIeBaHUA. ABTOPBI
CTarbu peKOMCHy):[lOT y'-lI/ITl)lBaTl) BBILICIIPUBECACHHBIC TTI0KA3aTCIIN
B 00J1aCTH EPBUYHOM U BTOPHYHOH MPOQHIAKTHAKH.
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INFLUENCE OF LEFT VENTRICULAR DIASTOLIC DYSFUNCTION AND HEART DYSSYNCHRONY
ON THE COURSE OF ARTERIAL HYPERTENSION WITH COMORBID PATHOLOGY

Kapustnik V., Kostuyk I., Shelest B., Brek V., Sukhonos N.

Kharkiv National Medical University, Ukraine

The majority of hypertensive patients have certain manifesta-
tions of heart failure, and 50% of these patients retain the normal
systolic function of the left ventricle (LV). Some studies showed
that patients with heart failure and normal systolic function
might develop dyssynchrony [14].

The violation of the diastolic function of the left ventricle
(LV) based on its hypertrophy is a particular feature of hyper-
tensive heart, as well as a violation of biochemical processes
that provide relaxation during the early phase of diastole [4].

Heart dyssynchrony (HD) leads to abnormality of the se-
quence of generation and contraction of certain segments of the
myocardium, which leads to a decrease in cardiac output.

The prevalence of diastolic dysfunction of the left ventricle
(LV) in patients with arterial hypertension, according to various
studies, ranges from 30 to 87%. It is known that progression
of left ventricular diastolic dysfunction is accompanied by an
increase in the risk of cardiovascular death by 80%. [2].

Abnormality of atrial-ventricular and inter-ventricular conduc-
tion occurs in 35% of patients with chronic heart failure (CHF)
(90% of cases, presented through left bunch branch block). There is
a direct correlation between the duration of the QRS complex and
mortality among patients with described conditions. Thus, when the
QRS complex width is more than 120 ms, patients with CHF, 11
NYHA functional class (FC) have mortality between 5 and 15%,
patients with CHF III FC — mortality between 20 to 25%, with CHF
IV FC - from 30 to 70% [12].

Intraventricular dyssynchrony is associated with hypertrophy
of the myocardium in the systolic phase during stresses in pa-
tients with hypertension and depends on the duration of the load.
However, when loaded, it can much correlate with the diastolic
phase of LV [8].

Intraventricular, interventricular and atrial-ventricular dys-
synchrony adversely affect systolic and diastolic functions of
the heart. The intra-chamber and inter-chamber mutual influence
is often determined in the most of clinical cases.

Examples of intra-chamber asynchrony are akinesia and
© GMN

dyskinesia of the left ventricle in patients with coronary heart
disease, another example is asymmetric left ventricular hyper-
trophy, or electrical stimulation, or first months after prosthetics
of the heart valves, or condition after any heart surgery under
artificial blood circulation [10].

The raised question is how far it is necessary to continue the
search for ways of determination of mechanical dyssynchrony, con-
sidering that electric dyssynchrony can be detected when recording
an ECG in the most of cases. The DESIRE study confirms the long-
term benefits of further investigations of mechanical dyssynchrony,
to decide on the need for a device (cardiac pacemaker) for patients
with a QRS complex width of less than 150 ms.

However, it is unclear whether there are any similar abnor-
malities in patients with hypertension who do not have clinical
signs of heart failure.

The aim of the study is to determine the role of left ventricu-
lar dysfunction and heart dyssynchrony in the disease’s course
and prognosis in patients with arterial hypertension and diabetes
mellitus type 2 (DM2T) and obesity.

Material and methods. A retrospective analysis of the clini-
cal and special exams results in different groups was carried out:
Ist group (the main group, n=49), in which, 6 months after the
beginning of the survey, worsening course of the patient’s state
(WC) was established; 2nd group (the comparison group, n=86),
in which worsening course was not specified in the adjusted
terms, but it was favorable course.

The criterion of worsening course in patients was exaggera-
tion of target-organ damage, videlicet increasing of microalbu-
minuria.

Inclusion criteria in the study were the presence of the hyper-
tensive clinical signs, confirmed by the data of additional methods
of examination. Clinical diagnosis was established based on com-
plaints of the patient, anamnesis of the disease, and data of objec-
tive examination. Diagnosis of essential hypertension was verified
using the recommendations of the European Cardiology Society
(2012-2013). The diagnosis of DM2T based on the EASA guide-
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lines (2015). Instrumental methods were presented by electro-
cardiography in 12 standard leads in a position lying after 5 min-
utes of rest; transthoracic echocardiography (Philips HD11XE,
USA, according to the generally accepted method of the Echo-
pulse method with an ultrasound frequency of 7.5 MHz).

The body weight was evaluated according to the body mass
index (BMI) recommended by the WHO.

The diastolic function of the myocardial infarction was deter-
mined by recording the Doppler transmitral diastolic flow. The max-
imum velocities of early (E) and late (A) filling of LV, their ratio (E /
A), time of isovolumic relaxation of LV (IVRT), time of retardation
of blood flow of early diastolic filling time (DFT) were estimated.
The following techniques were used to detect heart dyssynchrony:
M-Mode (LAX) - SPWMD (Septal to posterior wall motion delay)
and pulse-wave/continuous-wave Doppler (PW/CW). The Aortic
Pre-Ejection Interval (APEI) period was determined from an apical
four-chamber position for determining the blood flow in the aorta
and the external path of the LV. Indicator for intraventricular HD
was considered as APEI> 140ms. IVMD (Interventricular Mechani-
cal Delay) is determined by the difference between the two values:
(APEI) - (PPEI - the pulmonary pre-gjection time that measured
from the beginning of QRS complex to the beginning of the pul-
monary flow velocity curve). Indicator of interventricular HD was
IVMD > 40 msec. LVFT is the time to fill the LV - the ratio of the
duration of the filling of the LV (registration of waves A and E) to the
duration of the heart cycle, stated in percents. LVFT = (registration
of waves A and E) / R-R * 100%. Normally, it exceeds 50%, and
when HD <40%.

The indicators of velocity and time are determined, in par-
ticular, the time from the beginning of the QRS complex to the
beginning of systolic displacement (To) and the peak of systolic
displacement (Ts). We used a method for diagnosing intraven-
tricular HD in patients, including performing an ultrasound ex-
amination of the heart synchronized with the ECG, recording the
displacement curves of the LV myocardium in the pulse-wave
tissue Doppler (Pulse Wave Tissue Doppler Imagining, PW
TDI). Then the time intervals - To and Ts - for each segment are
calculated. The next step is to calculate the mean square devia-
tion of the above-mentioned intervals - To-SD interval (standard
deviation of the time to onset of LV systolic velocity) and Ts-SD
(standard deviation of the time to peak of LV systolic velocity).
To-17 ms and Ts-32 ms are taken as a criterion for dyssynchrony.

We used turbidimetric method for microalbuminuria evaluat-
ing by clinical chemistry analyzer “Hitachi”.

The study excluded patients with concomitant acute inflam-
matory, infectious, oncological, immune and rheumatologic dis-
eases, patients with hypertension ejection fraction (EF) <50%,
anemia, renal insufficiency, acute heart failure episodes, acute
coronary syndrome during the previous 3 months, rhythm and
conduction abnormalities, chronic obstructive pulmonary dis-
eases, occlusive diseases of the vessels of the lower extremities.

Work conducted in accordance with the requirements of the
Helsinki Declaration of the World Medical Association, the Stat-
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ute of the Ukrainian Bioethics Association and the GCP (1992),
regulations, according to the requirements and norms of the ICH
GCP (2002), the standard provisions on ethics of the Ministry of
Health of Ukraine No. 66 dated February 13, 2006. All patients
expressed their informed consent to participate in the study and
were fully aware of the methods and extent of the study.

Sequential Wald analysis was used for prognosis and can be
used in case of normal and non normal distribution. In case of
the normal distribution of quantitative indicators we used para-
metric methods. The critical value of the significance level p is
0.05. During the sampling analysis, qualitative and quantitative
indices were evaluated using absolute and relative percentages
of frequencies; the central regularity and variability of the quan-
titative indices were calculated by bringing the mean arithmetic
value (M) and standard deviation (SD), the results were rep-
resented by the expression: M+SD . The statistical hypothesis
about the absence of differences between the two comparable
groups was checked using the appropriate version of Student’s
criterion (for dependent or independent samples). Mathematical
calculations were made using Statsoft Statistica 6.0.

Results and their discussion. The anthropometric, demo-
graphic and biochemical parameters (age, gender, BMI, systolic
and diastolic blood pressure, HbAcl, microalbuminuria) are
described in the Table 1. The both groups were matched by all
mentioned parameters and have the similar initial conditions.

The ECHO-cardiographic indices are presented in the Table. 2,
and characterize the diastolic function of LV in the groups. The im-
plication is that state of the diastolic function of the LV has a signifi-
cant association with the progression of hypertension.

At the same time, both slowdown (<0.60 ms) and acceleration
(>0.91 ms) of the maximum early ventricular filling velocity (E)
were indicative for patients with progression of the disease (p<0.05),
and moderate value of the indicator (0.61-0.90 ms) was significantly
more frequent (2.4 times, p<0.001) in the group without progres-
sion of the disease. With regard to the indicator of the maximum
late ventricular filling velocity (A), its acceleration (>0.71 ms) was
significantly more common in the main group (p<0.001), and the
moderate value of the indicator (<0.71 ms) was diagnosed 2.5 times
more (p<0.001) in the group without progression. Furthermore, the
decline of LV relaxation (E/A<1.0) has a pathogenic significance,
because it was detected in the group with progression of the dis-
ease significantly more often (p<0.001). Besides, the pseudonormal
filling pattern (E/A>1.01) was diagnosed among patients without
progression of hypertension more frequently (p<0.001). In addi-
tion, a decrease in DT<200 ms, and slowing of the time of the LV
isovolumic relaxation (IVRT>201 ms), both revealed a pathogenic
significance (p<0, 001). IVRT was diagnosed in the main group 3.8
times more frequent (p<0.001) than in comparative group. Thus,
disturbance of diastolic function is a significant factor in the progres-
sion of hypertension in patients with diabetes type 2. This means
that the values of the E, A, IVRT have the direct correlation with
the progression of hypertension, and the E/A and DT indices have
negative correlation. Diseases such as hypertensive heart and
hypertrophic cardiomyopathy often lead to dilatation of the left
atrium with subsequent conduction disturbances, manifested by

Table 1. Initial anthropometric, demographic and biochemical parameters of the patients

Parameters The 1* group (n=49) The 2" group (n=86) P
Age (years) 56.5£3.3 55.244.1 0.06
Gender (male/female) 23/26 41/45 0.63
BMI (kg/m?) 31.7+2.9 32.1+4.2 0.56
Systolic blood pressure (mm Hg) 159.549.7 156.0+11.3 0.07
Diastolic blood pressure (mm Hg) 93.8+4.5 92.3+4.4 0.09
HbAcl (%) 8.4+2.7 8.1£2.9 0.56
Microalbuminuria (Initial level), (mg/1) 63.7+13.8 61.9+14.3 0.48
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Table 2. ECHO-cardiographic indices, which characterize diastolic function of LV Distribution
of patients in groups according to the values

The main group The comparative group
Parameters Range of the (with worsening) (without worsening) p
parameter
abs. % abs. %

E, ms <0,60 19 21,1 19 42,2 <0,05

0,61-0,90 51 59,3 12 24,5 <0,001

>0,91 13 19,6 18 333 <0,05

A, ms <0,70 43 50,0 10 20,4 <0,001

>0,71 23 50,0 39 79,6 <0,001

E/A <1,00 39 453 30 61,2 <0,001

>1,01 47 54,7 19 38,8 <0,001

DT, ms <200 22 25,7 23 46,9 <0,001

>201 64 74,3 26 53,1 <0,001

IVRT, ms <200 80 93,0 36 73,5 <0,001

>201 6 7,0 13 26,5 <0,001

Table 3. Significance of factors of intraventricular cardiac dyssynchrony in groups
The main group, The comparative group
Parameters Parameters’ range (with worsening) (without worsening) P
abs. % abs. %

LVRT, % <35,0 61 70,9 40 81,6 >0,05
>35,1 25 29,1 9 19,4 >0,05
APEI, ms <100 63 73,3 24 49,0 <0,001
101-140 19 22,1 8 16,3 >0,05
> 141 4 4,6 17 34,7 <0,001
R-R, ms <0,80 44 51,2 33 63,7 <0,05
>0,81 42 48,8 16 32,7 <0,05
To-SD ms <10,0 4 4,7 8 16,3 <0,05
10,1-25,0 80 80,0 - 79,4 >0,05
>25,1 2 2,3 7 14,3 <0,05
TS-SD ms <20,0 20 23,2 12 25,5 >0,05
20,1-35,0 36 41,9 20 40,4 >0,05
>35,1 30 34,9 17 34,1 >0,05
PPEI, ms <60 0 0 8 16,3 <0,001
61- 80 43 50 20 40,3 >0,05
81-110 34 39,5 21 43,9 >0,05
>111 9 10,5 0 0 <0,05
IVMD, ms <40 66 76,7 20 40,8 <0,001
41-90 20 23,7 10 20,4 >0,05
>91 0 0 19 39,8 <0,001

an elongated P-wave of more than 120 ms. Patients with these
disorders are at high risk of developing atrial tachyarrhythmia
(flutter and atrial fibrillation) [1]. As a rule, the ejection fraction
is kept or reduced slightly in such patients [15].

The left bundle branch block precedes systolic dysfunction
of the myocardium in 30% of cases, and the extended QRS
complex and elongated PR interval increase the left ventricu-
lar dysfunction and contributes to the progression of the heart
failure. Thereafter, echocardiographic observations conducted
by Grines et al. demonstrated changes in systolic and diastolic
LV function in the presence of a left bundle branch block, which
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causes dyssynchrony of contraction and relaxation [7].

Analysis of parameters that describe the manifestation of intra-
ventricular dyssynchrony (DS) of the heart (Table 3) showed that
majority of them may play role in the progression of the disease.

The following signs of ventricular dyssynchrony as: prolonged
aortic pre-ejection interval (APEI >141 ms; p < 0.001), intraven-
tricular mechanical delay (IVMD >91 ms; p < 0.001 ), the reduction
of the interval R-R < 0.80 ms (p < 0.05); reduction of pulmonary
artery pre-ejection interval (PPEI< 60 ms; p < 0,001); lengthening
of To-SD interval (standard deviation of time to LV systolic veloc-
ity, To-SD > 25.1 ms; p < 0.05) were diagnosed significantly more
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often in the main group (with worsening) than in the comparative
group. Thus, along with the violation of the systolic and diastolic
function of the LV, as well as the hypertrophy of the myocardium,
the phenomena of intraventricular dyssynchrony make a significant
contribution to the formation of the progression of hypertension in
patients with diabetes type 2.

Systolic dyssynchrony in patients with hypertension may in-
dicate the risk of additional complications. Consequently, more
intensive control of arterial blood pressure and exact treatment
at an earlier stage of the disease are required. Changes in the
cardiac cycle because of dyssynchrony conditions lead to an in-
crease in end-systolic and end-diastolic pressure in the chambers
of the heart, a decrease in the ejection fraction, and an increase
in pressure in the pulmonary artery, and these changes are reflec-
tion of the progression of systolic and diastolic dysfunction of
the myocardium in patients with CHF [13].

The DAVID and PACE studies allowed linking it with right
ventricular stimulation, leading to inter- and intra-ventricular
dyssynchrony, and eventually to the deterioration of systolic
function of the heart [3].

Discussing other factors that can predict the worsening of pa-
tients’ condition, it is worth to mention some studies. The study
Cordoso CRL et al. [6] shows that blood pressure can predict
the diabetic retinopathy development. In addition, the DM2T
duration, increased glycemic and lipid levels, and hypertension
are the main predictors of progression of retinopathy. Therewith,
this investigation included patients that had no obesity predomi-
nantly, and not all of them were hypertensive.

Another study by Podzolkov V. et al. [11] declares that such
factors as left ventricular hypertrophy and increased arterial
stiffness increase the risk of atrial fibrillation progression from
paroxysmal to permanent form. Pulse wave velocity might be
used as predictor of this progression. They investigated worsen-
ing only by assessment of atrial fibrillation, but not by progres-
sion of kidney dysfunction as we did.

Fibroblast growth factor-21, the symmetric to asymmetric di-
methylarginine ratio, P2-microglobulin, C16-acylcarnitine, and
kidney injury molecule-1 can be considered as predictors of kid-
ney dysfunction by study of Helen C. Looker et al. [9] As it was in
our study they found predictors for renal worsening, but in contrast
Looker HC examined diabetes subjects and not combined pathology
of hypertension, diabetes and obesity. Moreover, they studied only
biochemical markers, but we assessed HD.

Furthermore, another authors [5] found such parameter as
protein creatinine index (PCI) in the role of nephropathy pre-
dictor in hypertensive patients. They demonstrated significantly
strong link between PCI and severity and duration of hyperten-
sion compared with urinary protein and creatinine concentra-
tion. They also suggested that PCI monitoring can be used in the
routine checkup in hypertensive patients over Syears duration.
The type of subjects and the aim are close to our study, on the
other hand they described the predictive role of such parameter
as PCI, but we analyzed HD as predictor.

Generally, there are some attempts to find predictors of nega-
tive condition development in hypertensive or diabetic patients.
Therewith, majority of studies looked for biochemical markers,
but we tried to find influence of HD on the course of the disease.

The study had some limitations such as cross-sectional and
retrospective character. Besides, the group enrolled into the
study was not so large. With regard to the above mentioned, fur-
ther study with large amount of patients are needed for better
understanding the influence of heart dyssynchrony on patients
with combination of hypertension, obesity and diabetes

Conclusions Violation of diastolic function is a significant
factor of the hypertension progression in patients with diabetes
type 2. Furthermore, such indices as E, A, IVRT have the direct
correlation with the progression of hypertension, but the E/A
and DT indices have a negative correlation.
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The presence of LV dyssynchrony is a great predictor of the
worsening course in patients with hypertension associated with
T2DM and obesity. It might be due to the fact, that HD is as-
sociated with the LV hypertrophy, the size of the left atrium, the
remodeling of LV, the mass of LV, the thickness of the septum,
the thickness of the posterior wall, the end-diastolic volume of
the left ventricle.
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SUMMARY

INFLUENCE OF LEFT VENTRICULAR DIASTOLIC
DYSFUNCTION AND HEART DYSSYNCHRONY ON
THE COURSE OF ARTERIAL HYPERTENSION WITH
COMORBID PATHOLOGY

Kapustnik V., Kostuyk I., Shelest B., Brek V., Sukhonos N.

Kharkiv National Medical University, Ukraine

The aim of the study is determination of the role of left ven-
tricular dysfunction and heart dyssynchrony in the disease’s
course and prognosis in patients with arterial hypertension and
diabetes mellitus type 2 (DM2T) and obesity.

A retrospective analysis of clinical and special exam results was
carried out in different groups: 1st group (n = 49), is characterized
by worsening course (WC) of the disease, that was estimated 6
months after the beginning of the study; 2nd group (n = 86) without
worsening of disease’s course. The criterion of worsening course
in patients was exaggeration of target-organ damage. The diastolic
function of the myocardial infarction was assessed by recording the
Doppler transmitral diastolic flow. Heart dyssynchrony was deter-
mined in the M-mode and pulse-wave/continuous-wave Doppler
(PW/CW). The diastolic function of the LV has significant associa-
tion with the progression of hypertension. The results of the study
show that both slowdown and acceleration of the maximum early
ventricular filling velocity (E) were indicative for patients with pro-
gression of the disease, and moderate E values was significantly
more frequent in the group without progression of the disease.
The maximum late ventricular filling velocity parameter (A) (ac-
celeration) was significantly more common in the 1st group (p <
0.001), and the moderate value of A index (< 0.71 msec.) was di-
agnosed more often in the group without progression. Furthermore,
the decline of LV relaxation velocity (E/A < 1.0) was detected in
the group with disease’s progression significantly more often (p <
0.001) compared with the 2nd group, therefore we suppose that it
has a pathogenic significance. In addition, a decrease in diastolic
filling time <200 ms, as well as a slowing of the time of isovolumic
relaxation of the LV (IVRT > 201 ms) both revealed a pathogenic
significance (p < 0,001), which were diagnosed more often (p <
0.001) in the group with disease’s progression.

Violation of diastolic function is a significant factor of the hy-
pertension progression in patients with T2DM. The presence of
LV dyssynchrony that is associated with the LV hypertrophy is a
great predictor for the worsening course in hypertensive patients
with T2DM and obesity.

Keywords: hypertension, diabetes mellitus, heart dyssyn-
chrony, diastolic function.

PE3IOME

BJIUSIHUE JUACTOJIUYECKON JUCOYHKLUU JIE-
BOI'O KEJYJIOYKA U JUCCUHXPOHUU CEPILIA
HA TEYEHME APTEPHUAJIbHOW T'MIEPTEH3MU C
KOMOPBHIHOM NATOJOTUEN

Kanyctuuk B.A., Koctiok U.®., lllesect B.O., bp3k B.B.,
Cyxonoc H.K.

Xapvrosckuil  HayuoHanbHulll  MeOUYUHCKULL  YHUSepcumen,
Vrpauna

HeJ’IL HCCIICAOBAHUS - OIIPEACIUTD BJIUSIHUE Z[I/IS.CTOJII/I‘IGCKOﬁ
ﬂI/IC(byHKHI/II/I JIEBOI'O KEJIYI04YKa M JUCCUHXPOHHUU CE€p/illa Ha
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TCUCHUC apTepHaHbHOﬁ 'ANEPTCH3UU y IMMalMEHTOB C CaxapHbIM
JnabeToM 2 TUIA U OXKUPEHUEM.

[IpoBenen aHanu3 pe3yabTaToB KIMHUYECKUX U MHCTPYMEH-
TaJbHBIX METOAOB HCCieI0BaHUi B rpymnnax: I rpynmna (ocHOB-
Hasd: n=49), B KoTopoii cmycTs 6 MecsleB Iocie Hadajga Hc-
CJIC/IOBaHUSI YCTAHOBJICHO YXY/IILICHUE TEUCHHs TMIEPTCH3UH;
II rpymmna (cpaBHenus:: n=86) - 6e3 yxymuenusi. Kpurepuem
yXy}lLl_IeHl/lﬂ TCUYCHUS TUIIEPTCH3UHU SABHUIIOCH ITPOTPECCUPOBAHUEC
HOBPEK/ICHNST OpraHoB-MullieHeil. J{nactonnueckyro GpyHKIHIO
neBoro xenynouka (JIXK) onpenensuin mytem peructpanuu 101-
IUIEPOBCKOTO TPAaHCMUTPAJILHOIO JIHACTOIMYECKOrO IOTOKA.
CepaeuHasi AUCCHHXPOHUS OIpeselisuiack B M-peuMe U UM-
MyJILCHOM/HETIPeprIBHOM Jo1uiepoBckoM (PW/CW) pexume.

Pesynbrarsl nccnenoBaHus MOKa3ald, YTO Kak 3aMeJICHHUE,
TaK U YCKOpPEHHE MaKCHMaJbHOH CKOPOCTH PaHHEro HarojHe-
HUA JieBoro keiynouka (E) sBisrorcs mokasaTenbHBIMH UL
IALMEHTOB C IIPOrpecCUpOBaHUEM 3a00JI€BaHMs, @ YMEPEHHbIC
3HAUYEHMS 3TOTO I10KA3aTessl OTMEYAIOTCs 3HAUUTEIbHO Yalle B
rpynmne 6e3 IporpeccupoBaHusl 3a00JIeBaHUs. YBEJINUEHHE CKO-
POCTH TO3HEr0 HAIOJHEHMS JIEBOTO JKelynouka (A) mpHucyT-
CTBOBAJIO Hallle y Mporpeccupyomux nanuenTos (p<0,001), a
yMepeHHoe 3HaueHue 3Toro napamerpa (<0,71 mcek) - B rpymnie
0e3 mporpeccupoBanus. CHIKEHHE CKOPOCTH pacciiabieHus
(E/A < 1,0) umeeT maroreHHOE 3Ha4Y€HHE, TAK KaK OOHApYKH-
BAa€TCs B IPYMIIE C HPOrPecCHpPOBAHUEM 3a00JICBaHMs 3HAUM-
teabHo vame (p<0,001), uem B rpyIme cpaBHEHHs. YMEHbILIE-
HHUE BPEMEHHU JIMACTOIMYECKOro HanoinHeHus < 200 Mc BBISIBUIIO
naroreHHyto 3Hauyumocth (p<0,001), u 3amemyieHHue BpeMEHU
nzoBomomuueckor penakcaruu JOK (IVRT>201 mc), uto B 3,8
pasa yamie (p<0,001) quarHoCTUPOBaHO B IPYIIIIE C MPOrPECCU-
poBaHuEeM 3a00JIeBaHusI.

Hapyienune nquactoinndeckoil GyHKIMY SIBISETCS 3HAYUMbBIM
(haKkTOpOM MPOrPECCUPOBAHMUS TCUCHHS THIICPTOHUH, a HATNYNE
JquccuHxpoHun JOK - 3HAUMMBIM IPEIUKTOPOM YXYALICHUS CO-
CTOSAHUA OpFaHOB—MHHjeHCﬁ Yy HauueHTOB C FHHepTOHquCKOﬁ
0O0JIE3HBIO C CaxapHbIM AnabeTOM 2 THIA U OXKUPEHHUEM.
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GENDER SPECIFIC DIFFERENCES IN REPORTING DEPRESSIVE SYMPTOMS
AMONG PATIENTS HOSPITALIZED WITH ACUTE CORONARY SYNDROME

Tatishvili S., Sinitsa M., Jorbenadze R., Kavtaradze G., Gordeladze D.

Thilisi State Medical University, Department of Internal Medicine Ne3;
Acad. G. Chapidze Emergency Cardiology Center, Thilisi Georgia

Recent evidence suggests that depression predicts the worst
health-related quality of life (HRQol) independently of the se-
verity of coronary heart disease [3]. In patients with acute coro-
nary syndrome (either myocardial infarction, or unstable angina)
low level of depressive symptoms are associated with coronary
event recurrence and morbidity [1,2,5]. In other words, patients
with anxiety or depressive symptoms are more compromised in-
dependently of their clinical characteristics and risk factors 31].
Studies recommend early detection and treatment of depressive
symptoms in patients with acute coronary syndrome [2].

Some trials suggest that female gender and the presence of
depression are associated with the negative prognosis in patients
with cardio-vascular disease (CVD) [9]. Large epidemiological
trials revealed a disparity between men and women in their re-
ports of different somatic depressive symptoms [6]. However, in
patients with acute coronary syndrome gender specific charac-
teristics in reporting depressive symptoms still remain unclear.

The aim of our study was to identify gender differences in report-
ing depressive symptoms in patients with acute coronary events.

Material and methods. Depression screaning was performed
in Emergency Cardiology Center (Tbilisi, Georgia) in patients
with acute coronary events (non-ST elevation myocardial in-
farction or unstable angina). The total number of participants
was 84. Patients’ data were collected from hospital records. All
subjects signed an informed consent at the admission to the hos-
pital. Depression screening was approved by the ethical commit-
tee of the Thilisi State Medical University.

Depression was assessed by the Beck Depression Inventory
(BDI). Response was qualified as positive, if patient answered
1 or higher number to questions. Accordingly, a response was
considered as negative, if patient replied response was 0.

Coronarography was performed in all patients. Coronary ob-
struction was defined as 50% and more stenosis in the left main

80

coronary artery or 70% and more stenosis in major coronary ar-
teries [4].

History of arterial hypertension was categorized into two
groups, negative/positive.

Body mass index (BMI) was calculated and then categorized
into BMI <25 and >25 respectively.

Tobacco consumption: All participants were classified as non-
smokers and current smokers.

Ejection fraction was assessed by echocardiography. The vari-
able for Left Ventricle Ejection Fraction (LVEF) was grouped
into two categories, ejection fraction <40% and > 40%.

Descriptive statistical tests were used for the calculation of
frequencies, means and standard deviations. Chi-square test was
applied for categorical variables in order to establish difference
between groups. The Independent t-test was used to compare
means for numerical variables «age» and “depression score”.
The p value was set at 0.05. All statistical tests were performed
using SPSS 16.

Results and their discussion. Out of 84 patients, 78.6 % were
men and 21.4% were women, with mean age of 59.2 (SD=10.2)
years for both genders. Classic CVD risk factors were revealed
in the majority of cases, particularly, 90.5% of participants
were hypertensive, 72% obese and 25% diabetic. Obstructive
coronary artery disease (CAD) was found in 87% of cases. 75%
of participants were diagnosed of unstable angina and the re-
maining 25% of non-STEMI. The mean hospital length of stay
(HLS) was 3.2 (SD=2.2) days. Ejection fraction <40% was seen
in 11.9% of patients. Table 1 summarizes general characteristics
of patients.

Women had a higher level of depressive symptoms (BDI score
= 17). By contrast, men had a higher percentage of classic risk
factors (tobacco consumption, diabetes). Revascularization was
performed in 63.6% of men and in 36.4% of women (Table 2).
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Table 1. General characteristics of participants (n=84)

Gender %
Men 78.6
Women 21.4

Age (years), Mean (SD) 59.2 (10.2)
Body mass index %
>25 72.6
<25 21.4
Smoking status%

Smokers 38.1
Non-smokers 61.9

History of arterial hypertension %

Yes 90.5
No 83
Depression score, mean (SD) 13.3(7.8)
Hospital duration in days, mean (SD) 3222
Coronary artery disease %
Unstable angina 75.0
Non-STEMI 25.0
Diabetes %
Yes 25.0
No 73.8
Obstructive CAD %
Yes 86.9
No 13.1
Ejection fraction %
<40 11.9
>40 75.0
Table 2. Characteristics of the study participants (n=84) by gender
Characteristics Men Women p value
Age, mean (SD) 57.7(9.7) 64.6 (10.2) 0.012
Depression Score, mean (SD) 12.1 (7.3) 17.5 (8.2) 0.008
Obstructive CAD%
Yes 92.4 66.7
No 7.6 333 0.004
Ejection fraction %
<40% 10.5 25.0
>40% 89.5 75.0 0.137
Revascularization%
Yes 63.6 36.4
No 222 77.8 0.259
CAD%
Unstable angina 72.7 83.3 0357
Non-STEMI 27.3 16.7 ’
History of arterial hypertension%
Yes 90.8 94.4
No 9.2 5.6 0.620
Diabetes%
Yes 30.3 5.9
No 69.7 94.1 0-039
BMI, %
>25 79.0 70.6
<25 21.0 29.4 0462
Tobacco consumption%
Yes 47.0 5.6
No 53.0 94.4 0.001
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Having analyzed each BDI item, we found that com- (pessimism, indecisiveness) and somatic (sleep distur-
pared to men, women had a higher number of depressive bance, worry for one’s health, loss of interest in sex) fac-
symptoms. Gender difference included cognitive-affective tors (Table 3).

Table 3. Distribution of depressive symptoms in men and women
N 84 All Men Women p value
Question 1. Sadness %
Yes 59.5 56.1 72.2
No 40.5 439 27.8 0.216
Question 2. Pessimism %
Yes 29.8 21.2 61.1 0.001
No 70.2 78.8 389
Question 3. Past failure %
Yes 56.0 53.0 66.7
No 44.0 47.0 333 0.594
Question 4. Loss of pleasure %
Yes 67.9 65.2 77.8
No 32.1 34.8 22.2 0.309
Question 5. Guilty feelings %
Yes 26.4 24.2 333
No 73.8 75.8 66.7 0.305
Question 6. Punish feelings
Yes 34.5 34.8 333
No 65.5 65.2 66.7 0.905
Question 7. Self dislike
Yes 11.9 10.6 16.7
No 88.1 89.4 83.3 0.482
Question 8. Self criticalness
Yes 51.2 51.5 50.0
No 48.8 48.5 50.0 0.909
Question 9. Suicidal whish
Yes 7.1 7.6 5.6
No 92.9 92.4 94.4 0.768
Question 10. Crying
Yes 17.9 15.2 27.8
No 82.1 84.8 72.2 0215
Question 11. Agitation
Yes 50.0 45.5 66.7 0111
No 50.0 54.5 333 ’
Question 12. Loss of interest
Yes 44.0 40.9 55.6
No 56.0 59.1 44.4 0.267
Question 13. Indecisiveness
Yes 524 439 83.3
No 47.6 56.1 16.7 0.003
Question 14. Worthless
Yes 32.1 28.8 44.4
No 67.9 71.2 55.6 0.207
Question 15. Loss of energy
Yes 72.6 72.7 72.2
No 27.4 27.3 27.8 0.966
Question 16. Sleep disturbance
Yes 77.4 72.7 94.4
No 22.6 27.3 5.6 0-050
Question 17. Fatigue
Yes 88.1 87.9 88.9
No 11.9 12.1 11.1 0.907
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Question 18. Appetite disturbance

Yes 47.6 48.5 44.4

No 52.4 51.5 55.6 0.761
Question 19. Weight loss

Yes 41.7 40.9 44.4

No 583 59.1 55.6 0.787
Question 20. Worry for one’s health

Yes 54.8 47.0 83.3

No 452 53.0 16.7 0.006
Question 21. Loss interest in Sex

Yes 58.3 48.5 94.4

No 41.7 51.5 5.6 0.000

Study results supports our hypothesis that women report
greater number of depressive symptoms despite higher preva-
lence of coronary risk factors (diabetes, smoking) and ob-
structive CAD among men. In other words, disease severity
and lifestyle risk factors were not be associated with depres-
sive symptoms. This indicates that there are some coping
mechanisms in men, which have protective effect against
depression.

Having analyzed responses to each BDI question, we found
that the difference between men and women included two
cognitive-affective (pessimism and indecisiveness) and three
somatic (sleep disturbance, worry for one’s health and loss of
interest in sex) factors. It must be mentioned, that the sleep
disturbance can be present in patients with acute coronary
syndrome as well. Moreover, the association between sleep
disturbance and coronary events were shown in some trials
[8]. Therefore, further research is needed to identify gender
specific factors (cognitive or somatic) that mediate causal
relationship between acute coronary events and depression.

Anyway, since a negative impact of depression after acute
coronary syndrome (ACS) was documented in a number of
trials, AHA scientific statement gave a recommendation to
elevate depression to the status of a risk factor for adverse
medical outcome in patients with ACS [5].

Limitations. Some evidence suggests, that women hospi-
talized for acute coronary syndrome report a different num-
ber of depressive symptoms based on age [7]. However, our
sample size was too small to stratify participants by age
groups in order to assess age-related prevalence of depres-
sive symptoms.

In conclusion, our main message is that women hospital-
ized with acute coronary syndrome report greater number of
depressive symptoms compared with men. Early detection of
depressive symptoms will help healthcare providers reduce
risks and improve outcomes associated with ACS.
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SUMMARY

GENDER SPECIFIC DIFFERENCES IN REPORTING
DEPRESSIVE SYMPTOMS AMONG PATIENTS HOSPI-
TALIZED WITH ACUTE CORONARY SYNDROME

Tatishvili S., Sinitsa M., Jorbenadze R., Kavtaradze G.,
Gordeladze D.

Tbilisi State Medical University, Department of Internal Medi-
cine Ne3, Acad. G. Chapidze Emergency Cardiology Center,
Tbilisi Georgia

In patients with acute coronary syndrome (ACS) low level of
depressive symptoms is associated with coronary event recurrence
and morbidity. Large epidemiological trials revealed that there is
a disparity between males and females in their reports of different
somatic depressive symptoms. The aim of our study was to identify
gender differences in reporting depressive symptoms in patients
with acute coronary events. Depreesion screening using BDI ques-
tionnaire was performed in patients with ACS in Emergency Cardi-
ology center, Thilisi, Georgia. The total number of participants was
84. Patients’ data were collected from hospital records. Descriptive
statistical tests were used for the calculation of frequencies, means
and standard deviations. Chi-square test was applied for categorical
variables in order to establish difference between groups. The Inde-
pendent t-test was used to compare means for numerical variables.
The mean age for both genders was 59.2 (10.2) years. Classic coro-
nary risk factors were more prevalent in men than in women. How-
ever, women, compared to men have a greater number of cognitive
as well as somatic depressive symptoms. Women hospitalized with
an acute coronary syndrome reported greater number of depressive
symptoms compared to men. Early detection of depressive symp-
toms will help healthcare providers reduce risks and improve out-
come of ACS.

Keywords: cardio-vascular disease, Beck depression inven-
tory, ejection fraction left ventricle.

PE3IOME

PA3JINY A )KAJTOB HA JEITPECCUBHBIE CUMIITO-
MbI CPEJAU BOJIBHBIX, TOCITUTAJIN3UPOBAHHBIX
C OCTPBIM KOPOHAPHBIM CUHAPOMOM, B 3ABU-
CHUMOCTH OT IOJIA

TarumBuiam C.M., Cununa M.B., I'xopéenanse P.A., Kap-
tapanse I.B., I'opaenanze JI.I.

Tounucckuii 20cyoapcmeeHuvlll MeOUYUHCKUL  yHusepcumen,
Oenapmamenm @HypenHeu meouyunvl Ne3; Llenmp neomnodic-
Houl kapouonoeuu um. I Yanuosze, Tounucu, I pysus

CremneHb JENpeccHy CPeIH MaIMeHTOB C OCTPBHIM KOPOHAPHBIM
CHHJIPOMOM 3aBHCHT OT yBEJIMUEHHIS YHCIIA TOCIETYIONX KOpPOHap-
HBIX COOBITHI. VccrenoBaHus MOKa3amy, YTO CHMITTOMBI JIETpec-
cr (COMAaTM4YeCKNe W KOTHUTHBHBIC) PA3IMYAIOTCS B 3aBFCUMOCTH
or mnona. Llenbro uccnenoBaHust IBUIOCH OTIPE/IENICHHEe PA3INIUi B
CHMITTOMAX JIETIPECCHH y MYyKUMHAM W XKEHIINH, OOJBHBIX OCTPBIM
KOpOHApHBIM crHpoMoM. CKpHHHHT AeTpeccuu rposezieH B Lientpe
HEeoT10kHOM Kapronoruu um. I Yarmnze. Kpureprsmuy BKITTOUeHUst
B FICCIIE/IOBAHNE SIBISUINCH HATMYHE HeCTAOMITHHOM CTEHOKAPINN HIIH
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nHpapkra muokapza 6e3 anesatmn ST cermenta. Mccnenosano 84
OounbHbIX. [l pacueTa yacToT, CpeHUX 3HAYCHHUH M CTaHJAPTHBIX
OTKJ'IOHeHI/Iﬁ HCII0JIb30BaHbI METOAbI JleCKpPIHTHBHOﬁ CTaTUCTUKH,
TECT > MCIIOJIB30BAJIH JUISI CDABHCHHS KATCTOPH3UPOBAHHBIX TIepe-
MCHHBIX, @ KOJIMYCCTBCHHbIX INEPEMCHHBIX - t TECT HE3aBUCHUMBIX
rpynn. J{aHHbIe KIMHAYECKHX U Ja0OpaTOpHBIX Pe3yJbTaToB 3a-
MMCTBOBaHbI U3 UCTOpUI Oose3Hu nanmeHToB. CpeiHuii Bo3pact
HaLUEeHToB cocTaBmil 59.2+10.2 jeT. Y naiueHToB My»KCKOro osia
(haKTOpBl pHICKA HIIEMHYCCKON OOJIC3HH Cepila BCTPEUAIHCH
qauie, 4€M y XKCHIIWH, TOrZla Kak BbICOKHﬁ ypOBeHb KOI'HUTHBHBIX
1 COMAaTU4YCCKUX CUMIITOMOB JCIIPECCHUU BbIABJICHDI y JKCHIIMH. V
JKCHILMH C OCTPBIM KOPOHAPHBIM CUHAPOMOM I10Ka3aTeJib YaCTOThI
CHMIITOMOB JICTIPECCHH OB BBILIE, YeM Y MyX4uH. [y yiydrire-
HHSI TIPOTHO3a MTOCIIEACTBHI OCTPOro KOPOHAPHOTO CHHJIPOMA 3HA-
YUTEIIbHYIO POJIb UIPAeT CBOSBPEMEHHOE BBISBICHUE JICTIPECCUH
U €€ JIeueHue.
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FACTORS AFFECTING THE FATAL OUTCOME IN HIV-INFECTED PATIENTS
WITH ENCEPHALITIS

Hvozdetska M., Kozko V., Yurko K., Gavrylov A., Solomennyk A.

Kharkiv National Medical University, Ukraine

According to World Health Organization statistics, there are
more than 36,7 million people living with human immunode-
ficiency virus (HIV) nowadays. However, their actual quantity
significantly exceeds the statistical data. Approximately 60%
of people with HIV know their status and other 40% (over 14
million people) still need to access HIV testing services. High
mortality rates among HIV-infected people and the rate of HIV-
infection have a high demographic, social and economic signifi-
cance for the whole world.

Based on data of the Public Health Center of the Health Min-
istry of Ukraine 14667 new cases of HIV were registered in
2017. According to UNAIDS experts, in Ukraine lives up to 240
thousand HIV-infected people and only 86,000 of them receive
antiretroviral therapy (ART). Our country remains the leader in
Europe in terms of the spread of HIV-infection [1].

Despite of highly active ART up to 40-70% of HIV-infected
people have clinically different neurological manifestations,
but according to autopsy data, this figure reaches 80-90% [2-
4]. Neurologic complications of HIV can be primary, caused
by HIV itself and secondary due to opportunistic infections
(OIs) [5]. Studies presented that OlIs are the most common
causes of neurologic disorders in HIV/AIDS patients in de-
veloping countries and its remain a major cause of morbidity
and mortality in HIV-positive (+) individuals [5-7]. Addi-
tionally, more than 20 percent of patients with HIV infection
remain undiagnosed, and may initially present with AIDS-
defining illnesses [8].

With progressive decline of immune function, the central ner-
vous system (CNS) becomes susceptible to Ols and malignancy.
The most common CNS Ols in late stage of HIV-infection are
cerebral toxoplasmosis, herpes viral encephalitis, cryptococcal
meningitis, primary central nervous system lymphoma, pro-
gressive multifocal leukoencephalopathy and neurotuberculosis
[9,10]. Diagnosis of neurologic complications in HIV(+) pa-
tients has difficulties. Clinical manifestations may be atypical,
mixed infections frequently coexist, and a number of differential
diagnoses may need to be considered [9].

Unknown HIV-positive status, antiretroviral drug resistance,
poor drug compliance, drug or alcohol abuse, hepatitis C, co-
morbidities such as stroke associated with metabolic syndrome
are important contributory factors to the neurologic manifesta-
tions of HIV infection [5,11]. Analyzing the existing literature,
we found similar studies only in HIV-infected individuals with
cryptococcal meningitis, authors showed some factors that may
contribute to death: high cerebrospinal fluid (CSF) cryptococcal
antigen titer, low Glasgow coma scale (GCS) score, evidence of
papilledema, CSF cell count >100cell/ml before treatment (con-
trary to other study showed low CSF cell count as a risk factor
of death), low body weight, focal neurologic deficits, high CSF
opening pressure, defaulting ART and vomiting, older age [12-
18]. Another study in HIV-individuals with CNS complications
in Ethiopia showed seizers and sensorium disturbance as factors
associated with poor outcome [19]. About factors affecting mor-
tality in case of other Ols of CNS information are extremely few,
that makes direction of our study relevant.

© GMN

The present study is aimed to assess factors affecting the fatal
outcome in HIV(+) patients with encephalitis due to Ols.

Material and methods. 53 HIV-infected patients with en-
cephalitis cause by OIs were enrolled to our study. Retrospec-
tively they were divided in 2 groups: first one is HIV(+) pa-
tients with encephalitis who died (n=22) and second — HIV(+)
patients with encephalitis who survived (n=31). All patients
gave written consent to voluntary participation in the study.
The inclusion of patients in the study conducted with the se-
lection criteria. Inclusion criteria were: age of patients from
18 up to 61 years; HIV-infection with fourth clinical stage,
presence of neurologic disorders with laboratory confirmed
encephalitis due to OIs. Exclusion criteria were: prisoners,
absence of voluntary consent of the patients to participate in
the study, pregnancy and other neurologic disorders such as:
acute disorders of cerebral circulation, brain tumors, multiple
sclerosis etc. Other severe conditions that may affect on clini-
cal course of the disease: coagulopathies, diabetes, cancer,
generalized sarcoma Kaposi, disseminated tuberculosis etc.

Data that we used in our study was extracted from medical
case records and it included: age, sex, anamnesis of the disease
and life, clinical manifestation at the moment of admission to
the hospital, co-morbidities and laboratory results (clinical and
biochemical CSF and blood results; levels of CD4, CD3 cells
and viral load of HIV).

The diagnosis of HIV-infection in all of the examined pa-
tients was established according to the clinical classification of
HIV-infection stages in adults and adolescents (WHO, 2006, re-
vised in 2010) after research into the presence of specific HIV
antibodies by ELISA methods and further confirmation of their
specificity by western blot. The level of viral load of HIV-1 RNA
in the blood was determined by quantitative polymerase chain
reaction (PCR). The levels of CD4 +, CD3 + were determined
by flow cytometry.

Clinical and biochemical studies of CSF were performed to
confirm the diagnosis of encephalitis as well as a brain MRIs.
The etiological agent of encephalitis was detected with CSF
culture studies for fungi and bacteria; PCR for cytomegalovi-
rus (CMV), varicella-zoster virus (VZV), herpes simplex virus
1 and 2 (HSV), Epstein-Barr virus (EBV), herpes human virus 6
(HHV6) were done for all patients. The study was approved by
the Bioethics committee of Kharkiv National Medical Univer-
sity, Ukraine Ne 8 from 05.10.2016.

The Fisher’s angular transformation was used to compare the
categorical variables. P-values less than 0,05 were considered
statistically significant. Microsoft Excel and «BioStat» pro-
grams were used for calculating.

Results and their discussion. All 53 HIV(+) patients who
were included in study were admitted to Kharkiv Regional
Infectious Hospital, Ukraine, with the symptoms of nervous
system involvement. All patients had fourth clinical stage of
HIV-infection. Data from Table 1 show that there is no sig-
nificant difference between comparison groups relative to age
or sex.
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Table 1. Distribution of patients in groups according to their sex and age

Variables Non-survivors (n=22) Survivors (n=31) P value
Sex Male 11 50% 16 51,6% >0,05
Female 11 50% 15 48,4% >0,05
Age <35 8 36,4% 13 41,9% >0,05
36-45 10 45,4% 15 48,4% >0,05
>46 4 18,2% 3 9,7% >0,05

Table 2. Distribution of patients in groups according to clinical features

Variables Tf,’/tal N““;“:rzvziv"“ S“;gvl"“ P, value
Headache 50,9% 9 40,9% 18 58,1% >0,05
Vomiting 13,2% 4 18,2% 3 9,7% >0,05
Dizziness 20,8% 4 18,2% 7 22,6% >0,05

Double vision 5,7% 3 13,6% 0 0 <0,05*
General moderate 62,3% 6 27,3% 27 87,1% <0,001
condition severe 37,7% 16 72,7% 4 12,9% <0,001
<37 60,4% 12 54,5% 20 64,5% <0,05*

Temperature, °C 37,1-37,9 18,9% 3 13,6% 7 22,6% <0,05%*
>38,1 20,7% 7 31,9% 4 12,9% <0,05*
GCS <14 39,6% 14 63,6% 7 22,6% <0,01
Neck stiffness no 47,1% 5 22,7% 20 64,5% <0,001
score >3 22,6% 10 45,5% 2 6,5% <0,001
Kerning’s sign 49,5% 15 68,2% 11 35,5% <0,05
Encephalopathy 77,3% 18 81,8% 23 74,2% >0,05
Cognitive disorders 52,8% 12 54,5% 16 51,6% >0,05
Emotional disorders 62,2% 15 68,2% 18 58,1% >0,05
Convergence reduction 58,5% 7 31,8% 24 77,4% <0,01
Photoreaction reduction 13,2% 4 18,2% 3 9,7% > 0,05
Nystagmus 30,1% 9 40,9% 7 22,6% >0,05
Anisocoria 13,2% 6 27,3% 1 3,2% <0,01
Ptosis 28,3% 11 50% 4 12,9% <0,01
Exophtalmos 7,54% 3 13,6% 1 3.2% > 0,05
Ataxia 77,4% 17 77,3% 24 77,4% >0,05
Muscle weakness 52,8% 14 63,6% 14 45,2% >0,05
Sphincters disturbances 45.2% 13 59,1% 11 35,5% <0,05*
Sensory impairment 28,3% 6 27,3% 9 29,0% >0,05
Hemi-paresis 20,7% 7 31,8% 4 12,9% <0,05*
Para-paresis 15,9% 2 9,1% 6 19,4% >0,05
Pathological foot sings 15,1% 6 27,3% 2 6,4% <0,05
Facial nerve palsy 28,3% 12 54,5% 13 41,9% >0,05
Aphasia 13,2% 6 27,3% 1 3,2% <0,01
Dysarthria 15,1% 4 18,2% 6 19,4% >0,05
Dysphagia 15,1% 7 31,8% 1 3.2% <0,01
Strabismus 18,9% 6 27,3% 4 12,9% >0,05

Eyeball movement abnormalities 16,9% 6 27,3% 3 9,7% <0,05*
Visual reduction 20,7% 2 9,1% 9 29,0% <0,05
Asymmetry tendon reflexes 28,3% 2 9,1% 13 41,9% <0,001
Seizures 1,9% 1 4,5% 0 0 >0,05
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Psychomotor agitation 22,6% 31,8% 5 16,1% >0,05
Hearing loss 5,7% 9,1% 1 3,2% >0,05
Pneumonia 39,6% 14 63,6% 7 22,6% <0,001
Chronic myocardiopathy 43,4% 15 68,2% 8 25.8% <0,001
Oral candidiasis 88,7% 21 95,5% 26 83.,9% >0,05
HIV-nephropathy 16,7% 6 27,3% 3 9,7% <0,05*
Liver dysfunction 26,4% 10 45,4% 4 12,9% <0,001
Chronic pyelonephritis 28,3% 31,8% 8 25,8% >0,05
Hepatitis C 35,9% 27,3% 13 41,9% >0,05
Anemia 67,9% 14 63,6% 22 71% >0,05
Chronic pancreatitis 28,3% 9 40,9% 6 19,4% <0,05*
* - One-sided test used to indicate statistical significance
Table 3. Distribution of patients in groups according to laboratory findings
Variables grades 1 group (n=22) 2 group (n=31) P, value
n % n %
Total protein, g/L <0,50 9 40,1 14 452 >0,05
>0,51 13 59,9 17 54,8 >0,05
Cells count/L <20 16 72,7 22 71 >0,05
>21 6 27,3 9 29 >0,05
Limfocytes, % <75 11 50 15 48,4 >0,05
>76 11 50 16 51,6 >0,05
Glucose, mmol/L <25 9 40,9 8 25,8 >0,05
>2,6 13 59,1 23 74,2 >0,05
Chlorides, mmol/L <110 8 36,3 21 67,7 <0,05
>111 14 63,7 10 323 <0,05
CD3, cell/ml <600 14 93,3 11 52,4 <0,001
>601 1 6,7 10 47,6 <0,001
CD4, cell/ml <50 11 73,3 10 47,6 <0,05
51-100 3 20,0 4 19,0 >0,05
>101 1 6,7 333 <0,05
Viral load, RNA copies/ml <28000 2 13,3 12 37,1 <0,001
>28001 13 86,7 9 42,9 <0,001

Etiologic structure of encephalitis in mostly cases charac-
terized by mixed pathogens such as: EBV (17%), C. neofor-
mans (11,3%), EBV/T.gondii (11,3%), T.gondii (9,43%), CMV
(3,77%), CMV/EBV (1,9%), HSV (1,9%), Candida spp. (1,9%),
C. neoformans/EBV (1,9%), C. neoformans/HHV6 (1,9%), C.
neoformans/St. epidermidis (1,9%), C. neoformans/T.gondii/M.
tuberculosis (1,9%), EBV/T.gondii/NZV (1,9%), C. neofor-
mans/St. pneumonia (1,9%), EBV/St. pneumonia (1,9%), St.
aureus/M. tuberculosis (1,9%), HSV/T.gondii (1,9%), St. epi-
dermidis (1,9%), St. aureus (1,9%). Only 12 HIV(+) patients
from 53 had received ART prior to the admission, other 42 were
ART naive. The presence of ART was found in 32,3% of the
HIV(+) patients in group of survivors, and in the alternative
group it was registered in 9,1% of patients (p<0,05) [17].

Anamnesis data shows that acute onset of central nervous
system deficiency occurred in the majority of HIV-infected pa-
tients with fatal outcome (68,2%) in comparison with survivors
(41,9%; p<0,05), instead gradual onset of the disease was pre-
dominant for survivors and registered in 58,1% of HIV-infected
© GMN

patients (p<0,05). Also duration of neurologic symptoms turned
out to be significant. Manifestations of neurologic symptoms <1
month were registered in a significantly greater proportion of
survivors (48,4%) than in patients of comparison group (27,2%,
p<0,05), and more prolonged manifestations of neurologic
symptoms appeared as a risk factor (p<0,05) for non-survivors.

Analysis of clinical manifestation of CNS infections in HIV(+)
patients has shown that among complaints of the patients double
vision determinate is a risk factor for fatal outcome. This complaint
was found in 13,6% of non-survivors and didn’t registered (p<0,05)
in the comparison group. Talking about other complaints there are
no significant differences between the comparison groups (p>0,05),
only a tendency was found in the majority of HIV(+) patients with
fatal outcome than in the comparison group: vomiting (in 1,9 times;
p>0,05), limb weakness (in 1,3 times; p>0,05) and hearing loss (in
2,8 times; p>0,05).

In the group of non-survivors significantly more frequently
than in the comparison group were diagnosed: the severe condi-
tion of the patient (p<0,001); positive neck stiffness (p<0,001);
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GCS score less than 14 points (p<0,01); aphasia (; p<0,01); dys-
phagia (p<0,01); anisocoria (p<0,01); ptosis (p<0,01); febrile
body temperature (p<0,05); positive Kerning’s sign (p<0,05);
sphincters disturbances (p<0,05); pathologic foot signs (p<0,05);
eyeballs movement abnormalities (p<0,05). Vision reduction
(p<0,05) and asymmetry of limb tendon reflexes (p<0,001) in
survivors were registered more often than in non-survivors. In a
particular part (p<0,05) neurologic symptoms are found in pa-
tients with fatal outcome of the disease. These data indicate the
benefit of the synergistic effect of the combination of neurologic
symptoms that didn’t reveal any significant difference between
the comparison groups (Table 2) [12,13,15,19].

It is known, that the fourth clinical stage of HIV infec-
tion is characterized by a numerous of co-morbidities and Ols
[20]. Some types of co-morbidities have appeared with differ-
ent frequency in comparison groups. Thus, in non-survivors in
comparison with survivors, significantly more frequently were
recorded: pneumonia (in 2,8 times; p<0,001), chronic myocardi-
opathy (in 2,6 times; p<0,001), HIV-nephropathy (in 2,8 times;
p<0,05); liver dysfunction (in 3,3 times; p<0,001), chronic pan-
creatitis (in 2,1 times; p<0,05) (Table 2).

Analysis of the total number of co-morbidities for one HIV(+)
patient showed that a small (1-2) number of the diseases ap-
peared relatively specific for survivors, since it was determined
in 35,5% of this patients and only in 4,5% (p<0,001) of non-
survivors. Indicator >5 co-morbidities was recorded in 68,1% of
non-survivors compared to 25,8% (p<0,001) of survivors. Such
level of co-morbidity was associated with unfavorable outcome.

CSF results showed reduction chlorides <110 mmol/L was a rela-
tively specific feature for survivors, because it was determined in
67,7% of these patients and in 1,9 times less (p<0,05) in the com-
parison group. Contrariwise, the level of chlorides >111 mmol/L
in 2 times more frequently (p<0,05) was diagnosed in a group of
non-survivors. Other CSF variables didn’t show any significant dif-
ferences between comparison groups (Table 3).

Another factor associated with death was the level of CD3 <600
cell/ml. It was determined in 93,3% of non-survivors and in 1,8
times less frequently in the comparison group. Higher level of CD3
(>601 cell/ml) was found in 47,6% of survivors and in 7,1 times
less frequently (p<0,001) in the comparison group. CD4 level <50
cell/ml was also relatively specific for non-survivors (p<0,05). This
indicator in range of 51-100 cell/ml was non-specific since it was
found in the same number of patients in both groups (p>0,05). The
level of CD4>101 cell/ml was recorded in 5 times more frequently
(p<0,05) among survivors. Also the viral load of HIV >28001 RNA
copies/ml acts as a risk factor for death (p<0,001). Thus, develop-
ment of encephalitis among HIV(+) patients in the background of
significant depression of cellular immunity is an important risk fac-
tor for fatal outcome [1,21-23].

In conclusion the factors affecting the fatal outcome in HIV(+)
patients with CNS infections are: the severity of the patient con-
dition during admission, acute onset of the diseases, severity of
neurologic symptoms, its duration before treatment, the degree
of co-morbidity, the degree of the cellular immunity depression,
viral load level of HIV in blood and absence of previous ART.
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SUMMARY

FACTORS AFFECTING THE FATAL OUTCOME IN HIV-INFECTED PATIENTS WITH ENCEPHALITIS

Hvozdetska M., Kozko V., Yurko K., Gavrylov A., Solomennyk A.

Kharkiv National Medical University, Ukraine

Despite the successful use of ART up to 40-70% of HIV(+)
individuals have neurologic complications caused both by the
HIV itself and by the reactivation of Ols on the background of
severe immunodeficiency. Nowadays, there are no universally
recognized criteria that allow predicting the outcome of en-
cephalitis caused by Ols in this category of patients. The aim of
our study was to assess factors affecting the fatal outcome in
HIV(+) patients with CNS involvement. Retrospectively we
selected 53 HIV(+) patients with confirmed encephalitis due
to OIs. Depending on the outcome of the disease, patients
were divided into groups: non-survivors (n=22) and survivors

(n=31), after compared their clinical manifestation, history of
the disease and life, CSF results in the first days of admission.
It has been established that the factors affecting the fatal out-
come in HIV(+) patients with encephalitis are: the severity
of the patient’s condition upon admission, acuteness of the
onset of the disease, the severity of neurologic symptoms, the
degree of co-morbidity, the level of immunosuppression and
viral load, absence of ART.

Keywords: HIV-infection, encephalitis, opportunistic infec-
tions, risk factors, CSF.

PE3IOME

®AKTOPBI, BJIUSIOUIUE HA JIETAJTbHBIA UCXO/T
Y BUY-UHO®OUIIUPOBAHHBbIX BOJIbHBIX C DQHIUEPAJTUTAMU

I'Boznenkas M.I., Kosbko B.H., IOpko E.B., I'aBpuiios A.B., Cosiomennuk A.O.

XapbKoscKuil HAYUOHATLHBII MEOUYUHCKUL YHUgepcumem, Yxkpauna

Hecmorps Ha ycnemnoe ucnons3oBanue APT no 40-70%
BUY(+) nui UMEIOT HEBPOJIOTHYECKHE OCIOXKHEHHSI, BBI3BAH-
Hele kak BMY, Tak u peakruBanueldl ONIOPTYHHCTUYECKOH
nudexmnueit (ON) na poHe TsHKEeT0TO MMMyHOEpHIHTA. B Ha-
cTosIIee BpeMsi HeT OOIIeNpHU3HAHHBIX KPHTEPHEB, KOTOPHIE
MO3BOJIAIOT TPOTHO3HMPOBATh PE3YIbTAaThl dHIC(ATUTA, BBI-
3BanHOoro OU. Ilenmpro mccinenoBaHmst SIBUIIOCH OIEHHUTH (hak-
TOPBI, BIMAIOIINE Ha JeTadbHBINH ucxon y BUYU(+) namuenTos
¢ nopaxennem [[HC. PerpocnektuBHO otoOpans 53 BUU(+)
MAIMEeHTa C MOATBEPIKICHHBIM SHIIE(aTHTOM, 00yCIOBICHHBIM

OMU. B 3aBUCUMOCTH OT MCX0J1a 3a00JIeBaHuUs TAIIMEHTHI OBLTH
pas/erneHsl Ha TPyMIIsl: ymepune (n=22) u BeokuBIue (n=31),
3aTeM CPaBHEHBI KIIMHIMYECKUE TPOSIBICHUS, aHAMHE3 OOJIC3HU
Y KH3HH, aHAJIH3 1IepeOpOCITMHAIBHOMN KHUKOCTH B TIEPBBIC JTHU
TOCHHUTAIH3AIUH. YCTAHOBJICHO, YTO (haKTOpPaMH, BIHSIONIMMHU
Ha JeTanbHbld mcxon BUY(+) mammeHTOB C »HIE(haIUTaMHU,
SIBISIFOTCS: TSDKECTh COCTOSIHHS TMAIIMEHTa MPU MOCTYIUICHHH,
0CTpOTa Havala 3a00JIeBaHHs, THIKECTh HEBPOIIOTHUECKUX CHM-
MITOMOB, CTEIICHb KOMOPOHTHOCTH, YPOBEHb HMMYHOCYTIPECCUU
U BUPYCHOIl Harpysku, orcyrcTeue APT.
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INVESTIGATION OF PROTECTIVE EFFECTS OF SYNBIOTICS ON ALLERGOPATHY FORMATION

ISharikadze O., *Zubchenko S., 'Maruniak S., *Yuriev S.

P Shupyk National Medical Academy of Postgradual Education, Kiev, *Danylo Halytsky Lviv National Medical University,
SUkrainian school of molecular allergology and immunology, Kiev, Ukraine

The majority of scientists relate the beginning of epidemic
increase in allergic diseases with environmental condition and
progressive urbanization of the population (thorough hygiene,
fewer family numbers, dietary changes and excessive use of an-
tibiotics), which started already in the mid of the previous centu-
ry [3]. Despite a rapid growth of new pharmaceutical technolo-
gies, active development of gene engineering, and elaboration
of biological medicines, unavoidable increase in uncontrolled
allergic pathology has been observed. Thus, a “new” strategic
direction in combating allergy has appeared worldwide — search
for the methods of primary prophylaxis. The key role is thought
to belong to the influence of microbiota on the regulation of
metabolic-immune mechanisms in the human body [2].

Intestinal microbiota of a human is an evolutionally formed
individual composition of microorganisms and is regarded as a
genetically defined sign. It is known that there are over 10** dif-
ferent kinds of bacteria in the human intestines. This microbiota
was named commensal, despite a considerable degree of intercon-
nection with the host’s body. Thus, in 1992, a new term appeared —
“hologenome” (combination of genetic material of microbiota and
the host) as “a selection unit” of evolutional development. Approxi-
mately 99% of hologenome are genes of microbial origin capable
of dynamic changes throughout a person’s life, including transmis-
sion of hereditary information. Thus, it can be stated that microbial
DNA plays a dominant role in evolution of human immune system
[18]. First of all, microbiota is regarded as a stimulating factor of
immunological tolerance formation and Thl-immune response in
a child’s body. It is important for avoidance of early predisposition
to Th2-induced allergic reactions [1]. Meanwhile, a special type of
regulation of bacteria’s gene expression is realized, depending on
the density of the population (Quorum Sensing (QS)). Intercellu-
lar communication of bacteria in populations occurs by means of
signaling molecules of QS-systems, which provides a coordinated
response of bacteria to changes of environmental conditions [4].
Immunomodulating activity of intestinal microbiota in the forma-
tion of oral tolerance has been confirmed. Microorganisms by inter-
acting with pattern recognition receptors of antigen-presenting cells
provide the balance of cytokine profile on mucous membranes [5].
It is proved by the data that probiotics can change the level of cy-
tokine production by macrophages and lymphocytes. In particular,
it has been established that Lactobacillus paracasei ST11 reduced
the production of systemic immune markers IL-5, IL-8, and IL-10
in peripheral blood [14]. In patients with pollinosis, reduction of
cosinophil level and IFN-y in peripheral blood was observed after
B. Longum intake, which was associated with B. Longum impact
on Th1/Th2 balance in allergic rhinitis [6]. There were also reports
about partial reduction of Th2 immune response after a course of
LGG and L. Gasseri. Concerning children with a combined pa-
thology — asthma and allergic rhinitis, consumption of probiotics
caused inhibition of TNF-a, IFN-y, IL-12 and IL-13 synthesis by
mononuclear cells [17]. The ability of Lactobacillus casei Shirota
to favorably change the balance of 1gG and IgE levels, specific to
pollen allergens in seasonal allergic rhinitis has been described [19].

Summarizing the data of scientific literature, we can assume
that microbiota performs numerous functions, not encoded in
human genome, however with preventive action concerning al-
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lergopathy formation. Besides, it should be noted that the effi-
cacy of each kind of microorganisms can be specific, depending
upon the mechanism of influence or their combination as well as
the immune system condition, especially in premature infants.

Thus, the aim of our research was to study the influence of
synbiotics on bacteriological indices and the level of cytokine
activity in premature infants with the assessment of its preven-
tive role in allergopathy formation.

Material and methods. In National Children’s Specialized
Hospital “OKHMATDYT” in Kyiv of the Ministry of Health
of Ukraine, 88 infants from one to four months of age, born in
the period from the 28" to 37" week of gestation and average
weight from 0.900 to 2.400 kg to healthy mothers and women
with allergopathy, have been examined. Infants with severe con-
genital developmental disorders, severe infection and inborn
immunodeficiency conditions were excluded from the research.
All examined patients were divided into four groups, depend on
parents’s atopic disease and prescribing synbiotic:1 group — 25
infants born to mothers with allergic pathology (AP) (allergic
rhinitis, bronchial asthma, eczema etc.), and who received nutri-
tional supplement synbiotic,

2 group — 20 infants born to healthy mothers and who re-
ceived synbiotic,

3 group — 23 infants born to mothers with AP and who did not
receive synbiotic,

4 group — 20 infants born to healthy women, without intake
of synbiotic.

Obligatory methods of the research included: record of de-
tailed anamnesis of the disease and life (mother-child), routine
laboratory, instrumental and specific allergological investiga-
tions. Measurement of total serum IgE, cytokines IL-5, IL-10
and TNF-alpha in coprofiltrates was conducted by means of im-
munoenzymatic assay using reagents “Vector-BEST”, Ukraine
and Bioscience — Bender Medsystems, USA — Austria, follow-
ing instructions. Samples of blood and feces were collected
before treatment and in four weeks of therapy. The research
to determine histaminase activity was performed by means of
“Histamine 50-Skin-Prick Test” [12].

All children received enteral nutrition containing breast milk
and/or artificial adapted mixture. Tolerance to nutrition and the
presence or the absence of clinical manifestations of allergic re-
actions was monitored every day.

Children from the first and the second groups of investigation
were administered commercial synbiotic Preema sachet — nutri-
tional supplement with probiotics and fructooligosaccharides in
the dose: one billion viable microencapsulated bacteria Lactoba-
cillus rhamnosus GG in combination with fructooligosaccharides.
Nutritional supplement is permitted, licensed and certified by the
Ministry of Health of Ukraine for newborns and young children.
Daily dose was dissolved in 50 ml of breast milk or dairy mixture.
Treatment lasted for two months with the control of indices every
four weeks. The protocol was approved by Bioethics Commission
of P.L. Shupyk National Medical Academy of Postgraduate Educa-
tion according to all required conditions of confidentiality.

The data of the research were recorded in a patient’s case
history. Statistical processing of the results was performed by
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means of a set of applied programs “SPSS 13.1” and “Excel”.
Results and their discussion. Analysis of a clinical character-
istic given in Table 1 indicated that common problems for prema-
ture children were high incidence and duration of hospitalization
in intensive care unit (on average > 24 days). From the analysis
of case histories, it is obvious that children from the first and the
third groups of investigation were more frequently administered
antibiotics, which directly affected intestinal microbiome condi-
tion. It should be mentioned that most examined children (88.2%)
were fed on breast milk only. At the same time, a high percentage
of Cesarean delivery was observed in all groups of children (totally
—39.7%). This method of delivery is accompanied by impairment
of a child’s gastrointestinal tract contamination with a mother’s

proper microflora, which further has a considerable impact on the
formation of chronic somatic pathology, including allergic one [16].
Without detailed emphasis on the results of general clinical and in-
strumental investigations, it is worth stating that information about
measurement of serum IgE for this category of children was not
substantial. Thus, while determining indices in all four groups of
investigation, the results revealed were not beyond age norm. On
average, IgE index constituted 45.4+5.8 TU/ml before treatment and
47.2+6.3 IU/ml — after consumption of synbiotic Preema sachet in
the first and the third groups (children with the risk for allergopathy
development) and 39.8+9.7 IU/ml before and 40,3+9.4 TU/ml after
treatment in the second and the fourth groups of children born to
healthy parents.

Table 1. Clinical characteristics of children from groups of examination

Sions Group 1 Group 2 Group 3 Group 4
& n=25 n=20 n=23 n=20
Gestation period in weeks (m) 35.1 (1.2)* 348 (1.7)* | 34.5(1.6)* 35.6 (1.4)*
Gender, n
Male 16 14 12 14
Female 9 6 11 6
Delivery specificity, n
Natural route 18 12 15 12
Cesarean delivery 7 8 8 8
Weight at birth, (kg) (m) 2.1 (1.2)* 2.1 (0.9)* 24 (1.2)* 2.2 (1.8)*
Number of delivery, n
1 14 15 12 8
2 10 5 10 12
3 1 - 1 -
>3 - - - -
Atopic family anamnesis in a mother/father:
Eczema 572 - 2/4 -
Asthma 1/3 - 9/3 -
Allergic rhinitis 18/10 - 6/2 -
Other allergic conditions 5/8 - 3/1 -
Antibiotic therapy (duration), M +m 25.7+8.6 21.9£10.2 18.4+8.6 15.849.9
Hospitalization in Intensive care unit (days), M =m 22.4+14.9 25.5+6.4 31.1£17.5 20.6+16.3
Only breastfeeding during treatment, n 18 15 19 16
Cigarette smoking of a mother/father, n 5/12 2/9 5/4 4/7
Animals at home, n 6 7 9 3

*- p> 0.05 - the statistical difference between the groups was absent

Table 2. Concentration of cytokines and activity of histaminase in children before treatment and in 4-week therapy

. Group 1 Group 2 Group 3 Group 4
Level of cytokines n=25 n=20 n=23 n=20
TNF-a (pg/ml)
Before treatment 402+41.17 324+71.92 398+14.17 308+16.22°
In four weeks 214+24.81 187+£57.91 302+£84.15%A 254481.11°#
IL -10 (pg/ml)
Before treatment 96+5.01 114+8.34 68£18.11* 129+6.20
In four weeks 12549.13 168+11.22 67+15.14%~ 103+9.04°#
Histamine 50-Skin-Prik Test
(in infants > 3 months), mm
Before treatment 3+1 442 4+1 5+0.5
In four weeks 0 0 3+0.5%A 4E1°#

note: *p <0.01 — statistically significant differences between the first and the third groups

°p<0.05 — statistically insignificant differences between the first and the fourth groups
"p<0.05 — statistically insignificant differences between the second and the third groups
#p<0.05 — statistically insignificant differences between the second and the fourth groups
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Bacteriological analysis of feces was done for all children
before and after treatment. The results of investigation showed
that there was no a significant difference in the results of bac-
teriological fecal analysis between groups of monitoring before
administration of synbiotic. However, after 4-week treatment,
the number of lacto- and bifidobacteria increased by 30% in
children from the first and the second groups. Meanwhile, levels
of cytokines (except for IL-5, indices of which could not be de-
termined in coprofiltrates) TNF-alpha and IL-10 showed reliable
differences, presented in Table 2.

Analysis of data in Table 2 implies that concentration of fecal
TNF-alpha was high in all groups before therapy; however, after
a course of treatment, reliable differences (p<0.01) were observed
between groups of patients, who received synbiotic and groups of
children, who did not take it. In our opinion, higher level of TNF-
alpha activity before treatment is associated with the use of antibi-
otics, frequent Cesarean deliveries and children’s stay in intensive
care unit, which caused the development of gastrointestinal tract
inflammation with high risk for allergopathy development than in
to healthy infant [11]. It should be emphasized that on examination
of premature infants, IL-10 indices were lower in children from the
first and the third groups, where mothers had positive allergological
anamnesis as compared to the groups of children born to healthy
mothers. In premature children, colonization of gastrointestinal
tract has its peculiarities, caused by Cesarean delivery, intake of an-
tibiotics (mother or newborns), parenteral nutrition, delay of enteral
feeding gestational age, and weight at birth, stay of the newborns
at intensive care unit, absence of the first contact with a mother’s
skin and colostrum microflora etc. Thus, in premature infants with
changes in microbiome, frequent development of different forms of
inflammation in gastrointestinal tract is possible, which may further
initiate allergopathy formation [9]. Having analyzed literature data,
we can infer that the fact of decrease in anti-inflammatory cyto-
kine activity plays a significant role in the development of allergic
inflammation. It is known that IL-10, synthesized by activated T-
lymphocytes, especially T-reg, B-lymphocytes, monocytes, mac-
rophages, neutrophils, mast cells, performs many regulatory func-
tions [10]. First of all, it inhibits secretion of IL-1a and -B, IL-6,
CXCLS/IL-8, IL-12, G-CSF, GM-CSF, TNF-a. by effector cells, as
well as formation of reactive forms of oxygen and nitrogen; intensi-
fies mucosal IgA1 and IgA2 synthesis. Thus, its reverse correlation
with the disease intensity is explained. It was described that IL-10
level reversely correlated with the incidence and severity of bron-
chial asthma as well as with allergic skin problems [8].

Thus, the obtained results before treatment can be thought of as
one of the risk factors for the development of allergic pathology
in children. Therefore, a reliable (p<0.05) elevation of indices in
the children, who received synbiotic in comparison with the groups
of children, who did not take Preema sachet can prove inhibition
of inflammatory process [13]. If the data, which would indicate
the presence of genuine allergic mechanism in pathogenesis of
the disease, are absent, it is necessary to explore the presence of
the so-called non-allergic (pseudoallergic) reactions by activating
mast cells, directly associated with age peculiarities, and intake of
numerous drugs (antibiotics, NSAIDs etc.) [15]. Based on the re-
sults of histaminase activity determination, which we conducted by
means of “Histamine 50-Skin-Prick Test”, it has been revealed that
administration of synbiotic had a positive effect on this index not
only in children from risk group of atopy development, but also in
the group of infants born to healthy mothers (Table 2).

In general, studies of synbiotic influence on possible preven-
tion of allergic symptoms should continue. Issues associated
with the period of their consumption, determination of the role
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of different strains of probiotics and/or synbiotics in the devel-
opment not only of allergic, but also autoimmune or infectious
pathology, development of secondary immunodeficiency con-
ditions etc. still remain unsolved. Prospective and catamnestic
monitoring of children in this case is very important both from
scientific and practical viewpoints.

It was first evaluated that the prescript of a synbiotic in prema-
ture infants significantly affects the state of the cytokine intestine
profile, regulating the level of cytokines in favor of the preven-
tion of allergopathology. The level of cytokines in coprofiltrate
in preterm infants has been determined for the first time. Infants
with severe congenital developmental disorders and inborn im-
munodeficiency conditions were excluded from the research
Conclusion. Addition of synbiotic, which contains one billion vi-
able microencapsulated bacteria Lactobacillus rhamnosus GG in
combination with fructooligosaccharides to complex therapy of
premature infants, results in regulation of cytokine balance with
the tendency to reduction of inflammatory process by decrease in
pro-inflammatory cytokine TNF-alpha indices in coprofiltrates and
activation of IL-10 with anti-inflammatory action.

Using nutritional supplement, which contains one billion viable
microencapsulated bacteria Lactobacillus rhamnosus GG in
combination with fructooligosaccharides preventively influence
allergopathy development in premature infants. However, our
results need future investigations during longer period of time.
The obtained data require further prospective and catamnestic
monitoring of children for final determination of possible prima-
ry prevention of allergopathy by means of combination of strain
Lactobacillus rhamnosus GG with fructooligosaccharides.
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SUMMARY

INVESTIGATION OF PROTECTIVE EFFECTS OF SYN-
BIOTICS ON ALLERGOPATHY FORMATION

!Sharikadze O., *Zubchenko S., 'Maruniak S., *Yuriev S.

'P Shupyk National Medical Academy of Postgradual Educa-
tion, Kiev, *Danylo Halytsky Lviv National Medical University;,
SUkrainian school of molecular allergology and immunology,
Kiev, Ukraine

A strategic direction of modern medicine in combating allergy
is the search for new methods of primary prophylaxis, among
which a key role may belong to normalization of the human
body microflora.

The aim of the research was to study the influence of synbiot-
ics on bacteriological and immune indices in premature infants
evaluating their preventive role in allergopathy formation.

During prospective cohort investigation, 88 babies from one
to four months of age, born on the 27th to 37th week of gestation
to healthy mothers and women with allergopathy, were exam-
ined. Routine laboratory, bacteriological and instrumental inves-
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tigations were performed. Measuring total serum IgE, cytokines
IL-5, IL-10 and TNF-alpha in coprofiltrates was performed by
means of immunoenzymatic assay. The activity of histaminase
was detected by means of “Histamine 50-Skin-Prick Test”. All
examined patients were divided into four groups, depend on
parents’s atopic disease and prescribing synbiotics. For month,
children from the first and the third groups were administered a
commercial synbiotic — nutritional supplement with probiotics
and fructooligosaccharides in the dose: one billion viable micro-
encapsulated bacteria Lactobacillus rhamnosus GG in combina-
tion with fructooligosaccharides. Children from the second and
the fourth groups were not administered synbiotic. Control of
indices was conducted after 4 weeks. On bacteriological analy-
sis of feces, the number of lacto- and bifidobacteria increased
by 30% in children from the first and the third groups. Indices
of total serum IgE were within age norm both before intake of
synbiotic (1-2 groups) and after treatment. A reliable (p<0.01)
reduction of TNF-alpha and increase in IL-10 was revealed in
coprofiltrates of children, who received synbiotic Preema sachet.

Inclusion of synbiotic, which contains one billion viable mi-
croencapsulated bacteria Lactobacillus rhamnosus GG in com-
bination with fructooligosaccharides to complex therapy of pre-
mature children results in regulation of cytokine balance with
the tendency to reduction of an inflammatory process and has a
preventive effect concerning allergopathy formation.

Keywords: Lactobacillus rhamnosus GG, allergopathy, pre-
vention, children.

PE3IOME

HUCCIEJOBAHUE ITPOTEKTOPHBIX DJ2®®EKTOB
CUHBUOTUKA HA ®OPMUPOBAHHUE AJIJIEPT'OIIA-
TOJIOT'UN

"Mlapukanse E.B., 23y6uenxo C.A., '"Mapynsik C.P.,
IOpoes C.J.

'Hayuonanehas akademusi NOCMOUNIOMHO20 00PA3068AHUS UM.
I1JI. llynuka, Kues; Jlb6o6cKkull HAYUOHANbHBIN MEOUYUHCKULL
yuusepcumem um. /. Ianuyxozo; Ykpaunckas akaokmus moje-
KVIAPHOU aliepeono2uu u ummynonozuu, Kues, Yxpauna

CrpareruueckuM HarpaBJIeHUEM COBPEMEHHON MEAMIIMHBI B
OopnOe ¢ anieprueii SBISIETCs MOMCK HOBBIX METOJIOB NIEpBUY-
HOM MPOQUIAKTUKU, CPEIH KOTOPBIX KJIIOUEBYIO POJb HIpaeT
HOpMaIn3anusi MUKpOQIIOpbl OpraHu3Ma 4eoBeKa.

Lenbio uccnenoBanus ObUIO OIpeeTICHHE BIMSHUS CHH-
OuoTHKa Ha OAaKTepPUOJIOrMYeCKUe U UMMYHHBIC TOKa3aTelnu y
NPEKJACBPEMEHHO POXKICHHBIX MJIAJICHIICB C OLEHKOH MX Ipe-
BEHTHBHOI ponu Ha (opMHUpOBaHHE ajulepromnaroioruu. B
paMKax MPOCIEKTHBHOIO KOrOPTHOTO HCCIIeIOBaHUs 00cien0-
BaHO 88 mereil B BozpacTe oT 1 10 4 MecALeB, POIUBILUXCS B
nepuox ¢ 28 no 37 Henenb recTaly OT 3I0POBBIX Marepeil u
OT KEHIIMH ¢ auepronaronorueii. [IpoBenensr obume 1ado-
partopHble, 6aKTepHOJIOTHUSCKHE U HHCTPYMEHTAJIbHBIC HCCIIe-
noBanust. Onpenenenue oomiero ceiBoporodnoro IgE, nuroku-
HoB IL-5, IL-10 u TH®-0 B KonpoduibrpaTax 0CyLIeCTBICHO
¢ nomouplo MDA, AKTHUBHOCTH TMCTaAaMHHA3bI ONPEICIISIN C
ucnons3oBanneM «Histamin 50-Skin-Prik Test». Bce o6crneno-
BAHHBIC ITAITUCHTHI ObLTH pasacii€Hbl Ha YETBIPE I'PYIIIIbI, B 3a-
BHCHUMOCTH OT HQJIMUMS aTONHMYECKOH OO0JEe3HU y poauTesel n
npuema cunbuotuka. Jersm [ u Il rpynn B TeueHue mecsua
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Ha3HaYaIM KOMMEpUECKuit cuHOMOTHK Preema sachet muinesast
nobaBka ¢ MpoOHOTHKAMU U QPYKTOOIUIOCaXapuIaMH B 103aX:
1 MipI. >KU3HECHOCOOHBIX MHKPOMHKAICYJIHPOBAHBIX OakTe-
puii Lactobacillus rhamnosus GG B xoMIIekce ¢ (GpyKTOOIUTO-
caxapugamu. ersim II u IV rpynn cuHOnoTHKa He Ha3HAYANM.
KoHnTponp mokasareneil IpoBOIMIN 1O Ha3HAUCHUs Ipernapara
U crycTs 4 Hezmenu nocie tepanud. [Ipu 6akTepHoIornyeckoM
uccienoBanuu kana 'y peteit I u Il rpynn xoiaudecTBo jgakTo- U
oudpunodakrepuit yBenmumioch Ha 30%. Ilokazarenu oOrero
ceiBopoTouHoro IgE Haxonumuck B mpenesax BO3pacTHOM HOP-
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MBI KaK 1 110 ipuema cuHouotuka (1, 3 rpymisl), Tak 1 Hoclie Jjie-
yeHus. Borasieno nocrosepHoe (p<0.01) ymensiienne THD-a
u yBennuenne IL-10 B xompoduisrparax aetei, Nory4aBIInx
cunOuoTHk. JloGaBieHne CHMHOMOTHKA, KOTOPBIH comepxuT 1
MIIpA. KU3HECHOCOOHBIX MHMKPOMHKAIICYJIMPOBAHHBIX OaKTe-
puii Lactobacillus rhamnosus GG B couetanuu ¢ GpyKTOOIHU-
rocaxapuiaMu B KOMIUIEKCHOM Teparnuy HEJOHOUICHHBIX JeTel
obecrieunBaeT PeryisiHui0 LUTOKHHOBOIO OajlaHca B CTOPOHY
YMEHBIIICHHUS BOCHAIUTEIBHOTO POIIeCca U MPEBEHTHBHBIH (-
(exT 1Mo HOPMUPOBAHUIO AJLICPrOMATONOTHH.
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CHROMOSOMAL INSTABILITY AS A CYTOGENETIC MARKER
IN CHILDREN WITH VARYING DEGREES OF CONTROL OF ASTHMA

Lytvynets L.

SHEE “Ivano-Frankivsk National Medical University”, Department of Pediatric Disease, Ivano-Frankivsk, Ukraine

The health state of the population in industrialized countries
is largely determined by multifactorial disease the development
of which is the result of environmental factors on the organism
against his genetic predisposition [1, 4]. One of these diseases is
asthma (BA). Based on standardized methods for assessing the
prevalence of asthma in adults and children, it can be argued that
the figure in different countries ranges from 1 to 18% (GINA,
2016). In 2016 in Ukraine the prevalence of asthma among chil-
dren was 5.7% and in the Carpathian region - 6.1% [9].
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The comprehensive examination of children with asthma is an
actual problem of clinical medicine, including pediatrics. Unfa-
vorable environmental situation, pollution of the environment
leads not only to increasing the number of environmentally de-
pendent diseases, which include asthma but also cause serious
genetic abnormalities in future generations [2,9].

Meticulous examination of children with asthma is an urgent
problem of clinical medicine, including pediatrics. The unfavor-
able ecological situation and pollution of the environment lead
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not only to an increase in the number of ecologically dependent
diseases, including asthma, but also cause serious genetic devia-
tions in subsequent generations.

Despite the urgency of the problem, the genetic aspects of
asthma have become the subject of active research only during
the last decade as a result of the introduction into practice of
high-sensitivity and specific technologies at the cellular-molec-
ular level, which made it possible to study the finest cellular
mechanisms of asthma [1,2,7,9].

Identification of interacting specific genes and exogenous
factors which form human resistance to the environment is of
considerable interest for clinical medicine. However, the range
of reactions of different individuals to the same type of the en-
vironmental influences is rather variable, ranging from preser-
vation of health in some people to the development of serious
diseases in others. If the same effects lead to different reactions,
this poses the question of causal factors of such selectivity. It is
known that children are the most susceptible to harmful external
factors due to the incomplete development of all functional body
systems. Therefore, due to unfavourable ecological situation the
problem of influence of genetic and environmental factors on
the pathogenesis of chronic respiratory diseases in children and
its investigation is topical today. BA is a leader among bronchial
and pulmonary diseases caused by the influence of pneumotro-
pic pollutants. The enzymes of xenobiotic biotransformation
system play an important role in protecting the lungs from toxic
substances [1,2,6,8]. Biotransformation consists in the modifi-
cation of xenobiotic physical properties from lipophilic to hy-
drophilic that facilitates their removal from the body. Protection
system from xenobiotics is regulated by genes of xenobiotic
detoxification (GXD) and presented by three-stage process, in-
cluding the first phase of activation, the second phase — the neu-
tralization, and the third phase — excretion of xenobiotics from
the body [2,4-6]. Entering the body xenobiotics are activated
by enzymes of cytochromes P-450, flavin-linked monooxy-
genases, esterases, aldehyde dehydrogenases and microsomal
epoxide hydrolases which participate in the reactions of oxida-
tion, restoring and hydrolysis of xenobiotic molecules, forming
the intermediate electrophilic metabolites — soluble compounds
possessing genotoxic properties. All these enzymes are localized
in the membranes of the endoplasmic reticulum and belong to
microsomal or monooxygenase system or metabolism [6,7,9].

Despite the urgency of the problem, genetic aspects of asthma
are the subject of the active research in the last decade as a result
of the practice of highly sensitive and specific technologies in cel-
lular and molecular level, making it possible to study subtle cellular
mechanisms of asthma [1,9]. The complexity of the pathogenesis of
asthma, which involves the interaction of three main components
(immunological and inflammatory components, and neurogenic
control), make the most probable hypothesis about the multifac-
torial nature of this disease. This means that the number of genes
responsible for the development of asthma is large enough. Accord-
ing to recent studies, the following genes are located in chromo-
somes 1, 2p, 4q, 5p, 9, 13q, 16q, 17q, 19q, 20p, and 21q. This list is
not complete and is constantly expanding. Today the mechanisms
of atopic asthma is associated about 35 different genes that belong
to four main classes: 1) genes responsible for predisposition to the
development of atopy (increased total Ig E); 2) genes that affect Ig
E-response and 3) genes of bronchial hyperreactivity, independent
of atopy, 4) genes which products are involved in the formation of
inflammation, regardless of Ig E.

After the international project “Human Genome”, which rec-
ognized the nature of the genetic predisposition of asthma, the
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extensive searches of genes, mutations which determine the de-
velopment of atopy are conducted [4-6]. The following methods
are used: cytogenetic, biochemical, genealogical, twins-method,
populational-statistical, molecular genetic. The cytogenetic
(chromosomal analysis method) is based on microscopic ex-
amination of the structure and number of chromosomes in
metaphase of mitosis and prophase - metaphase of meiosis. This
method is simple, it allows to diagnose many genetic diseases,
to study mutation process, complex restructuring and small-
est chromosomal abnormalities in cells that have entered the
phase of separation and non-separation. Moreover, cytogenetic
research method is one of the effective methods for diagnostic
screening clarifying the application of cytogenetic diagnostics -
molecular cytogenetic method.

Worldwide, the health care system envisages the possibility of
screening a patient suspected of having a genetic, chromosomal,
and genomic mutation diseases. Detection of chromosomal pa-
thology in a child requires the use of both clinical-and-genealog-
ical and standard cytogenetic methods of analysis.

Chromosomes are the main functional autoreproductive struc-
tures of the nucleus, in which the DNA is concentrated and with
which the nucleus function is linked. During the mitotic divi-
sion, the chromosomes condense and are well coloured with the
main dyes. The morphology of chromosomes is described by the
example of the metaphase chromosome when it is condensed at
the highest level and consists of two chromatids. Much atten-
tion should be paid to the continuity of the existence of chro-
mosomes: there is neither the degradation nor the disassembling
of chromosomes, but there are only two basic states: condensed
— during the mitosis and decondensed — in the interphase.

The chromosome regions, which condense during mitosis and
decondensate in the interphase, are called euchromatinous regions
of the chromosomes. Regions which remain condensed in the in-
terphase are called heterochromatinous regions. Euchromatinous
regions are active regions of the chromosomes, they contain active
genes that are in the cell from 0.0001 to 0.001 of the total num-
ber of genes. There are the following stages of mitosis of the chro-
mosomes: prophase, metaphase (d-chromosomes), anaphase, and
telophase (s-chromosomes). Moreover, metaphase chromosomes
resemble letter X or a compass (acrocentric), anaphasses are half
thinner, and telophase chromosomes begin to decondensate. Chro-
mosomal aberrations or alterations are changes in the structure of
chromosomes, caused by the action on mutagenic factors cells (xe-
nobiotics, ionizing radiation, carcinogens, etc.). There are several
types of chromosomal aberrations: deletions, duplications, translo-
cations, inversions.

Karyotype is a characteristics group (number, shape, size) of a
person’s chromosome set. Tissue culture, the cells of which are
divided by mitosis, are used in karyotyping.

The results of cytogenetic studies in children with asthma, de-
pending on the degree of controllability were not found in the
processed literature and determined the purpose of our work.

Purpose - the detection of the potential changes during the study
cryogenic analysis of the karyotype and structural anomalies of
chromosomes by analyzing metaphase preparations of chromo-
somes in children with asthma with varying degrees of control.

Material and methods. The study involved 82 children aged
6 to 18 years, patients with asthma who were treated in Allergic
Department of Regional Pediatric Hospital of Ivano-Frankivsk
in2013-2014. Diagnosis was verified in accordance with the Pro-
tocol for diagnosis and treatment of asthma in children. Regard-
ing the level of controlled asthma as a result of the application
of test control asthma (GINA, 2011) children were distributed

95



as follows: - 22 (30.6%) with controlled (CBA), 24 (33.3%) - is
partly controlled (PCBA) 26 (36.1%) - with uncontrolled asthma
(NCBA). The control group children were selected by random
sampling, living in different parts of the Ivano-Frankivsk region
(10 persons).

Cytogenetic study was conducted by examining prometa-
phase chromosome specimens of peripheral blood lymphocytes
[3]. We analyzed associations of acrocentrical chromosomes
(AAC), especially karyotype.

Preparations of promethaphase chromosomes are obtained
from peripheral blood lymphocytes, synchronizing culture.
To this end, a blocking agent, methotrexate, is added to the
culture. After 17 hours of further cultivation with methotrex-
ate, the timidine is added to the culture for 5 hours, which
neutralizes the effect of the inhibitor. The following stages
of preparation of pro- and metaphase chromosomes include:
processing of cell cultures by colchicine and alkaloid that de-
stroys mitotic spindle and mitosis stops at the metaphase; cell
treatment with a hypotonic solution of different composition
and concentration of salts (most commonly a solution of po-
tassium chloride) in order to isolate the chromosomes of the
set; processing of cells with a fixative mixture of methyl or
ethyl alcohol and glacial acetic acid in a ratio of 1: 3; prepa-
ration of preparations of chromosomes by means of applica-
tion on a slide of glass with the fixed cells. Key factor for
this stage is to obtain on the preparation of plates with the
location of each chromosome separate from others within the
same plate or with the smallest number of overlays of chro-
mosomes one by one.

The results were analyzed with the help of the computer pack-
ages licensing program “STATISTICA” StatSoft Inc. and Excel
XP to Windows using parametric and nonparametric methods of
calculation. All patients were examined after the receiving of the
information of consent from the child and his or her parents in
accordance with GCP IHC.

Results and their discussion. The study of kariotype of children
with asthma showed a large number of AAC. Very often in children
with asthma met AAC DD. These patients accounted for one third
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of all the patients with asthma (Pn <0,05). Approximately 20% of
patients with asthma were associations AC D - Gand AC G - G (Pn
<0,05). Thus, (4,2+2,3)% of the patients with asthma had a com-
bination AACD -Dand D-Gand D - D and G - G, respectively,
and most patients with the presence of such combinations were
represented among children with uncontrolled and partly controlled
asthma (Pn<0,05). In healthy and examined with a combination of
CBA AAC was not found (Table ).

It should be noted that the number of associations AAC dif-
fered depending on the degree of controlled asthma. Thus, in
children with NCBA often observed AAC DD and G-G. Their
frequency was significantly higher than the one that was defined
in the control group (Pn <0.05) and in patients with higher con-
trol of the disease (p <0,05). However, in children with NCBA
on metaphase plates often were identified associations of two,
three and four acrocentrics.

In patients with partial control of the disease prevailed associa-
tions AAC DD and DG. And if the incidence of detection of AAC
patients with DD PCBA hardly differed from the other groups ex-
amined with asthma, the incidence of AAC DG was significantly
higher not only in a healthy (Pn <0.05), but similar in patients with
varying degrees of controled asthma (p <0,05). Thus, children with
low control of disease activity have decreased recovery processes,
which leads to inhibition capacity for elimination of AAC.

In the group of patients with CBA compared with healthy chil-
dren, the associations of AC GG (p <0,05) are recorded signifi-
cantly higher. In addition, children with asthma have lower mitotic
activity compared with that in healthy ones (Pn <0.05), and with a
lower degree of controllability mitotic activity tended to regress.

It is known that the presence of AAC indicates a decrease in
reparative processes of DNA and the genetic predisposition to
the occurence of mutations and chromosomal aberrations. As a
result, the ability of the cell to the elimination of AAC is re-
duced, which may be the cause that they aren’t separated [5,9].

The growth of AAC and their combinations as far as reducing
the degree of disease control in children with asthma may be
related to the intensity of proliferation and migration of lympho-
cytes in the body in response to an antigenic stimulus. The phe-

Table. Frequency of acrocenrical chromosomes and their associations in children with varying degrees of control of asthma

Indicators of mitotic NCBA'! PCBA? CBA*? Total * Healthy 5
activity (N =26),% (N =24),% (N =22),% (N=172),% (N=10),%
34,6 +2,7 333+£29 31,8+ 3,1 333+14 20,0 £4,1
AACD and D P <0,05 P, <0,05 P, <0,05 P, <0,05
333+£2,7
arCDuaG | w2sas | moags | B2E4 | Besds | 100k
P, ,<0,05 2 s
16,7+ 1,2 18,2+ 1,6
AAC G and G e P, <0.05 P, <0.05 P i
s S P, <0,05 P, <0,05 as =
Combination AAC 7,7+5,7 42+24 42+23
D-D and D-G P . <0,05 P, <0,05 i P,.<0.05 i
Combination AAC DT i ) 42£23 ]
- - 1-5 : 2-5 :
D-D and G-G P, <0,05 P.. <0,05 P, <0.05
Mitotic activity is 11,5+6,0 83+5,2 9,1+53 9,7+4,8 i
absent P . <0,05 P, <0,05 P, <0,05 P, <0.05
o .. 15,4+53 13,6 +5,3 13,9+5,8 10,0 £ 6,4
Low mitotic activity P, 20,05 12,5+5,7 P,. <0,05

notes: - P probability of differences of index in patients with uncontrolled (1), partly controlled (2), controlled (3) asthma,
the total number of the patients with bronchial asthma (4) and healthy (5)
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nomenon of polymorphism AAC, as the variability, discovered
in children with asthma can be explained by the hypothesis of a
possible selective value in adaptation to extreme conditions of
life, in this case to hypoxia, a major clinical features character-
istic of asthma [1,6].

Perhaps this is why AAC can be a criterion for the severity
of asthma in children. These changes are related to the intensity
of proliferation and migration of lymphocytes in the body in re-
sponse to the antigenic stimulus. The placement of chromosomes
in the metaphase plate of lymphocytes, which are divided in cul-
ture for the first time, corresponds to their state in the interphase
nucleus of intact lymphocyte circulating in the body (Gelehrter
T. D. et al., 1998). The following mitotic cycles change the ar-
chitectonics of the nucleus, which is accompanied by the loss of
a part of the aberrations of the chromosomes and the destruction
of AAC. Thus, using the cytogenetic method, immunological
activity can be studied during the investigation. Analyzing the
results, it can be argued that the frequency of AAC in the studied
population of lymphocytes is a more informative parameter than
the number of lymphocytes with chromosomal aberrations. Car-
rying out several times cytogenetic studies may be monitoring
activity and the degree of controllability of asthma, as well as
studying the effectiveness of treatment.

Thus, analyzing the results, it can be argued that the frequency
of AAC and polymorphism in the studied population of lympho-
cytes are informative parameters that define the severity of asthma
in children and may be regarded as cytogenetic markers of disease
severity. Recognition of the genetic mechanisms of asthma leads
to a new understanding of the genesis of the disease and can move
forward in developing methods of treatment and prevention.

Conclusions. 1. For children with asthma who were treated
in Allergic Department of Regional Pediatric Hospital of Ivano-
Frankivsk was typical polymorphism associations of acrocentral
chromosomes 13-15 and 21-22 on metaphase plates and often
were identified associations by DD — DG and DD - GG.

2. With the decrease of the degree of controllability of asthma
in children the amount of associations of acrocentral chromo-
somes increases and becomes the largest expression in patients
with uncontrolled bronchial asthma.

Identifying the relationship between cytogenetic parameters
lymphocytes and the severity of asthma in children offers the
prospect of this method in practice to improve allergy diagnosis,
selection of appropriate individualized treatment and effective
prevention of disease.
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SUMMARY

CHROMOSOMAL INSTABILITY AS A CYTOGENETIC
MARKER IN CHILDREN WITH VARYING DEGREES

OF CONTROL OF ASTHMA
Lytvynets L.

SHEE “Ivano-Frankivsk National Medical University”, De-
partment of Pediatric Disease, Ivano-Frankivsk, Ukraine

The aim of investigation was to learn cytogenetic karyotype
characteristics of children with asthma, with varying degrees of
control in order to find markers of disease severity. The study in-
volved 82 children aged 6 to 18 years, patients with asthma who
were treated in Allergic Department of Regional Pediatric Hos-
pital of Ivano-Frankivsk. Regarding the level of controlled asth-
ma as a result of the application of test control asthma (GINA,
2011) children were distributed as follows: - 22 (30.6%) with
controlled (CBA), 24 (33.3%) - is partly controlled (PCBA) 26
(36.1%) - with uncontrolled asthma (NCBA). The control group
children were selected by random sampling, living in different
parts of the Ivano-Frankivsk region (10 persons).

Research of cytogenetic features of the karyotype in children
with bronchial asthma was conducted by studying specimens of
prometaphase chromosomes of peripheral blood lymphocytes.
We analyzed associations of acrocentral number of chromo-
somes, karyotype features. The study involved 82 children aged
6 to 18 years with asthma of varying degrees of its control over
the outcome of asthma control test. Children with uncontrolled
asthma received significantly higher rate of chromosome acro-
central associations 13-15 (DD), 21-22 (GG) and 13-15 - 21-22
(DG). In patients with asthma we observed a lower mitotic ac-
tivity compared with that in healthy ones (PN <0.05), and with a
lower degree of controllability it decreased. Recognition of the
genetic mechanisms of asthma leads to a new understanding of
the genesis of the disease and can move forward in developing
methods of treatment and prevention.

Keywords: asthma, children, cytogenetic.

PE3IOME

XPOMOCOMHASI HECTABMWJIBHOCTb, KAK IIH-
TOTEHETUYECKUI MAPKEP ¥V JETEN C PABHBIM
KOHTPOJIEM BPOHXHUAJIbHOM ACTMbI

Jiureunen JI.S.

Tocyoapcmeennoe evicuiee yuebnoe 3aeedenue ‘“Heano-Dpan-
KOBCKULL HAYUOHATbHBIN MeOUYUHCKUll yHueepcumem”, xkage-

opa neouampuu, Yxkpauna

Llenpro Mccne0BaHuUs IBUIOCH U3YUEHNE XapaKTePUCTHUK Ka-
pHUOTHIIA Y IeTel C pa3HOil CTENEeHbIO KOHTPOJIS OPOHXHATBHON
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acTMbl. O0ciieoBano 82 aeteit B Bo3pacte 6-18 et, OOMbHBIX
OPOHXHAILHON aCTMOIA, KOTOPBIC JICUHITHCh B aJJICPrOJIOrHISCKOM
oraenennn OOmacTHOM JeTckoi OosbHuULB! . VBaHO-DpaHKOBCK
C pa3HOM CTENeHbIO0 KOHTPOIISI HaJl 3a00JIeBaHIEM 10 Pe3yJibTaTaM
UCIOJIb30BaAHUA TECTA KOHTPOJISI aCTMBI. Crenenn KOHTPOJIA Oompe-
nersiu cortacHo ATC (GINA, 2011): 22 (30,6%) ¢ xoHTpomupo-
BaHHbIM TeueHreM acTMbl (KBA), 24 (33,3%) — yacTuuHO KOHTpO-
suposanHast (UKBA) u 26 (36,1%) — HEKOHTpOIMPOBaHHAs acTMa
(HKBA). I'pynmy xonTposst cocraBuiu 10 nereit aHalornuHoro
BO3pacTa, MPOXUBAIOLINE B Pa3HbIX permoHax lBaHo-DpaHkoB-
CKoii o0acTu.

HccnenoBaHue HUTOrEHETHIECKUX 0COOCHHOCTEH KaproTHIIa
y zeTeil, OOIbHBIX OPOHXHAJIBHON acTMOM, TPOBOIMIHM IyTeM
U3yUCHHUs MIpernaparoB npomeTadasHbIX XpOMOCOM JUMQOoLu-

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

TOB Mepu(epruvecKoil KpoBU. AHAIU3UPOBAIH KOJIHYECTBO ac-
COIMAIMI aKPOLIEHTPUYECKHX XPOMOCOM, OCOOCHHOCTH KapH-
orumna. Y JeTeil ¢ HEKOHTPOIUPYEeMOil OpOHXMAILHOW acTMOM
noyiydeHa OoJiblliasi 4acToTa acCOLMAIMN aKpPOLEHTPHYECKUX
xpomocoMm 13-15 (D-D), 21-22 (G-G) u 13-15 — 21-22 (D-QG).
V manueHToB ¢ OpOHXUANIBHON aCTMOI OTMEUCHA HU3KAs MUTO-
THYECKAsl AKTHBHOCTb B CPaBHEHMHU cO 310poBeiMu (P, <0,05),
IpUYEM 110 MEPE CHUIKEHUS CTEIIEHU KOHTPOJIA, OHa YMCHbIIA-
J1ach. BuIsBIeHHE B3aMMOCBS3H MEXAY LUTOIC€HETUYCCKUMU
HOKa3aTeassMH JIUM(OLUTOB M TSHKECTBIO TEUYCHHS OpPOHXH-
aJIbHOW acTMBI y JIeTell OTKpBIBAeT IEPCIEKTHBBI IPUMEHEHUS
3TOro ME€Toaa B l'lpaKTI/I‘IeCKOi;l AJUICProJIoruu il yJIydIeHus
JMarHOCTHKH, BbIOOpa aJleKBaTHOW WHIMBUIYAIU3HUPOBAHHOM
Tepary ¥ CBOCBPEMEHHOM MPodUIIaKTUKH 3a00J1eBaHusL.
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BIOMARKERS OF RENAL INJURY RISK IN CHILDREN WITH PYELONEPHRITIS

'Sorokman T., 'Sokolnyk S., 2Popelyuk O., *Makarova O., “*Kopchuk T.

Bukovinian State Medical University, 'Department of Pediatrics and Medical Genetics, *Department of human anatomy Mykola
Turkevich, 3Department nursing of higher nursing education, *Department of Pharmacology Chernivtsi, Ukraine

Urinary tract infections (UTIs) in adolescent children, espe-
cially with underlying vesicoureteral reflux (VUR), are of the
essence for the emergence and development of irreversible dam-
age to the parenchyma of kidneys. The most common cause of
fever in case of anomalies of the urinary system is pyelonephri-
tis (PN) [12]. Despite the fact that an intensive search for infor-
mative clinical and laboratory markers of PN in children is being
conducted in recent years, this problem remains unresolved. It is
known that more than 30 enzymes that are excreted in the urine
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are localized in the proximal part of the canalicular system of a
kidney [14]. Other parts (Henle’s loop, distal tubules, collecting
ducts) contain fewer enzymes. The characteristics of changes in
the urinary enzyme spectrum allow determining the level, de-
gree and character of kidney damage, as well as their functional
capabilities with a high probability [4].

The role of prophylactic markers in the emergence and main-
tenance of irreversible changes in the kidneys, which indicates
the need for their study in case of UTI, in particular in infants
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with PN is not adequately described in the scientific literature.
The subjectivity of clinical manifestations, accompanying the
course of PN in adolescent children, as well as the lack of the
reliable clinical signs of the activity of the inflammatory process
necessitate the search for new diagnostic markers of the activity
of the inflammatory process and fibrosis in the renal parenchy-
ma in young children. This will amend the diagnosis of the dis-
ease, reduce the frequency of formation of irreversible changes
in kidneys and help to prevent the kidney disease (KD), which is
a significant global health problem due to the expansion of ex-
tracellular matrix, resulting in the loss of nephrons. Over the last
decade, the prevalence of KD has increased by 42% [13]. Renal
fibrosis is considered the common pathway of renal failure in
end-stage KD with different etiology [6]. As the prevalence of
the end-stage KD increases, the lack of established antifibrotic
methods of treatment is a significant unsolved problem in clini-
cal practice. Therefore, it is important to identify a key factor
that triggers the tubulointerstitial inflammation and subsequent
kidney fibrosis [10]. The participation of galectin-3 (galectin-3,
Gal-3) in the remodeling and process of kidney fibrosis is rather
interesting [7]. Gal-3 has an average molecular weight of 29-35
kDa, consisting of an N-terminal domain with a repeating short
sequence of amino acids (total length of 110-130 amino acids).
Gal-3 has the ability to bind to the cell surface and glycans and
to influence various physiological and pathological processes,
including cell apoptosis, adhesion, migration, angiogenesis and
inflammatory reactions (Fig. 1, [5]).

Anti-apoplosis

Bel-2 sequence  similarity
Cysteine protease |

Gal-3 can protect the renal tubules from chronic trauma, limiting
apoptosis and enhancing the remodeling of the matrix and fibrosis
fading. In the research conducted by Henderson NC et al. [2] the
controversial role of Gal-3 in renal fibrosis was studied, and Gal-3
deficiency resulted in a consistent decrease of the MFb activation. In
addition, these results suggest that Gal-3 effects in renal fibrosis may
be related to its role in modulating of inflammation and cell apopto-
sis. Subsequent studies, such as the use of Gal-3 inhibitors in renal
fibrosis models, are needed for the further accurate determination of
the role of Gal-3 in renal fibrosis.

Expression of Gal-3 in tissues is usually associated with its
proliferative effect on macrophages and fibroblasts [15]. It can
be expressed on eosinophils, neutrophils and labrocytes [3,11].

A significant change in levels of Gal-3 expression in patho-
logical conditions was reported [5] (Fig. 2). Gal-3 is promoting
the formation of fibrotic tissue. It is known that fibrosis and scar
formation are key processes of the renal’s parenchyma remod-
eling. In these processes, fibroblasts, myofibroblasts and mac-
rophages take part.Recent evidence suggests that Gal-3 plays a
key role in the development of fibrosis in the liver, blood ves-
sels, kidney, heart, and lung. [3, 15].

It is well known that Gal-3 is involved in the regulation of in-
flammatory processes through its role in macrophage activation,
which has been demonstrated in experimental works in animals
[9]. Due to its functional diversity, the value of Gal-3 in progres-
sive kidney disease remains controversial. In the study [8], when
investigating the Gal-3 primary functions in the experimental
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Fig. 1. The role of Gal-3 in cell apoptosis, adhesion, migration, angiogenesis and inflammation.ABC, ATP-binding cassette;

EGR-1, early growth response-1, PKC, protein kinase C; VCAM-1, vascular cell adhesion molecule-1;
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Fig. 2.The profibrotic network of Gal-3 secreted by macrophages and fibroblasts in tissue fibrosis. T
NF-a, tumor necrosis factor-a. [5]
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model of progressive fibrosis in Gal-3-deficient compared with
wild-type mice, it was found that Gal-3 reduces renal fibrosis,
limiting renal tubular apoptosis, and modulates the reconstruc-
tion of the extracellular matrix. In experimental models of mod-
erate renal impairment, a parallel increase of Gal-3-expression
and renal fibrosis could be demonstrated. These data suggest that
Gal-3 may become a new participant in molecular, histological
and functional changes in the initial stages of kidney damage.

Objective - to examine the content of organ-specific en-
zymes (neutral a-glucosidase (NAG), L-alanine aminopeptidase
(AAP), y-glutamyltranspeptidase (GGTP) in urine and galectin
3 (Gal -3), C-reactive protein (CPR) in blood serum.

Material and methods. A retrospective analysis of 125 case
histories of children under the age of 1 year who were hospi-
talized for fever and changes in urine was conducted. A pro-
spective, comprehensive clinical and laboratory-instrumental
examination was performed in 75 children under the age of 1:
25 children with PN with underlying VUR (main group), 25
children with PN without signs of VUR (comparison group) and
25 healthy children (control group).

The inclusion criteria into the main group of the study were
the following: children under 1 year of life, the prevalence of
PN and VUR. The exclusion criteria were: genetic pathology,
congenital malformations of organs and systems except for the
urinary tract, renal dysfunction, surgical correction of VUR. The
randomization method and the descriptive type of research were
selected for sampling.

Clinical and laboratory examination of adolescent children
with PN was carried out according to the Order of the Ministry
of Health of Ukraine No.627 dated 03.11.2008 p. “On approval
of the protocol for the treatment of children with urinary tract in-
fections and tubulointerstitial nephritis”(general blood test, de-
termination of creatinine, urea, C-reactive protein (CRP) general
urine analysis, urine analysis according to Nechyporenko, urine
analysis according to Zimnytsky, microbiological urine test, for
girls - vaginal swab; renal ultrasound; the voiding cystography
was performed for all boys in the first episode of the disease and
for girls who suffered from PN repeatedly, after normalization
of urine tests, excretory urography - for medical reasons).

The activity of organ-specific enzymes in the urine (neutral al-
pha-glucosidase, NAG, gamma-glutamyltranspeptidase, GGTP,
and L-alanine aminopeptidase, AAP activity were determined
as a marker of damage to the proximal tubules. The activity of
urinary NAG (EC number 3.2.1.20) was measured by the rate
of glucose formation from maltose (value of maltose decayed
in 1 hour in micromoles). The concentration of glucose was
determined by glucose oxidase method using a set of reagents
“Novogluc”. The GGTP (EC number 2.3.2.2) was determined
by the kinetic method using the Gamma-GT FS reagent kit. The
activity of AAP (EC number 3.4.1.2) was measured by a kinetic
photometric method using Sigma reagents (USA). The activity
of all enzymes is attributed to 1 mmol creatinine urine. The re-
search was carried out on a programmed photometer “STATE-
FAX”, a spectrophotometer “SF-2000 BIO”, a semi-automatic
urine analyzer “URILUX” (Roche, Switzerland).

The content of CRP and Gal-3 in serum were determined
by immune enzyme method with the “HumanGalectin-3" kit
(PlatinumELISA; eBioscience, BengerMedSystems, Austria)
according to the manufacturer’s instructions. Biomarkers’ tests
in patients with PN were performed three times: at initial admis-
sion to the in-patient department before the antibiotic therapy
(1st test), 10 days after the start of treatment (2nd test), 1.5
months after the end of treatment (3rd test).
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The results of the study were statistically processed us-
ing “STATISTICA” software packages for Windows 8.0.0.
(SPSSL.N.C.; 1989-1997), STATISTICS V.10.0 (Stat Soft Inc.,
1984-1996), Microsoft Excel. The verification of the normality
of the distribution of quantitative indices was carried out using
descriptive statistics, statistical criteria of Shapiro-Wilk (for
small samples n <50). In statistical variables calculating, the
average arithmetic mean (M), the mean square deviation (S),
the standard error (m), and the 95% confidence intervals for the
arithmetic mean (SI) were calculated. In order to confirm the
probability of difference, the commonly accepted in medical-bi-
ological studies probability (P) - p <0,05 was taken into account.
The probability of the difference between the relative values was
carried out by Fisher’s Z-transformation.

The study was conducted in accordance with the ethical principles
and human trial subjects are protected consistent with the principles
that have their origin in the GCP ICH and the Helsinki Declaration
of the World Medical Association for Biomedical Research, where
the person acts as their object (World Medical Association Declara-
tion Helsinki 1964, 2000, 2008), The Council of Europe Convention
on Human Rights and Biomedicine (2007) and the data andreported
results are credible and accurate.

Results and their discussion. The retrospective analysis showed
that the majority (62.99+5.33%) of hospitalized children with febrile
temperature and urine changes were diagnosed with PN, which often
arose with underlying congenital malformations of the urinary tract.
Among them, VUR was observed in 72,50+4,16% of cases, where-
as hydronephrosis (11,25+2,09%), polycystitis (7,54+1,12%) and
horseshoe kidney (2,53+0,9%) were identified less often (p<0.001).
Thus, the obtained data suggest that in most cases VUR is a risk fac-
tor for the onset of PN in young children. Nevertheless, a complex
of exogenous causes was determined in 37,5443,63% of cases, a
significant role was played by overcooling and previous viral and
bacterial infections. So, Escherichia coli was detected in 26 cases,
Proteus mirabilis in 8, Enterococcus faecalis in 5, Staphylococcus
aureus in 2 cases. For a prospective study 21 boys (42+1.33%) and
29 girls (58+2.14%) with PN were selected. The correlation between
boys and girls in the group of surveyors coincides with the literature
data, claiming that PN is more common in girls. Characteristics of
the urinary syndrome in children are given in Table 1.

Evaluation of the activity degree of the PN was performed
using the indices of leukocytosis, erythrocyte sedimentation rate
(ESR), CRP. In children with PN with underlying VUR the II
and III grades of inflammatory activity were significantly more
frequent (22 children, 88%), whereas in children with PN with-
out VUR the I and II grades of the inflammatory activity were
identified (24 children, 96%). The severity of paraclinical symp-
toms in the examined children is presented in Table 2.

A comparative analysis of laboratory parameters of the in-
flammatory process activity in young children with PN, depend-
ing on sex, revealed a significant increase in the level of white
blood cells in girls of both groups (15.98+1.26 G/L in girls with
PN with the underlying VUR and 13,72+2,34 G/L in girls with
PN without VUR). In boys, the levels of leukocytes were signifi-
cantly lower (p<0,05) and made up 11,4+1,21 G/L in PN with
the underlying VUR and 9,56+1,17 G/L in PN without VUR.
The same tendency was registered in the ESR and CRP indices:
in girls, the levels were higher than ones in boys.

The level of enzymes in the urine was found to increase
during the active phase of PN: NAG (96.14+4.32) and GGTP
(5.69+0.49) compared with patients in the inactive phase of the
disease (30.68+3.29 and 3.96+0.15, respectively) and healthy
children (25.27+1.13 and 2.72+0.89), p<0.05 (Figs. 3 and 4).
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Table 1. Indicators of the urinary syndrome in the examined children

Examined children
Indicators PN without VUR, n=25 PN with VUR, n=25
abs. % abs. %
Urine transparency changes 6 24,4 15 60,0
Bacteriuria 25 100,0 25 100,0
Proteinuria 4 16,0 8 32,0
Leukocyturia 25 100,0 25 100,0
note: PN- pyelonephritis, VUR - vesicoureteral reflux
Table 2. Indicators of the inflammatory process activity in kidneys
I activity grade II activity grade III activity grade
Indicator PN \V,Vlijtll;"“t PNwith VUR| © N\V,V[ijtll{"“t PNwith VUR | © N\V,Vlijtll{"“t PN with VUR
abs % abs % abs % abs % abs % abs %
Leukocytosis, 10G/1 12 48 3 12 13 52 20 80 - - 2 8
ESR, mm/hr 17 68 2 8 7 28 21 84 1 4 2
CRP, mg/1 16 64 2 8 8 32 22 88 1 4 1 4
note: PN- pyelonephritis; VUR - vesicoureteral reflux; ESR - erythrocyte sedimentation rate; CRP - C-reactive protein
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Fig. 3. Indices of enzymeuia in children with pyelonephritis
and in healthy children

note: GGTP - Gamma-glutamyltranspeptidase, (U/mol creati-
nine); NAG - neutral alpha-glucosidase (micromole maltose/mili-
mol creatinine/ 1 hour); AAP - L-alanine aminopeptidase (nkat/

mol creatinine); PN- pyelonephritis; HC - Healthy Children
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Fig. 4. Indices of enzymuria in children with pyelonephritis

note: GGTP - Gamma-glutamyltranspeptidase, (U/mol cre-
atinine); NAG - neutral alpha-glucosidase (micromole maltose/
milimol creatinine/ 1 hour); AAP - L-alanine aminopeptidase
(nkat/ mol creatinine); PN- pyelonephritis; VUR - vesicoure-
teral reflux

The increase in the enzymes activity (NAG, GGTP) in patients
with PN in the active phase correlated with the leukocyturia de-
gree (r=10.77 and r = 0.71, respectively, p <0.05) and the level of
CRP (r=0.56 and r = 0.66, respectively, p <0.05). In the inactive
phase of PN with VUR, the level of GGTP in the urine is reliably
higher (3.96 + 0.15) compared to PN without VUR patients (2.82
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+0.17, p <0.05), indicating in the first place on damage to a brush
border of the epithelium of proximal tubules. NAG indices were
also higher in children with PN and VUR. Indices of enzymes
in children with PN in the inactive phase and in healthy children
indicated no significant difference. No deviation in urine enzymes
of'ill children was noted depending on sex.

It is known that one of the profibrotic factors is Gal-3 - pleio-
tropic lectin, which plays an essential role in cell proliferation,
adhesion, differentiation, angiogenesis and apoptosis. The ob-
tained data indicate that Gal-3 activates many profibrotic fac-
tors, promotes the spread and transformation of fibroblasts and
mediates collagen production. However, today in the scientific
literature data on the indicators of these markers for inflamma-
tory diseases of the kidneys in young children is solitary and
contradictory. We had found high rates of Gal-3 in infants with
underlying VUR (8.44 £ 0.93) [95% CI, 6.59-10.19] ng/ml. The
concentration of this marker was significantly lower in children
with PN without VUR (3.55 + 0.89) [95% CI, 1.81-3.99] ng/
ml and in healthy children (1.59 + 0.19 ) [95% CI, 0.86-2.13]
ng/ml, p <0.01. In children with PN with underlying VUR, the
level of Gal-3 was significantly increased with an increase of the
activity grade. Thus, for the third grade, this marker was 10.99 +
1.57 ng / ml (95% ClI, 8.43-11.99 ng/ml), and was significantly
higher compared to the indices in I and II activity grades (5, 67
+0.81 ng/ ml [95% CI, 3.59-5.83 ng/ml] and 8.19 + 1.22 ng/ml
[95% CI, 4.79-9.59 ng/ml] respectively), (p <0.05). In patients
with PN without VUR, the Gal-3 level did not vary depending
on the activity grade. Also, no difference in the Gal-3 indices in
children with PN depending on sex was identified. Nevertheless,
a reliable connection between the Gal-3 indices and the renal
cortical index (RCI) had been found. With RCI 0.07-0.16, the
Gal-3 level was 4.53 + 1.22 [95% CI, 3.44-5.61] ng/ml. The
highest Gal-3 level made up 9.88 + 1.46 [95% CI, 7.97-11.69]
ng/ml ( p<0.01) in children with PN with underlying VUR, and
RCI higher than 0.17.

There was a tendency to increase of Gal-3 levels in children
with PN without VUR, but we did not identify any significantly
higher Gal-3 indices.

In our opinion the analysis of Gal-3 indices in children, de-
pending on the duration of PN was important. In infants with
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an increased duration of renal inflammation, the level of fibrosis
formation rate has increased. Thus, a significantly higher level
of Gal-3 (12.46 + 4.21 ng/ml) [95% CI, 8.37-16.92 ng/ml] was
in children who considered renal inflammation for 6 months and
longer. While after the three months of the disease, the Gal-3
(6.13 £ 1.77 ng/ml) [95% CI, 4.01-11.11 ng/ml] was twice as
lower (p <0.05). The positive correlation between the Gal-3 lev-
el and the CRP index (rxy = 0.54, p <0.05) was revealed.

The concept of “biomarkers” was defined in 2001 by the Na-
tional Institutes of Health of the USA as “a characteristic that is
objectively measured and evaluated as an indicator of normal
biological processes, pathogenic processes or pharmacologic
responses to a therapeutic intervention” [1]. New research in
the field of biomarkers allows exposing a new way to early di-
agnosis of diseases, selecting the most effective therapy (per-
sonalized medicine), monitoring the response to intervention,
excluding patients who are most prone to the development of
undesirable side effects, and predicting the outcome both in
clinical trials and in everyday clinical practice. Biomarkers that
have identical properties, both in animal models and in humans,
can serve as a connecting link between a scientific research and
clinical working out.

Complementary clinical studies are needed for finding out
the possibilities of their use in everyday clinical practice and
in the process of development of new antifibrotic medications.
Further studies may demonstrate more distinct associations with
clinical endpoints. The role of other biomarkers in assessing the
activity of the inflammatory process and the fibrosis in kidneys
is not finally established and actively discussed. More effort is
needed in conducting of specially designed clinical studies with
a high statistical capacity to clarify the place and role of biologi-
cal markers in the diagnosis and treatment of patients with PN.

Conclusion. An elevated level of enzymes in the urine is a pre-
dictor of PN development and an early marker of microbial kid-
ney damage in children with VUR. A direct correlation relation-
ship was established between the level of the enzymeuria of the
tubular type and the activity of PN. The Gal-3 can be used for
an early diagnosis of fibrotic changes of the renal parenchyma in
adolescent children with PN and underlying VUR.
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SUMMARY

BIOMARKERS OF RENAL INJURY RISK IN CHIL-
DREN WITH PYELONEPHRITIS

'Sorokman T., 'Sokolnyk S., *Popelyuk O., *Makarova O.,
‘Kopchuk T.

Bukovinian State Medical University, ' Department of Pediatrics
and Medical Genetics, *Department of human anatomy Mykola
Turkevich; *Department nursing of higher nursing education;
‘Department of Pharmacology Chernivtsi, Ukraine

The most common cause of fever in case of anomalies of the
urinary system is pyelonephritis (PN). Despite the fact that an
intensive search for informative clinical and laboratory markers
of PN in children is being conducted in recent years, this problem
remains unresolved.

Objective - to examine the content of organ-specific enzymes
(neutral o-glucosidase (NAG), L-alanine aminopeptidase
(AAP), y-glutamyltranspeptidase (GGTP) in urine and galectin
3 (Gal -3), C-reactive protein (CPR) in blood serum.

A prospective, comprehensive clinical and laboratory-
instrumental examination was performed in 75 children under
the age of 1. The activity of organ-specific enzymes (NAG,
AAP, GGTP) in urine and CPR, Gal-3 in the serum of blood
were estimated as markers of proximal tubules' damage.

The majority (62.99 + 5.33%) of hospitalized children with
febrile temperature and urine changes were diagnosed with PN,
which often arose with underlying congenital malformations
of the urinary tract. Among children with PN underlaying with
VUR, the II and III grades of activity were significantly more
frequent. An increase of the level of the enzymes in the urine is
observed in the active phase of PN, which correlated with the
level of leukocyturia and the level of CRP. During the inactive
phase of PN with VUR, the level of enzymes was also higher
than the one in children with PN without VUR. High values
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of Gal-3 were detected in case of underlying VUR, which
increased together with increased activity and duration of the
inflammatory process in kidneys and correlated with the level
of CRP. The Gal-3 can be used for an early diagnosis of fibrotic
changes of the renal parenchyma in adolescent children with PN
and underlying VUR.

Keywords: children, pyelonephritis, vesicoureteral reflux,
organ-specific enzymes, galectin 3.

PE3IOME

BUOMAPKEPBI PEHAJIBHOI'O ITOPA’KEHUS IIPU
NUEJOHE®PUTE Y IETEN

Copoxman T.B., Cokoabnuk C.B., [lonearok MAB,
Makaposa E.B., Konuyk T.I'.

Buvicwee cocydapcmesentoe yuebnoe 3aéedenue Yxpaunvl «by-
KOBUHCKULL 20CYOAPCMBEHHbIL MEeOUYUHCKUL VHUBEPCUMEN »,
Yepnosyuwl, Yxpauna

Haunbosnee yacToil mpUYMHOI TMXOpaaKy HA (POHE aHOMAIIHIA
MoueBoii cuctemsl sBisiercs: nuenonedput (ITH). Hecmorpst Ha
HHTCHCHUBHBIC ITOUMCKH I/IH(I)OpMaTl/IBHbIX KJ'[I/IHI/IKO—J'IaGOPaTop-
HbIX Mapkepos [IH y nmereil, mpobGiema mo ceif 1eHb ocTaercs
HEpEILICHHOM.

Lenbio uccnenoBaHus SIBUWIOCh W3YYCHHUE COIEPKaHHs Opra-
Hocreruduuecknx (epMeHTOB (HeHTpajbHas O-IIIOKO3U/a3a,
L-anannnamuHoOIeNnTHAA3, Y-IIyTAMIJITPAHCIIENTHIA3a) B MOYE,
rajiektiHa 3 1 C-peakTUBHOTO MPOTEHHA - B CHIBOPOTKE KPOBH.

[TpocniekTHBHOE KOMIUIEKCHOE KIMHUYECKoe U Jiabopa-
TOPHO-MHCTPYMEHTAJIbHOE O00CIIeJOBaHUE IpOBeieHO Yy 75
nereil B Bo3pacte a0 1 roma. B kadectBe mapkepa MOBpex-
JACHUS TPOKCUMAJIbHBIX KaHAJBLEB OIPEAC/AIaCh aKTUB-
HOCTh (epMEHTOB - He#TpambHas a-rmoko3ugaza (NAG),
L-ananunamunonentunasa (AAP), y-miyTaMuiTpaHcenTiaasa
(GGTP) B moue u comepxkanue ranektuHa 3 (Gal-3) wu
C-peaxtusHoro npotenHa (CRP) B cbIBOpOTKE KPOBH.

VYV OGonpmuHCcTBa (62,99+5,33%) rocnuTaiu3upoOBaHHBIX
neTeil ¢ peOpuIIbHOIM TeMIepaTypoil 1 U3BMEHEHUSIMU B MOYE
nuarnoctuposan [TH. Cpenu nereit ¢ ITH Ha done my3sip-
HO-MOYeTOUHHKOBOTO pedirokca (ITMP) moctoBepHo yarie
Berpevanuck II u III crenenu aktuBHOCTH. B akTHBHYIO
¢azy ITH nabmionanochk MOBBIIICHHE YPOBHS (EPMEHTOB B
MoOuYe, KOTOPO€ KOPPEIUPOBAJIO CO CTEICHBIO JCHKOLUTYPHUH
u yposueM CRP. B neakrunywo ¢asy IIH ¢ [IMP yposuu
(bepMeHTOB TakxKe ObLIH BbIlIe, yeM y aereit ¢ [TH 6e3 [IMP.
BrusiBnens! Beicokue nokasarenu Gal-3 npu namuunu [IMP,
KOTOPBIC YBCINYHUBAJIIUCH 10 MEPE IMOBBIMICHUS CTCIICHU aK-
TUBHOCTH U IPOJOJKUTEIBHOCTU BOCHAJIUTEIBHOTO IPO-
1ecca B OYKax U Koppenuposanu ¢ ypoBaeM CRP.

Jnst paHHel AMArHOCTHKU (GUOPOTHYECKHX HM3MEHEHHH CO

CTOPOHBI IOYEUHON MAPEHXUMBI Y IeTel paHHEro BO3pacTa Ipu
ITH na dpone I[IMP moxxHO ncnosnb3oBats yposenb Gal-3.
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ASTHMA PREDICTIVE INDEX AND NITRIC OXIDE PROGNOSTIC VALUE
IN YOUNG CHILDREN WITH RECURRENT WHEEZING

Mikeladze T., Zhorzholiani L., Saginadze L., Arveladze G., Sulaberidze 1.

Davit Aghmashenebeli University of Georgia; Institute of Pediatrics - Allergy Center,
Evex Regional Hospital, Clinic CURACIO, Tbilisi, Georgia

A broncho-obstructive syndrome (wheezing-syndrome),
characterized with high prevalence in early childhood,
complicated differential diagnosis and non-homogeneous
prognosis, is considered as an actual issue of pediatrics and
pediatric pulmonology [1,4,6]. According to the results of
epidemiological studies, the prevalence of wheezing in early
childhood was 30-40%. At the age of 1 year, wheezing was
observed in 10-15%, up to 3 years — in every third child,
while the prevalence of respiratory-associated diseases in
children 5 years of age reached 50% and only in 1/3 of chil-
dren with one or several episodes of bronchial obstructive
syndrome in the age of up to 3 years developed bronchial
asthma at the age of 6 years and above [4,9]. Hypodiagnos-
tics was noted in 18-75% of children with asthma symptoms,
and hyperdiagnostics of the disease (11%) was also common
in the primary healthcare system, where despite of absence
of medical conditions inhaled glucocorticosteroids are wide-
ly used, due to which bronchial asthma cannot be diagnosed
in some cases or treatment of patients is irrational [1,8].

Thus, diagnosis of bronchial asthma is the actual problem of
pediatric practice, especially in younger children. Diversity of
phenotypic and age presentations of the disease significantly com-
plicate the timely diagnosis of the disease in children with recur-
rent wheezing. Due to the above-mentioned, early identification
of bronchial asthma predictive index is of great importance.

There are several predictive models of different diagnostic
values, however, their application in clinical practice is com-
plicated with methodological difficulties and/or limited with
minimum age of the child and other related peculiarities [2,17].

One of the simplest, non-invasive and accessible asthma pre-
dictive index (API) was developed to determine the predictive
risk of bronchial asthma formation, characterized with high
specificity (97%) and successfully used in young children (Tuc-
son Children’s Respiratory Study) [5,10,20].

Determination of nitric oxide (NO) concentration in exhaled
air, is considered as an early and reliable marker of eosinophilic
activation in the lower respiratory tract, enabling selection of ba-
sic therapy and monitoring as well as compatibility assessment,
especially in pediatric practice [11,14,16].

The aim of the study - the study is aiming at investigation
of asthma predictive index and predictive value of quantitative
changes in nitrogen oxide in children with recurrent wheezing of
different phenotypes.

Material and methods. An observing cross-sectional clinical
study where 120 patients 5 to 7 years of ages with wheezing syn-
drome were involved has been conducted. These patients were
divided into two groups according to the triggering factors of
wheezing. The first group consisted of 80 patients with multifac-
torial wheezing but the second group - 40 patients with episodic
wheezing, respectively.

Inclusion criteria were as follows: age between 5 to 7 years;
3 or more episodes of wheezing during the past year; parental
consent to allow the patient to participate in clinical trial.

Exclusion criteria were as follows: chronic disease of respira-
tory system; congenital anomalies of the cardiovascular system;
neurological pathology.
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During the study process, demographic data, hereditary an-
amnesis, age of wheezing debut and course features, personal
atopic anamnesis (allergic reactions, atopic dermatitis, allergic
conjunctivitis, drug or medication allergies), treatment efficien-
cy and etc. A complex assessment of clinico-anamnesic, allergic
and immunological characteristics has been performed.

The asthma predictive index (API) was used to determine the
predictive risk of bronchial asthma formation, which is character-
ized with high specificity (97%) and low sensitivity (16%). The
development of the mentioned index was based on 13 year obser-
vation of thousands of children [20]. Its positive predictive value
(PPV) is 77% that makes it possible to assume that the probability
of asthma formation in children, 6 - 13 years of age, with positive
predictive index is 77% (evidence degree C), while in children with
negative predictive index - only 3%, respectively. In addition, it
should be noted that the probability of developing bronchial asthma
in children with positive index was 4-10 times higher in comparison
with the children with negative predictive index [3,19].

The predictive index is intended for young children who ex-
perienced 3 or more episodes of wheezing during the past year,
at least one of which was confirmed by a doctor.

Although the investigation of predictive index validation
showed high specificity of the method, the API does not belong
to asthma screening methods used more frequently in children
with recurrent wheezing [15,18].

The determination of nitric oxide concentration (FeNO) in ex-
haled air was carried out by using the inflammometers (NIOX
MINO). The method is non-invasive and has been successfully
used in young children. For statistical analysis of the obtained
results, software packages - Microsoft Excel 2010 and SPSS /
v18 have been used.

Results and their discussion. 120 patients, 5 to 7 of age,
were examined (average age - 6.13 £ 0.86 years). Among them
girls were 32.5% (39 patients), and boys - 67.5% (91 patients),
respectively. The first group included 80 patients (66.7%) with
multifactorial wheezing syndrome, and the second group - 40
patients (33.3%) with episodic wheezing.

In the comparable groups, the major criteria of API index have
been studied: family allegro-anamnesis (asthma in parents), atopic
dermatitis diagnosed by the doctor (eczema) and minor criteria:
allergic rhinitis diagnosed by the doctor, wheezing episodes in
response to cold air and the number of eosinophils in peripheral
blood> 4%. The obtained results are given in the Table 1.

Assessment of the asthma predictive index was carried out in
accordance with summary assessment of the scores, correspond-
ing to each criterion.

A probability of asthma formation in school age children was
high (77%) and this result was assessed as positive — by Stringent
criteria (Positive By Stringent Criteria) in case if the mentioned pa-
tient has 3 or more episodes of wheezing during the first three years
of life as well as 1 major- and 2 minor diagnostic criteria.

Less than 3 wheezing episodes during the first three years of
life, and 1 major and 2 minor diagnostic criteria indicate to 59%
probability of asthma formation and were considered as posi-
tive by Loose Criteria. Results of the API index interpretation in
children with recurrent wheezing are presented in Fig. 1.
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Table 1. API- index criteria in the studied contingent (n=120)

Criteria

Multifactorial (n=80)

Episodic (n=40) In total (n=120)

More than 4 episodes of wheezing within the last 12 months

67(83.8%) 4(10.0%) 71(59.2%)

Major criteria

Asthma in family anamnesis (history)

65(81.3%) 23 (57.5%) 88(73.3%)

Atopic dermatitis diagnosed by the doctor (eczema) 56(70.0%) 20(50.0%) 76(63.3%)
Minor criteria

Rhinitis diagnosed by a doctor 74(92.5%) 9(22.5%) 83 (69.2%)
Wheezing in response to cold air 31(38.8%) 3(7.5%) 34 (28.3%)
Number of eosinophils > 4% 34(42.5%) 4(10.0%) 38 (31.6%)

Table 2. Relative chance, specificity and sensibility of API Index in studied contingent (n=120)

Wheezing . X
, isodi OR Sensibility | Specificity | POSitive P | negative P
Multifactoral Episodic (95%CI) y p y value value
(n=80) (n=40)
.\ 53.4
0, 0, 0,
Positive (77%) | 65 (81.35%) 3(7.5%) (132.253.0) 0.81 0.93 0.96 0.71
.\ 27 (75.0%) 0.09
0, 0
Positive(59%) 13 (16.45%) 003-025) 0.16 0.33 033 0.16
13.0
0, 0,
Summary 78(65%) 30 (38.8%) (2.44-91.74) 0.98 0.25 0.72 0.83
Negative o 10 (25.0%) 0.08
2 (2.5%) (0.01-0.41) 0.03 0.75 0.17 0.28
positive (77%)— x’=56.10,p =0.000, positive (59%)— y’=31.9, p =0.000, summary — y’=10.5,p =0.002, negative — y’=10.5,p =0.002

Table 3. Relative chance, specificity and sensibility of nitric oxide (NO) in studied contingent (n=120)

‘Wheezin
Increase in FeNO - g OR (95% Sensibi- Specifi- | positive P | negative P
concentration/level M“}:izcot;’ml Episodic (n=40) (6} ) lity city value value
.. 5.92
Positive (77%) 19 (23.8%) 2 (5.0%) 12-39.1 0.24 0.95 0.90 0.38
. 0.22
Positive (59%) 3 (3.8%) 6 (15.0%) 0.04-1.1 0.04 0.85 0.34 0.31
1.52
Summary 22 (27.5%) 8 (20.0%) 05642 0.28 0.8 0.73 0.35
Negative 58 (72.5%) 32(80%) 0.72 0.2 0.64 0.27

positive (77%) — y’=5.260, p=0.022, positive (59%) — y’=3.37, p=0.066, summary — y’=0.45,p=0.502, negative — y’=10.5,p=0.002

70
60
50

30
20
10

28
75| 2 E

Positive (77%) Pasitive (53%) Negative (3%)

@ Multifactorial Wheezing
_IEpisodic Wheezing
positive (77%)— y*=53.4, p=0.000,
positive 77% —OR-53.4, p=0.000,
positive 59% - OR-0,09, p=001
negative 3% - OR — 0,08, p=0.000
Fig. 1. API - Index interpretation results in studied contingent

In the group of multifactorial wheezing, 77%-positive results
were revealed in 65% of patients much higher than in children
with episodic wheezing (7.5%) indicating to high probability of
© GMN

asthma formation in the first group of patients. According to our
results, 59% positive results were fixed twice as much in chil-
dren with episodic wheezing.

Having compared the data of children with multifactor and
episodic wheezing, it was revealed that relative chance of 77%
positive response was 53.4 (95% CI 13.2-253.0) and chance of
59% - positive response -OR 0.08 (95% CI 0.03- 0.22), respec-
tively (Table 2).

According the data of table it is clear that the sensibility of
77%-positive outcome was 81% and the specificity - 93%. Con-
sequently, predictive value of positive response to the API index
was high (96%). The concentration of nitric oxide (FeNO) in ex-
haled air was measured in all patients with wheezing (Table 3).

The average level of nitric oxide concentration in patients with
multifactorial wheezing was 27.8 & 0.71. The increase in concen-
tration was fixed in 22 patients (27.5%). The NO average index in
patients with episodic wheezing was 11.85+6.56. The increase in
concentration was fixed in 8 cases (20.0%), among them 6 cases -
children with 59% positive response to the API index, but 2 cases
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with 77% positive response. Relative probability was high only at
77%-positive response and was equal to 5.92 (95%CI 1.2-39.1).

The relative chance was high only at 77%-positive response
and was equal to 5.92 (95% CI1.2-39.1). High specificity (95%)
and relatively less sensitivity (24%) of nitric oxide (NO) con-
centration were revealed in the same cases.

In comparison to other studies [7,11,12], where high levels
of API index and nitrogen oxide concentration were detected
in children with wheezing, in our cases, moderate increase in
FeNO concentration supposedly might be caused by common
use and/or misuse of inhaled glucocorticosteroids has been
observed. Despite the above-mentioned, it was noteworthy to
emphasizethe high specificity of FeNO-concentration (95%) at
77% positive response to the API index.

Consequently, the first attempt of applying the asthma predictive
index (API) in Georgia showed that API appeared to be a conve-
nient and useful additional clinical tool to assess the risk of bronchial
asthma in young children population with wheezing -syndrome.

In addition, according to the study, correlation/association
between the positive indicators of API index and nitrogen oxide
(NO) level at multifactorial wheezing makes it possible to pro-
vide long-term prediction of outcomes and determine the contin-
gent requiring secondary prophylactic intervention.
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SUMMARY

ASTHMA PREDICTIVE INDEX AND NITRIC OXIDE
PROGNOSTIC VALUE IN YOUNG CHILDREN WITH
RECURRENT WHEEZING

Mikeladze T., Zhorzholiani L., Saginadze L., Arveladze G.,
Sulaberidze 1.

Davit Aghmashenebeli University of Georgia; Institute of Pedi-
atrics - Allergy Center, Evex Regional Hospital, Clinic CURA-
CIO, Thilisi, Georgia

The study was aiming at investigation of Asthma Predictive
Index (API) and predictive value of quantitative changes in ni-
tric/nitrogen oxide (NO) in children with recurrent wheezing
of different phenotypes. An observing cross-sectional clinical
study where 120 patients 5 to 7 years of ages with wheezing
syndrome were involved has been conducted. In the group of
patients with multifactorial wheezing, 77%-positive results re-
vealed in 65% of patients indicated to high probability of asthma
formation. 59%-positive response to the API index prevailed in
patients with episodic wheezing (28%). 77%-positive response
sensitivity was 81% and specificity -93%, respectively. The in-
crease in NO concentration (27.8+0.71) was fixed in 27.5% of
patients with multifactorial wheezing, especially at 77% posi-
tive response to the API index. Measurement of API index and
NO levels at early ages to reveal the contingent with high prob-
ability of asthma formation, especially in young children with
multifactorial wheezing is of great importance.

Keywords: Asthma Predictive Index (API), nitrogen oxide,
children, recurrent wheezing.
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PE3IOME

HUHJAEKC PUCKA ACTMbI U MPOTHOCTUYECKHUE HEHHOCTH OKCHUJA A30TA
VY JETEM MUIAJIIIETO BO3PACTA C PELMIUBUPYIOIIMM BU3UHI OM

Muxkenanze T.3., ’Kop:xomuanu JI./L., Carunanze JI.K., Apenanze IA., Cynadepunze U.E.

Vuusepcumem um. [asuoa Aemawenebenu; Hncmumym neduampuu - Aniepeonozuieckutl yeHmp,
Pezuonanvuwiii l'ocnumanv “Eeexc”, Knunuxa KYPALIUO, Tounucu, I py3us

Ilenbo uccienoBanust SIBUJIOCH ONPEEIeHUEe NHIEKCa PUCKa
actMbl (API) 1 mporHOCTHYECKOH IEHHOCTH KOJIMYECTBCHHBIX
HN3MEHEeHUH KoHIeHTpanuu okcuya azora (NO) y mereit ¢ penu-
JVBHPYIOIIAM BH3HHTOM PA3JIMYHOTO ()CHOTHUIIA.

IIpoBeneHo oOcepBaTHBHOE, KPOCC-CEKIIMOHHOE KIMHUYEC-
Koe HccienoBanue ¢ yyactueM 120 manueHToB B BO3pacTe oT 5
JI0 7 JIeT ¢ CUHAPOMOM BU3UHTA. B rpyrre nainueHToB ¢ MyJib-
TU(PAKTOPHBIM BU3UHIOM 77%0-110JI0KUTEIIBHBINA OTBET BBISBICH
y 65% nanueHToB, 4TO YKa3blBa€T HA BBICOKYIO BEPOSTHOCTH
(dopmupoBaHus acTMBL. B ciydae SIH30IUYECKOTO BH3HMHTA

(28%) mpeobnaman 59%-NONOKHUTENBHBI OTBET HAa HHJIECKC
pucka actMbl (API). UyscTBuTensHOCTE 77%-10JIOKUTEIBEHO-
ro orBera cocraBmia 81%, crermpuanocts - 93%. YBennue-
uue kounenrpanuu NO mo 27.8+0.71 3adukcuposano y 27,5%
MaleHTOB C MHOTO(AKTOPHBIM BU3MHIOM, OCOOCHHO IIpH
77%-11010KUTEILHOM OTBETE Ha MHIEKC pucka acTMbl. Ompene-
nenue unaexkca API v ypoBHS okcuza a3oTa y JeTed Milajuiero
BO3pacTa ¢ MHOTO()AaKTOPHBIMU XPHUIIAMH MMEET IIPOTHOCTHYE-
CKYIO LICHHOCTb ISl BBISIBIICHUSI KOHTUHICHTA C BHICOKOI Bepo-
STHOCTBIO (DOPMUPOBAHUS ACTMBI.
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AHAJIM3 COOUAJIBHO-JEMOI'PAONYECKUX PAKTOPOB PUCKA HEJOHOIEHHOCTHU
HOBOPOXIAEHHBIX 11O MATEPUAJIAM PECITYBJINKHN KA3BAXCTAH

Jxamenunona Y.C.

Tocyoapcmeennviii meduyunckuti ynugepcumem copooa Cemetl,
Kageopa obuecmeennoco 30pasooxpanenus, Pecnyonurka Kazaxcman

IIpexxneBpeMeHHbIC POJBI SABISIOTCS MPUUYUHON TIOYTHU TO-
JIOBUHBI BCEX CIy4aeB CMEPTHOCTU HOBOPOXKJECHHBIX JeTel B
MHPE U BTOPOH MO0 3HAYMMOCTH MOCJIE MTHEBMOHUU IPUYMHON
cMepTu Jerel B Bo3pacte A0 msaTH Jiet [5]. HepoHouieHHbIe
JIETH - 9TO JI€TH, POKJICHHBIE )KUBBIMH 110 37 HEJleNNb recTalu-
OHHOTO cpoka. Kaxelii Ton B Mupe morubaeT okono 1 M-

© GMN

JIMOHA HEJOHOLICHHBIX JeTed. B pa3Butrhix cTpanax 9 us 10
HEJOHOILCHHBIX JeTell BBKUBAIOT IIPU OKA3aHUU CIICLHAIIb-
HOM MEIUIIMHCKON MOMOIIY, TOrJa KaK B CTPaHaX ¢ HU3KUM
noxoznoM BepkuBaeT 1 u3 10 [9]. IlpexneBpeMeHHbIE POABI U
UX TOCIIEJICTBYS SBISIOTCS CEPbE3HOM MPoOIeMoil 31paBooX-
paHenus Bo Bcem mupe [3].
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IpesxaeBpeMeHHO POXKICHHBIC IeTH OoJiee TOABEPKEHBI Pa3-
BHUTHIO IIATOJIOTHUYCCKHX COCTOleI/Iﬁ B CpaBHCHHU C HETbMHU,
POXICHHBIMU B CPOK [2], ¥ IIOKa3aTesib CMEPTHOCTU U 3a0oite-
BaeMOCTH y HHX Bbiie [21]. HanbosbleMy pucKy noBepiKeHbI
JIETH, POXKACHHBIC HAa FECTAIIMOHHOM CpoKe 10 28 1 32 Hefelb.
OHM COCTaBIIAIOT TPYIILy BBICOKOIO PHCKa 10 4acToTe 3adoie-
BA€MOCTH, (PU3NYECKON, MHTEIICKTYaIbHON U SMOLIMOHAIBHOM
HETIOJIHOIICHHOCTH [22].

VmeeTcss MHOXKECTBO MyOJIMKAIMH, B KOTOPBIX MPEACTABICH
aHaian3 (aKTOPOB pHCKA POXKACHHUS JeTeil MPeXAEeBPEMEHHO,
onHaxo ot 30% 1o 50% npexkaeBpeMEHHBIX POAOB POUCXOIAT
6e3 Bumumoii npuunnbl [20]. Iepuon GepeMeHHOCTH - OIUH
U3 CaMbIX 3HAYUMBIX IIPEAUKTOPOB OYyIYyILIEro 370pOBbs U BbI-
uBaHust pedeHka [16]. CornacHo auTepaTypHbIM JaHHBIM [6],
HanOosee 3HAYMMBIMU (DaKTOpaM¥u PUCKA SIBISIOTCS BO3pacT
Marepy (IOHBIC M MO3IHHE POJIbl), KOPOTKUI MHTEPBAT MEXKIY
OepementnoctsiMu [12], MHOromioqHas OGepeMeHHOCTh (Tiepe-
pacTsbkeHHE MaTKU BO BpeMs BbIHAILIMBAHUS JETEH).

Bosee BbIcOKHe MOKa3aTesn MPekIeBPEMEHHBIX POIOB OOHA-
pPYXXMBalOTCs y MaTeped, He cocroamux B Opake [13]. 3nauu-
MbIMU (DaKTOPAMH PHCKA SIBISIFOTCS HU3KHH COLMATbHO-IKOHO-
muueckuil craryc marepeit [10,18,19], o6pa3 xu3Hu, Hamuuue
BPEIHBIX PHUBBIUCK, Ype3MEpHbIC (pU3NUSCKHUE HATPY3KU U Xa-
pakTep Tpya0Bo#i aesitensHOoCTH [ 14]. Myskckoit mon 6osee moj-
BEP)KEH PUCKY POXKICHHS MPESKACBPEMEHHO; y HEIOHOIICHHBIX
JieTeil My)KCKOTO T10J1a BBISIBIICHBI OOJiee BBICOKHE ITOKA3aTeIH
cmeprHoctH [7]. CormacHO pesyibraraM IPOBEASHHOr0 0030pa
JIUTEPaTypbl BBISIBICHA MHOTO(AKTOPHOCTD MPEKAECBPEMEHHBIX
ponoB. OHaKO MCCIIeIOBaHUH, MOCBSIICHHbBIX aHAIU3Y (aKTo-
POB pHCKa POXIEHHS HEIOHOLICHHBIX JIeTeH Ha TeppPUTOPUHU
Pecnyonuku KazaxcraH, o4eHb Masio.

Lenbio uccienoBanus SBUJIOCH Ha OCHOBAaHMU aHAlU3a pe-
TPOCIIEKTHBHOM U TeKyILeld HayqyHOH HH(POPMALIMH OIPEICTUTD
(akTOphI pUCKa POXKACHHST HEIOHOIICHHBIX JeTel B ropoae Ce-
meii, Kazaxcran.

MarepuaJj u MeToabl. J(n3aiiH uccienoBaHus - peTpoCIeK-
TUBHOE KOTOPTHOE HCCIICIOBAaHUE MATEPUHCKUX (HaKTOPOB
pHUCKa TIPEXIEBPEMEHHOTO pOXJIEHUs jaerell. PerpocriekTus-
HO IIpOaHaJIM3MupPOBaHbl KapThl CTALlMOHAPHBIX 60.]'[]>HI>IX He—
punatansHoro nenrpa I. Cemeil. B Kazaxcrane neiictytor 26
IepruHaTajJbHbIX LHEHTPOB MO BBIXAXXWBAHWUIO )IeTeﬁ CO CpOKOM
recraiuu MeHee 28 Hezens. Bocrouno-Kasaxcranckas oonacts
3aHUMACT JUAUPYIOLIME MO3UIUM 10 YPOBHIO MJIJEHYECKOH
cmeprHocTu B PecriyOiuke. Ha 6ase [lepunaransHoro neHrpa
ropona Cemeit (ITL . Cemeit) mpoxoasT peabUIUTAIINIO BCE HE-
nonHomennsie getu Cemerickoro peruona (ropon Cemeit u 61u3-
JIe)kKAIIMe 10 TEPPUTOPUATIBHOMY IIPU3HAKY PAiOHBI U CEITbCKUE
HaceJeHHble MyHKTHI). B 90% ciyuaeB HelOHOLICHHBIE AETH
poxnatores B [1L . Cemeid, ocranbubie 10% pocTaBisioTes mo-
CPEIICTBOM CKOPOM TIOMOIIM ¥ CaH.aBUAIMK B IIEPBBIC YACHI 110-
cie poxxaenust. [Iponecc peadbmnmuranuu 100% HETOHOIICHHBIX
nereit no Beiucku npoxoaar B 1L r. Cemeit. B uccienosanue
BKJIIOYEHO 722 aeteid, 3 HUX 358 HEAOHOIIEHHBIX U 364 m0-
HOLIICHHBIX. KpI/ITepl/II/I BKJIFOUCHUSA: KUBOPOXKIACHHBIC ACTU CO
cpokoM rectaiuu ot 21-37 Hemenb, COIIACHO ONPEICICHUIO
BO3 (recraninoHHBIN BO3PACT ONPEACISUIA C AAThI TOCICSTHETO
MEHCTpPYaJIbHOTO LIUKJIA), IeTH, poauBiurecs ¢ 1 suBaps 2012 .
o 31 nexadpst 2015 r. KpurepusiMu HCKITIOUEHHUS U3 UCCIIeI0Ba-
HUS IBUJIMCH BCE CJIydaud C HEIIOJIHBIMU JJaHHBIMU.

3a reHepalibHyI0 COBOKYIIHOCTH B3SITHI BCE CIy4ad pOJIOB
Ha 0a3e [lepunaranbHoro nentpa r. Cemeil coracHo JaHHBIM
JKypHasa y4yera npuemMa OEpeMEHHBIX, POXKCHUL] M POAUIBHUL
(bopma 002/y). C nenbro 0TOOpa CiTydacs UCIOJIL30BaH TeHEPa-
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TOp ciyvaiiHeix yncen Random.org. Pacuér BeIOOpKH IpOU3BO-
JTUJICST C TIOMOIIIBIO IporpaMMbl SampleXS.

W3 kapT cranuoHapHOro OOJBHOIO 3aMMCTBOBAHBI CIIEIYIO-
IMe JaHHbIe: JaTa POXKICHUs MarepH W peOeHKa, recTaluoH-
HBII CPOK, I10JI, BEC U POCT peOCHKa MPH POXKIASHUH, Oal Mo
mkaje Anrap Ha 3 1 5 MUHYTax, KOJIMUECTBO IJIO0B y MaTepH,
HAllMOHAJIBHOCTh, CEMEHHOE IOJIOKEHUE, KOJINYECTBO POJOB U
OepeMeHHOCTEH, BBIKUABINICH U aOOPTOB B aHAMHE3€ Marepw,
Jara Hayasa yJera 1o 0epeMeHHOCTH, BO3pacT MeHapXe, COIMyT-
CTBYIOIIIME THHEKOJIOTMYECKHE 3a00IeBaHusL.

Cornacuo knaccupukanuu BO3, HeTOHOUICHHBIC ACTH pas-
JICJICHbl Ha TP Tpynmsl: 1) meTu, poxICHHbIE KpaiiHe Ipe-
JKIEe-BpEMEHHO (MeHee 28 Heienb); 2) ACTH, POKICHHbBIC 3Ha-
YUTEIBHO NpexaeBpeMeHHo (ot 28 mo 32 Henmenb); 3) neTw,
POXKICHHBIC YMEPEHHO M HE3HAYMTEJIBHO MIPEXKIEBPEMEHHO (OT
32 no 37 Henens).

B wusyuaemoii rpymnme npeobnagan sxkeHckuil moi 39,3%
(48,6% B rpynme HelOHOWIEHHBIX U 29,1% B rpyIne JOHOLIEH-
HBIX JieTeid). B Tabnuiie 1 qaHHbIE 10 MOy MPEACTABICHBI OTHO-
HICHUEM MY>KCKOTO I10J1a K JKEHCKOMY, ITPOLEHTHI ITPEICTAaBIICHbI
10 MY’KCKOMY IIOJTY.

CpenHuii BeC HEIOHOLICHHBIX JeTei coctaBui Ha 1930
rpaMM MEHbBIIIC Beca JOHOILIEHHBIX AeTed, pocT - Ha 11 cMm
MeHblIe. OKpY>KHOCTb I'OJIOBBI M TPYAU JCTEH, POXKICHHBIX IIpe-
JKJIEBPEMEHHO, ObLIa, B cpeaHeM, Ha 4,8 ¢cM U 6,8 ¢cM MeHbIIIC B
CPaBHEHHUU C AE€TbMHM, POXKICHHBIMU B cpoK. bamt Anrap Ha 3 u
5 munyTe ObUT Ha 4 1 3 Gajula MEHbIIE B CPABHEHUH C AETHMH,
POXXICHHBIMH B cpoK. CpeHUI BO3pacT MEHapXe y MaTepel B
oboux rpymmax cocraBui 13 ner. Marepu aetei, poxIEHHBIX
MPEXKACBPEMEHHO, ITOCTABJICHbI Ha YYE€T I10 6epeMeHHOCTI/I B
MO3KE TMOYTH Ha | HEAEII0 recTallMOHHOrO cpoka (Tadmumna 1).

B nopasinsttoniem 6onbinHCTBe ciydaeB y 640 (88,6%) mare-
peii OblIa OMHOIIIONHAST OCPEMEHHOCTh, 2 U OoJiee TUIOI0B — Y
82 (11,4%).

B uccrenyemoii nomyssiuy npeodiagani MaTepy Ka3axcKoi
HanuoHanbHOCTH - 584 (81%), 3arem pycckoit - 122 (17%),
Jpyrue HalMOHAIBHOCTH - 16 (2%), cpenu Bcex Opyrux Hauu-
OHaJIbHOCTEH Hanbosee YacTo MOBTOPSIUCH TaTapbl U HEMLIBL.

VY 347 (48,1%) matepeit poasl ObUIN IEPBBIMU B aHAMHE3E, Y
210 (29,1%) - Bropemvu, y 117 (16,3%) - Tpetbumu. YeTsipe u
Gostee pozioB B aHaMHe3e umenu 46 (6,5%) marepei.

[onasistroniee OOIBIIMHCTBO UCCIEIYEMbIX MaTepel COCTOs-
mu B Opake (n=672, 93,3%).

1-2 6epemenHoctu B anamHese umenu 421 (58,4%) marepei,
3-4 6epemennoctu - 215 (29,8%) marepeii, 5 u 6onee GepemMeH-
Hocrei - 86 (11,9%) marepeii.

VY 556 (77,2%) matepeii B aHaMHe3€ OTCYTCTBOBAJIN abOPTHI,
y 693 (96,2%) - BbIKUABILIN. AHAIU3 B3aUMOCBSI3U POXKICHHUS
HEJIOHOIICHHBIX JIeTel ¢ HEKOTOPBIMU MaTepUHCKUMHU (akTopa-
MHU TIpe/ICTaBjIeH B Tabauie 2.

)1.]'15[ aHalin3a KOJIMYECTBEHHBIX MNEPEMCHHBIX HCIIOJIb30BaH
kpurepuii Manna-YutHu (U) a8 HenmapaMmeTpuU4ecKHuX HaH-
HBIX, a TApaMETPUUYECKUX JaHHBIX - t-KpuTepuil CThrogeHTa A1
HE3aBUCHMBIX BbIGOpOK, AHaJIN3 KAYCCTBCHHBIX TaHHBIX ITPOBEC-
JIeH ¢ IpUMeHeHueM kputepus x> [IupcoHa Ui HOMUHAIBHBIX
nepemenHbIX U Tay-C xpurepus Kennana s paHroBbIx nepe-
MeHHbIX. C 1ebl0 onpe/eieHus (akTopoB PUCKA POXKICHHS
JIETeH MPEeXIEBPEMEHHO MPOBEICH MHOKECTBEHHBIN JIOTMCTH-
YEeCKUI perpecCHOHHbIN aHAIH3.

Kputnueckum ypoBHEM 3HAUMMOCTH MPHUHATO 3HAYCHUE
p<0,05. Craructrueckas 00paboTKa JaHHBIX BBITIOJIHCHA C HC-
nosb3oBanueM nporpammel SPSS v. 20 (SPSS Inc., Yukaro, Ui-
nuHolic, CILIA).
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Tabruya. 1. Obwas xapakmepucmuxa y4acmHuuKo8 uccie0o8anus

Henonomennbie
DakTopbI JloHomeHHbIE Bcero
>28 28-31 32-36

284/438

[Ton peberka (MysK/KeH) 22/17 (56,4%) 34/33 (50,7%) 113/139 (44,8%) 115/249 (29,1%) (39,3%)
,J7/0

Bec, rp (M+SD) 791,1 £21,5 1457,8+51,5 2003,5+298,1 3407,4+472,3 2520,4+964,5
Pocr, cm (M+SD) 37,6+1,24 42,2+0,73 45,2+0,22 52,3+0,13 48,1+0,22
OKpY>KHOCTb ~ TOJIOBBI, CM
(M=SD) 27,6+0,51 29,3+0,18 31,1+0,11 35,1+0,52 32,7+0,11
OKpy)XHOCTb ~ TPyAH, CM
(M=SD) 25,6+0,57 27,6+0,19 28,6+0,13 34,1+0,62 31,10,13
Onenka mo Amrap 3, Oamn
(M£SD) 2+1,53 4+1,91 7+1,352 840,58 741,86
Onenka mo Amrap 5, Oamn
(M=SD) 3,56+1,56 5+1,61 7+1,076 840,77 7+1,75
Bo3spact menapxe 1343,84 13+4,64 13+4,32 13+£5,1 13+4,71
CPpOK B3ATHS Ha yieT 1143 16,1 15,6 10+5.3 11£5,5
Mo GepeMEHHOCTH

Tabnuya 2. Bzaumocesnsb podcoenus: 0emetl npescoespemMento ¢ HeKOMopuiMu MamepuHcKumMu axmopamu

DakTopbl Henonomenneie JloHomennnie p-value
ITon pebenka 169 (59,5%) 115 (40,5%) 0,0001
1 279 (43,6%) 361 (56,4%)
KonugecTso 110108 2 76 (96,2%) 3 (3.8%) 0,0001
3 3 (100%) 0
Ka3axu 292 (50%) 292 (50%)
Haumonanerocts pycckue 53 (43,4%) 69 (56,6%) 0,024
Jpyrue 13 (81,3%) 3 (18,8%)
N 3aMykKeM 327 (48,7%) 345 (51,3%)
CeMeliHOE IOJIOKEHHE MAaTEpU e saMyaKent 20 (60.4%) 19 (39.6%) 0,125
1 182 (52,5%) 165 (47,5%)
KonuuecTBo ponos 2 97 (46,1%) 113 (53,8%) 0,24
3 54 (46,2) 63 (53,8%)
4 n Gornee 25 (52,1%) 23 (47,9%)
lu2 202 (47,9%) 219 (52,1%)
3u4 111 (51.6%) 104 (48.3%)
bepemennocts 5u6 30 (46,8%) 34 (53,1%) 0,027
7 u Gonee 15 (68,1%) 7 (31,9%)
0 319 (48,7%) 335 (51,2%)
Hamame a6opTos 1 36 (63.2%) 21 (36.8%) 0,94
2 1(14.2%) 6 (85,7%)
3 u Gonee 2 (50%) 2 (50%)
0 343 (49,1%) 356 (50,9%)
Hanunune BRIKMABIIICH 1 12 (60%) 8 (40%) 0,127
2 2 (100%) 0
3 u Gonee 1 (100%) 0
Cpok B34THs Ha YYET 10 OEpEMEHHOCTH 11+5,7 10+£5,3 0,016

PesyabTaTel M MX oOcyxaeHue. BrisBieHa craTucTH-
YECKH 3HayMMas CBSI3b HEJOHOIIEHHOCTH CO CIEAyIOIUMH
MaTepUHCKUMH (haKTOpaMu: HALMOHAIBHOCTbH, KOJIMYECTBO
OepeMeHHOCTEH B aHAMHE3€ M CPOK B3STHs Ha ydeT 1o Oe-
pemenHocTH. I[locne orGopa Haumbosiee CHIIBHBIX accolua-
Uil mpoBeAéH MHOTO(pAKTOPHBIH PErpecCHOHHBIA aHaJH3.
VYuuteiBas TOT (akT, YTO MCCIEIOBaJaCh CBsI3b OMHAPHOIO

© GMN

HpU3HaKa (ABa BOSMOXHBIX MCXOZla COOBITUS — IPEXIeBpeE-
MEHHBIE POJBI HIIM HET) C HECKONBKHUMH KOJIHUYECTBEHHBIMU
U KaueCTBEHHBIMH MPU3HAKAMHU, HCIIOIb30BAJICS METOJ MHO-
JKECTBEHHOHN JIOTMCTHYECKON perpeccuu. B xone aHamuza
paccYMTaHO ypaBHEHHE PErpeccHM AJS BO3MOMXKHOCTH IpO-
THO3MPOBAHUS BIUSHUSA COUCTAHUH PA3IMUYHBIX ()AKTOPOB HA
pOXJIeHHE JieTel pexkIeBPEMEHHO.
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Tabnuya 3. Mrooicecmeennbill 102UCMUYECKUL PecPecCUOHHBLI AHANU3 PUCKA POACOEHUSI PeDEHKA NPedicOespemMerHHO

95% noBepuTeIbHbIH
®akTophI pUCKa B 3Hau. Exp (B) unrepai st EXP(B)
Huxusas Bepxuss
Tlox pebenka -0,647 0,000 0,524 0,368 0,746
KonuuecTBo miomoB 21,133 0,996 1,480 0,000

CemeiiHoe TIOJIOKEHHE MaTepu 0,452 0,231 1,571 ,750 3,292
KommaecTBo ponos -0,297 0,040 0,743 0,560 0,986
KonmdecTBo abopToB 0,020 0,922 1,020 0,688 1,511
bepemenHocTh 0,228 0,022 1,256 1,033 1,528
Hanwnune BEIKUABIIICH 0,609 0,131 1,839 0,835 4,049
CpoK B34TH Ha y4eT 1o OepeMeHHOCTH 0,041 0,052 1,042 1,000 1,087
BospacT menapxe -0,059 0,027 0,943 0,895 0,993

Ha ocHoBanuM npecTaBiIeHHEIX B Tabiuie 3 JaHHBIX CIIeTy-
€T 3aKJIIOYNTh, YTO CTATHCTHYECKU 3HAYNMOE BIIMSIHUE HA PHCK
POKIEHHS JIeTeil MPEeKAeBPEMEHHO OKA3bIBAIOT TaKHe ITOKa3a-
TEJH, KaK 1oJ1 peOeHKa, KOJIMYECTBO POJIOB U OEPEMEHHOCTEH B
aHaMHe3e MaTepH, BO3pacT MEeHapXe MaTepu.

B pesynbrare mccnenoBaHUs BBISBIEHB! PUCKH NPEXIEBpe-
MEHHBIX POIOB: MyxcKoii o (p=0,001), kaxkaas mocneayromas
0epeMEeHHOCTh MaTepy YBEIMUYUBAET PUCK POIUTH HETOHOIIECH-
Horo pebeHka B 1,2 paza (p=0,022), ¢ kKa)IbIMH MOCIIETYIOIIH-
M poxamu - B 0,7 pa3 (p=0,04), yBennueHne Bo3pacta MeHapxe
Ha 1 rox - B 0,9 pa3 (p=0,027).

B npoBeneHHOM HCCIIeJOBAaHHUH 3HAMUMOI PA3HHUITEI B JAHHBIX POXK-
JICHUs1 HEJIOHOLIEHHBIX JIETeH B 3aBUCUMOCTHU OT BO3pacTa MarepH He
BBISIBIICHO, TOTIa KaK HCCIIeNOBaHMs ydeHHbIX nm3 Kanamel Heaman
M, Kingston D. [15] u Vaughan DA, Cleary BJ. [24] yxa3bIBarot, 4t0
roHbIe (Mornoxke 20 Jsiet) 1 mo3aHue (>40 J1eT) porpl, T.e. BO3pacT Mare-
PH TaKoKe SBISIeTCs: pUcK-PakTopoM. ClielyeT OTMETHTb, YTO B IAHHOM
HCCIIE0BAHUN CITy4aH POZIOB IO BOCEMHA/ILIATH JIET OTCYTCTBOBAJIML

Pa3HmIia B cpokax B3SITHS Ha y9eT IO OEPEMEHHOCTH B JAaHHOM
HCCIIEIOBAHNY CTATUCTUYECKH 3HAYMMA, OJJHAKO MPH BKITIOYCHUH
B MOJIEJTh MHOTOMEPHOIT JIOTHCTUYECKOI PerpeccHr OKa3alach He-
3HaunMa. Mwmerorcst uccnenosanus [17,23], ykaspiBaromiue, 4to
YeM paHbIIe MOCTaBIeHA Ha YUYET 10 OepeMEHHOCTH SKEHIIWHA,
TEM HIDKE PHCK POXKJICHHS HEJIOHOIICHHOTO peOeHKa.

B mpencraBieHHOM HCCIICIOBAaHUHM MAaJIbUMKH POXKIAIHACH
MIPEKAEBPEMEHHO Yallle, B CPABHEHUH C JIEBOYKAMH, UTO COIJIa-
cyeTcs ¢ pe3ylbTaTaMu Jpyrux uccienosanuii [8,11].

C xaxJ0i nocnenyiomeil 6epeMeHHOCTBI0 ¥ POJAMH PUCKH
POKIEHHSI HEJOHOUIEHHOTO peOeHKa yBEIHUNBAIOTCS, TaHHBIE
pe3yJIbTaThl aHAJOTUYHBI C TaKOBBIMH JPYTHMX HCCIIENOBaHUIT
[1]. [iBe m Gonee OGepeMeHHOCTEHl B aHAaMHE3€ YBEIHIHBAIOT
PHCK HEJJOHOIICHHBIX POJOB B CPAaBHEHUH C MEPBOOCPEMEHHBI-
MH, TIPHYEM HE3aBHCHMO OT BO3PACTa.

B pesynerare TpoBENEHHOTO WCCIEIOBAHUS yCTaHOBJIEHO,
9TO IIO3JHEe MEHapXe B aHAaMHE3¢ y MaTepel SBISIeTCS PHCK
(axTopoM poauTh pebeHKa MPEKAEBPEMEHHO, OTHAKO UMEIOTCS
JTaHHBIE, YTBEPIKAAIONINE, YTO BO3PACT HACTYIUIEHHUS MEHapXe
HE UMeeT 3HaueHus [4].

[poBeneHHoe HcceOBaHKE IO YCTAHOBIECHHIO (DaKTOPOB PH-
CKa TIPEXIEBPEMEHHBIX POJIOB OJJHO M3 IEPBBIX HAa TEPPUTOPUH
Kasaxcrana. BBuy peTpocHeKTHBHOTO XapakTepa HCCIEIoBa-
HUSL HE TPEJCTaBIIOCh BO3MOXKHOCTH M3YUYHTH ITOBEJICHUESCKUE
(akTOpHI prCKa MaTepH U MX 3aBUCHMOCTB OT €€ YPOBHS 00pa3o-
BaHWA. B ymTeparype uMeloTcst JaHHBIE O TOM, YTO CYIECTBYET
B3aMMOCBSI3b MEXK]y NPEKIACBPEMEHHBIMH POJAMU U YPOBHEM
00pa30BaHusI MAaTepH, KypPEHUEM U Upe3MEpHBIM yIIOoTpeOIeHHeM
AJIKOTOJIGHBIX HAIUTKOB. BBISBICHHBIE (DAKTOPHI pHCKa yKa3bl-
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BalOT Ha HEOOXOJAMMOCTh IPOBEACHUS MPOPIIAKTUICCKON pa-
OOTBI Cpe/IH )KEHIIUH (EPTHIHLHOTO BO3pacTa.

TakuMm 00pa3oM, aHAH3 JTaHHBIX, TIOMyYCHHBIX B PE3yJIBTATE
MPOBEJICHHOTO MCCIIEIOBAHUS MTO3BOJISIET 3aKIIOUUTh, YTO MYXK-
ckoit o (p=0,001), kaxmas mocienyromas 0epeMeHHOCTh Ma-
TEpHU YBEIUYUBAIOT PUCK POXKIACHUS HETIOHONICHHOTO PeOCHKA B
1,2 paza (p=0,022), ¢ Ka)IbIMU MOCIETYONIMMHI poramu - B 0,7
pa3 (p=0,04), yBenmuueHue Bo3pacta meHapxe Ha 1 rox - B 0,9
pa3 (p=0,027).

[pexneBpeMeHHBIC POJIBI SIBISIFOTCS. MHOTO(AKTOPHBIM TTPO-
meccoM. BBISBIEHO, YTO YacToTa pOJOB M OepeMEHHOCTEH, a
TaKXkKe MoJ peOCHKA M BO3PACT MEHAPXE MATepH SBISIOTCS (hak-
TOpaMHU PHCKa POXKACHUS peOeHKa mpexaeBpeMeHHo. C Ienbio
MPOQIIAKTAKA POXKICHHS JCTeH MPekIeBPEMEHHO HEOOX0IU-
MO TIPOBOIUTH CAHUTAPHO-TIPOCBETUTEIBCKYIO paboTy cpemu
JKSHIIMH (PepPTUIIEHOTO BO3PAacTa.

JIUTEPATYPA

1. Bornanosa I. C., 3aiinuena 3. C., Maromerxanosa /1. M., 3a-
skuH B. A., Hazaposa E. A. HeBriHammBanue 0epeMEHHOCTH:
o0muit B3msx Ha mpobnemy // MC. 2012. Ne3.

2. A5l Bammynunaa, O.H. Axmaneesa H.H.K. [TpoGnemsr u mepernek-
THBBI YCTICIITHOTO BHIX&KMBAHMUS M PEAOMITUTALINN JICTEH, POJMBIIINX-
CsI C HU3KOH M KCTPEeMAaTbHO HI3KOH Maccoii Tena / BecTHUK coBpe-
MeHHOH kiiHpdeckoi MemmnuHbL 2013. T. 6. Ne 1. 34-41.

3. Iporomomnosa H.B., lllamomnxukoBa M.A. CoBpeMeHHbII
B3MVIS/T HA MpoOieMy IpexIeBpeMeHHBIX poaoB // Cubupckuit
Memnuuacknii XKypran. 2009. Ne 3. C. 28-33.

4. CemenoB 10.A. u gp. Ouenka (akTOpoB pHCKa Pa3BHTHUSL
MPEKICBPEMEHHBIX POJIOB y KEHIIUH C HEJOHOIICHHOW Oepe-
MEHHOCTBIO //COoBpeMeHHbIe TPOOIeMbl HAYKH W 00pa30BaHMS.
—2015.-Ne.4.-493-493.

5. Blencowe, H., Cousens, S., Oestergaard, M., Chou, D.,
Moller, A.B., et al. National, regional and worldwide estimates
of preterm birth rates in the year 2010 with time trends for se-
lected countries since 1990: a systematic analysis. For CHERG/
WHO Lancet. 2012; 379: 2162-72.

6. Blondel B. u ap. Preterm birth and multiple pregnancy in Eu-
ropean countries participating in the PERISTAT project / BJOG
An Int. J. Obstet. Gynaecol. 2006. T. 113. Ne 5. C. 528-535.

7. Braun T. et al. Early-life glucocorticoid exposure: the hypo-
thalamic-pituitary-adrenal axis, placental function, and long-term
disease risk /Endocrine reviews. 2013. T. 34. Ne 6. C 885-916.

8. Challis J, Newnham J, Petraglia F, Yeganegi M, Bocking A
(2013) Fetal sex and preterm birth. Placenta 34: 95-99.

9. Christopher P Howson, Mary V Kinney, Lori McDougall, Joy



GEORGIAN MEDICAL NEWS
No 7-8 (280-281) 2018

E Lawn, the Born Too Soon Preterm Birth Action Group. Born
Too Soon: The Global Action Report on Preterm Birth. Reprod
Health. 2013; 10 (Suppl 1):S1.

10. Fedrick J., Anderson A.B. Factors associated with spontaneous
pre-term birth. An Int. J. Obstet. Gynaecol. 1976; 83(5): 342-350.
11. Gargus R.A. Mortality and Adverse Neurologic outcomes are
greater in preterm male infants // Pediatrics. 2009; 124(1): 112-121.
12. Goldenberg R.L. u np. Epidemiology and causes of preterm
birth. // Lancet (London, England). 2008. T. 371. Ne 9606. C. 75-84.
13. Golding J., Henriques J., Unmarried at delivery. II. Perinatal
morbidity and mortality. // Early Hum. Dev. 1986; 14(3-4):217-27.
14. Gravett M.G., Rubens C.E., Nunes T.M. Global report on
preterm birth and stillbirth (2 of 7): Discovery science / BMC
Pregnancy Childbirth. 2010. T. 10. Ne SUPPL. 1. C. 1-16.

15. Heaman M, Kingston D, Chalmers B, Lee L, Young D. Risk
factors for preterm birth and small-for-gestational-age births among
Canadian women. Paediatr Perinat Epidemiol 2013;27:54-61.

16. Heather A .Frey M.A K. The epidemiology, etiology, and costs of
preterm birth // Semin. Fetal Neonatal Med. 2016. C. 68-73.

17. Ip M, Peyman E, Lohsoonthorn V, Williams MA. A case-
control study of preterm delivery risk factors according to clini-

cal subtypes and severity. J Obstet Gynaecol Res 2010;36:34-44.
18. Kleiman Joel C K.S.S. Racial differences in low birth weight
//2015. C. 749-753.

19. Kramer’ M.S., Kramer M.S. Determinants of low birth weight:
methodological assessment and meta-analysis 4828 663 // Bull.
World Heal. Organ. World Heal. Organ. 1987. T. 65. Ne 5. . 663—737.
20. Lumley J. Defining the problem: The epidemiology of pre-term
birth//International Preterni Labour Congress, Montreux, June, 2002
// BJOG: Int. J. Obstet. and Gynae-col. —2003. — Vol. 110. — P.3-7.
21. Osama Abu-Salah. Unfavourable outcomes associated with
late preterm birth: observations from Jordan // J. Pakistan Med.
Assoc. 2011. T. 61. C. 769-770.

22. Patel R M. u ap. Causes and Timing of Death in Extremely
Premature Infants from 2000 through 2011 // 2015. C. 1-5.

23. Tedesco RP, Passini R Jr, Cecatti JG, Camargo RS, Pacag-
nella RC, Sousa MH. Estimation of preterm birth rate, associ-
ated factors and maternal morbidity from a demographic and
health survey in Brazil. Matern Child Health J 2013;17:1638-47.
24. Vaughan DA, Cleary BJ, Murphy DJ. Delivery outcomes for
nulliparous women at the extremes of maternal age - a cohort
study. BJOG 2014;121:261-8.

SUMMARY

ANALYSIS OF SOCIO-DEMOGRAPHIC FACTORS OF THE RISK OF BIRTH
OF CHILDREN IS PREMATUREA IN REPUBLIC OF KAZAKHSTAN

Jamedinova U.

Semey State Medical University, Department of Public Health, Republic of Kazakhstan

Aim of the study was the analysis of risk factors for the birth
of premature infants in the city of Semey, Kazakhstan.

We conducted a retrospective cohort study of maternal risk
factors for the birth of children prematurely. Prematurely born
are children born alive at the time of 37 full weeks of pregnancy.
The study included live births born between 2012 and 2015 in
the Perinatal Center of the City of Semey. We analyzed the ka-
tras of hospitalized sick mothers and their children.

A total of 722 children were included in the study, of which
358 were premature babies and 364 full-term infants. Statistical
processing of data was performed using IBM SPSS 20. With
each subsequent pregnancy, the mother has a 1.2-fold increase in
the chances of having a baby prematurely (p=0.022). With each
subsequent birth, the chances of having a baby increase prema-

turely 0.7 times (p=0.04). An increase in the age of menarche
for 1 year increases the chances of having a baby prematurely
0.9 times (p=0.027). The male gender of the baby is also prema-
turely at risk (p=0.001).

Premature birth is a multifactorial process we have found out
that the frequency of childbirth and pregnancy, as well as the
sex of the child and the age of the mother’s menarche are factors
of the child’s birth prematurely. In order to prevent the birth of
children, it is premature to conduct educational work with girls
and women of childbearing age.

Keywords: premature babies, risk factors for the birth of
premature infants, prevention of the birth of children prema-
turely.

PE3IOME

AHAJIN3 COOUAJBHO-AEMOI'PAONYECKUX PAKTOPOB PUCKA HEJOHOIIEHHOCTHU
HOBOPOXJIEHHBIX IO MATEPUAJIAM PECITYBJIMKH KA3AXCTAH

Jxamenunona Y.C.

Tocyoapcmeennviii meouyunckui ynugepcumem 2opooa Cemelt,
Kagheopa obwecmeenHozo 30pasooxpanenus, Pecnyonruxa Kasaxcman

Llensto MccraenoBaHus SBUJIOCH HA OCHOBAaHMU aHANW3a pe-
TPOCTIEKTUBHOM M TEKyIleil Hay4HOW MH(OPMALUH OINpeselie-
HHE (aKTOPOB PUCKA POXKICHHS HEJIOHOLICHHBIX JIeTeH B ropo-
ne Cemeit, Kazaxcras.

ITpoBeneHO pPeTPOCIEKTUBHOE KOTOPTHOE MCCIE0BAHIE Ma-
TEPUHCKHX (PAaKTOPOB PUCKA MPEKIEBPEMEHHOTO POXKICHHS Jie-
teit B mepuog ¢ 2012 o 2015 roa B [lepunaranbsHOM LEHTpE T0-
poxna Cemeii. B nuccnenoBanue BKI0YEHO 722 KUBOPOKIACHHBIX
nerei, u3 HUX 358 HEeJOHOIICHHBIX U 364 TOHOIICHHBIX.

Takum 00pa3oM aHaIM3 TAHHBIX MCCIEIOBAHHS MO3BONISET
3aKJIIOYUTh, YTO MYKCKoi mon (p=0,001), kakaas mocuenyro-

© GMN

1mast OepeMEHHOCTb MaTepy YBEIUUMBACT PUCK POJIUTH PeOCHKA
npexaeBpeMenHo B 1,2 pasa (p=0,022), ¢ KaxIpIMH [IOCTIEIYIO-
mmMH poramu - B 0,7 pas (p=0,04), yBenuuenue Bo3pacta mMe-
Hapxe Ha 1 rox - B 0,9 pa3 (p=0,027).

ITpexeBpeMeHHbIE POAIBI ABISIOTCS MHOTO(AKTOPHBIM IIPO-
LIECCOM, BBISBIICHO, YTO YaCTOTA POJOB U OEPEeMEHHOCTEH, Mo
peOeHKa 1 BO3pacT MEeHapXe MaTepH SBIISIOTCS PUCK-(DaKTopaMu
poxaeHus pedeHka npexaeBpeMerHo. C 1enbio NpopUIaKTUKI
POXNKICHHS AETEil MPEKACBPEMEHHO HEOOXOAMMO IIPOBOIUTH Ca-
HHUTAPHO-IIPOCBETUTENBCKYIO PA0OTy CPEeIM KEHIIMH (epTHIib-
HOTO BO3pacTa.
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POSSIBLE IMPLEMENTATION OF GABAergic AND GLUTAMATERGIC SYSTEMS
IN REALIZATION OF ANTIEPILEPTIC EFFECTS
OF ACOUSTIC RANGE ELECTRO - MAGNETIC FIELDS

'Bukia N., 'Butskhrikidze M., '"Machavariani L., 'Kekelia G., >Svanidze M.

!LEPL Beritashvili Center of Experimental Biomedicine, Thilisi; °I. Javakhishvili Thilisi State University, Thilisi, Georgia

The electromagnetic stimulation (EMS) is a noninvasive method,
which is used as a complementary to drug for the treatment of epi-
lepsy. Low-frequency electromagnetic fields (EMF) are biologically
active and are able to penetrate and pass through a living tissue with-
out having any obstacles. The EMF results in changes of electric
and current density fields, accompanied by modification of synaptic
activity, modes of synchronous bursts of neuronal populations, ion
dynamics, and other phenomena [6,7,10,15].

G-Aminobutyric acid (GABA), the principal inhibitory neu-
rotransmitter in the cerebral cortex, maintains the inhibitory tone
that counterbalances neuronal excitation. When this balance is per-
turbed, seizures may ensue. GABA is formed within GABAergic
axon terminals and released into the synapse, where it acts at one
of two types of receptors: GABA-A, which controls chloride entry
into the cell, and GABA-B, which increases potassium conduc-
tance, decreases calcium entry, and inhibits the presynaptic release
of other transmitters. GABA- A receptor binding influences the ear-
ly portion of the GABA mediated inhibitory postsynaptic potential,
whereas GABA-B binding affects the late portion. GABA is rapidly
removed by uptake into both glia and presynaptic nerve terminals
and then catabolized by GABA transaminase [5].

Glutamic acid is implicated in epileptic seizures. Microinjec-
tion of glutamic acid into neurons produces spontaneous de-
polarization around one second apart, and this firing pattern is
similar to what is known as paroxysmal depolarizing shift in
epileptic attacks. This change in the resting membrane potential
at seizure foci could cause spontaneous opening of voltage ac-
tivated calcium channels, leading to glutamic acid release and
further depolarization. Its earliest component is due to activa-
tion of AMPA receptors and its later component to activation
of NMDA receptors. Moreover, glutamic acid is found to be as-
sociated with N-acetylglutamate synthetase deficiency, which is
an inborn error of metabolism [2-4,17].
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The purpose of this investigation was to study participation of
GABA-A and GABA-B receptors antagonists, and glutamate ag-
onist in realization of antiepileptic effects of acoustic range EMF.

Material and methods. Experiments were conducted on
the male genetically epilepsy-prone rats (GEPRs) of Krushin-
sky-Molodkina [16] strain weighing 200-250 g. Animals were
housed in laboratory cages with food and water ad libitum. This
strain of rats manifests short lasting seizure activity in neonatal
age, while fully fledged seizure activity manifests itself after hi-
erarchical implication of brain stem structures [14,15].

Audiogenic seizures. GEPRs were placed in an audiogenic stimu-
lation chamber. In this chamber, audiogenic stimulus (90 dB, time
60 sec), was presented. In response to the stimulus they developed:
a) fear reaction and facial muscle clonus, or b) fear reactions with
elevated motor activity responses (wild running, jumps), which
were accompanied with tonic-clonic behavioral seizures (forepaw
myoclonus; myoclonus of fore- and hindpaws, fall on a side; clonus
of the fourpaws). This activity was finished with skeletal muscle
rigidity, ataxia and asphyxia [12, 18, 19]. Experiments were con-
ducted only on animals of the b group (n=28).

EMF Exposure - EMF stimulation was carried out in the coil,
designed at Tbilisi Technical University (Georgia). Parameters
of EMF (stimulus frequency, its intensity and train duration),
which partially or fully depressed behavior manifestation of
seizure activity, were established during pilot experiments. For
EMS were used the following parameters of EMF: 10-15 kHz,
1-1,5 m/Tesla, duration 20 min, during 5 days [1].

Reagents: In order to elucidate the mechanism of EMS on
behavioral seizure activity, were used: 1. GABA-A receptor an-
tagonist Bicuculline (2 mg/kg) (n=7); which blocks chloride ion
channels, as well as has an effect on calcium dependent potas-
sium channels; 2. GABA-B (metabotropic) receptor antagonist -
CGP 36742 (2 mg/kg) (n=7); 3. Selective agonists of ionotropic
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and metabotropic receptors — L-glutamine acid (1 mg/kg), which
acts mainly on sodium ion channel (n=7). All reagents were in-
jected intraperitoneally.

Statistical processing — obtained results were processed using
an adequate statistical program. Data reliability was assessed us-
ing parametric and non-parametric techniques, with the use of
one- and two way layout of factorial analysis.

Experimental Paradigm. Experiments were performed on
GEPRs on the background of EMS (10-15 kHz, 1-1,5 m/Tesla,
duration 20 min, during 5 days prior to medication) or without it.
Both groups of rats were divided into 3 experimental subgroups.
GABA- A receptor antagonist - Biccuculine, GABA-B receptor
antagonist - CGP 36742 and Glutamate receptor agonist — L-
Glutamin acid were injected intraperitoneally respectively in the
first, second and third subgroups of GEPRs. Control group were
injected with the same amount of saline in the same experimen-
tal design (n=7). Audiogenic stimulus (90 DB, during 60 sec)
was given 30 min after reagents injection in experimental and
control groups of GEPRs. Latency period of the first wild run,
the first wild run, pause, between the first and second wild runs,
second wild run, tonic-clonic seizure, post-ictal motor activity
(skeletal muscle rigidity, ataxia, asphyxia) were monitored im-
mediately after audiogenic stimulus presentation.

Results and their discussion.

1. Effects of EMS on behavior seizure manifestation in GE-
PRs. In the control group of GEPRs, EMS increased latency
period of the first wild run from 2043 sec to 50+4 sec (P<0.01),
decreased duration of the first and second wild runs (from 14+3
to 9+2 sec and from 1443 to 5+1 sec (P<0.05) respectively, in-
creased the pause between the first and second wild runs from
742 to 2543 sec (P<0.01) and cope tonic-clonic seizure activity
compared to non-stimulated GEPRs (Fig. 1).
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Fig. 1. Effects of EMS on behavior seizure manifestation in
GEPRs. 2. Effects of GABAergic system in manifestations of
behavior seizure activity on the background of EMS in GEPRs

On the background of Bicculine, without EMS, audiogenic
stimulus causes development of tonic-clonic seizure with 27+4 sec
duration and post—ictal deprivation of behavior activity (42+4 sec).
Also observed was an increase in the first and second wild running
from 14 £4 to 21+4 sec and from 14+4 to 1944 sec (P<0.05) com-
pared to non-stimulated control group (Figs. 1 and 2).

In the first experimental group of GEPRs, after blocking of GA-
BA-A receptors, low-frequency EMS did not cause the arrest of
convulsive activity. The sound stimulation, on the background of
EMS, increased the latency period of the first wild run from 11+£3
to 17+2 sec (P<0.05). Decreased duration of the first and second
wild runs was seen from 2143 to 10+2 sec and 1943 to 1342 sec re-
spectively (P<0.05). The time between the first and second run was
increased from 6+2 to 15+4 sec (P<0.05). In this condition, GEPRs
developed tonic-clonic seizure activity (25+4 sec), followed by post
ictal inhibition of motor activity (skeletal muscle rigidity, ataxia,

asphyx1a) (3345 sec). After EMS, the time of post-ictal inhibition of
©GM.

behavior activity was low in Bicuculline-injected GEPRs compared
to non-stimulated ones (P<0.01) (Fig. 2).

Therefore, EMS in Bicuculline-injected GEPRs, had not im-
portant influence on convulsive behavior manifestations, but
parameters of motor activity were low compared to the non-
stimulated ones.

GABA-A receptor antagonist Bicuculline is known to block
chloride ion channels, as well as effects on calcium dependent
potassium channels [2,10,13]. We suppose that EMS might ac-
tivate ion channels, as well as prolongs the duration of channel
opening time for inward chloride conductance. This might result
in enhanced polarization degree, cause hyperpolarization and
inhibition of behavior seizure activity. Accordingly, EMS might
have a rapid inhibitory effect.
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Fig. 2 Effect of acoustic range EMF on behavior manifesta-
tion of seizure activity in the first group of GEPRs on the back-
ground of GABA —A receptor antagonist Bicuculline

In the second group of GEPRs, after blocking of GABA-B re-
ceptors with CGP 36742, latency period of the first run was de-
creased from 20+4 to 13+1 sec (P<0.01), the first and second wild
run was increased from 14+1 to 19+2 (P<0.05) and from 14+1
to 2242 sec (P<0.01) respectively. Presented audiogenic stimulus
causes convulsive behavior activity (34+4 sec) followed by post-
ictal behavior deprivation (37+3 sec) (Fig. 1 and 3).
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Fig. 3. Effect of acoustic range EMF on behavior manifesta-
tion of seizure activity in the second group of GEPRs on the
background of GABA —B blocator CGP 36742

Injection of CGP 36742 after EMS, causes the arrest of con-
vulsive activity in response to audiogenic stimulus. Important
changes in duration of the first and second wild running time
have not been detected. The time between the first and second
run increased from 10+2 to 16+2 sec (P<0.05). We suppose that
prolonged pause between the first and second wild run triggers
endogenous mechanisms, which activate the neuronal ways for
inhibition of behavior seizure manifestations.

It is known that, GABA-B receptors are G protein—linked re-
ceptors that hyperpolarize the neuron by increasing potassium
conductance. GABA-B receptors decrease calcium entry and

have a slow inhibitory effect [5,11].
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It was suggested that a. activation of GABA-A receptors is
necessary to block audiogenic seizure activity and b. participa-
tion of GABA-B receptors, without GABA-A receptor activa-
tion, is insufficient for this process.

Olsen and Avoli [11] have recently described the role of
GABA-A and GABA-B receptors in the generation of GABA-
mediated inhibitory postsynaptic potentials (IPSPs). Bicuculline
methiodide, a GABA-A inhibitor, inhibits the early portion of
the IPSP, whereas CGP- 35348, a GABA-B inhibitor, blocks the
slow inhibitory effect seen as the late portion of the IPSP.

In addition, impulses from the inferior colliculus enter in the
anterior colliculus, as well as in the reticular formation of the
brain stem, from which the impulse reaches the spinal cord. This
is a necessary condition for the development of tonic-clonic sei-
zures [9,10]. Destruction of the pathways connecting the collic-
ulus with the neocortex or diencephalon was shown not to pre-
vent the development of audio convulsions. There is evidence
showing that the involvement of the brainstem is important for
the development of audiogenic seizure. The presentation of the
sound stimulus (90 dB) leads to a cascade effect of the auditory
region of the brain stem. This especially applies to the inferior
colliculus, which contains both GABA and Glutamate receptors.

3. Effects of Glutamatergic system in manifestations of behav-
ior seizure activity on the background of EMS in GEPRs.

In the third group of GEPRs intraperitoneal injection of
L - Glutamine acid causes increased behavior seizure activ-
ity. This was manifested by a decrease of latency period of
the first wild run 20£2 to 7+1 sec (P<0.01), followed by de-
velopment of tonic-clonic seizure (32+4 sec) and inhibition
of behavior activity, asphyxia, ataxia (51+3 sec) without the
second wild run (Figs. 1 and 4).
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8 GEPRs+L - glutamin acid SGEPRs+EMSHL - glutamin acid

Fig. 4. Effect of acoustic range EMF on behavior manifesta-
tion of seizure activity in the third group of GEPRs on the back-
ground of Glutamate receptor agonist — L - glutamin acid

In the third group of GEPRs, on the background of EMS, the
latency period of the first wild run was increased from 7+1 to 37
+5 sec (P<0.01). Duration of the first wild run was decreased from
2943 to 1042 sec (P<0.01). Again, it was possible to observe the
manifestations of the second run (13+2 sec) and a pause between
the first and second wild runs (29+£2 sec). At sound stimulation,
there developed tonic-clonic seizure (1542 sec), ending with post
ictal inhibition of motor behavior (942 sec). Therefore, EMS causes
tonic-clonic seizure with less degree of intensity and duration time
(P<0.01) compared to non-stimulated ones (Fig. 4).

We infer that in the third group of animals, in spite of the Glu-
tamatergic system activation by the introduction of L-glutamin
acide, EMS might cause additional stimulation of the GABAer-
gic system. Presumably, the decrease in the behavioral convul-
sive activity might be associated with the amplification of the
GABAergic system. However, under conditions of increased ac-
tivity of Glutamatergic madiation, the activity of the inhibitory
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GABAergic system is not sufficient to arrest seizures. There-
fore, the glutamate is a critical neuromediaor, which activates
the mechanisms leading to seizures.

We tried to understand the possible mechanisms by which
EMS with acoustic range EMF, is capable of positively effect-
ing GEPRs to depress or cope seizure activity. The first pos-
sible cause of above mentioned positive influence may be the
frequency (acoustic) range of impact, and second - the source
of the acoustic waves is the EMF. The modulation of the brain
function is carried out in several ways: by magnetic, electric
and acoustic stimulation. Brain structures are subjected not only
to direct transcranial stimulation, but they also receive afferent
signals from the whole body [8,13,14]. We suggest that the ar-
tificially created EMF may change the tonic activity of afferent
impulses to the inferior colliculus. Therefore, low-frequency
EMS has neurostimulating and neuromodulating effect that is
based on electromagnetic induction of electric field in the brain.
Under the conditions of certain amplitude, frequency and ex-
posure time, low-frequency EMF would induce depolarization
of separate neurons, and change the total cortical excitability.
Perhaps, these influences mediated by changes in membrane
ion- channel permeability, which occur under the effect of low
frequency EMF [13].

Conclusion. EMS with acoustic range EMF causes enhance-
ment of inhibitory GABAergic system activity and decrease
excitatory Glutamatergic system activity. Thus, acoustic range
EMF can be applied for suppression of behavioral manifestation
of seizures.
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SUMMARY

POSSIBLE IMPLEMENTATION OF GABAergic AND
GLUTAMATERGIC SYSTEMS IN REALIZATION OF
ANTIEPILEPTIC EFFECTS OF ACOUSTIC RANGE
ELECTRO - MAGNETIC FIELDS

'Bukia N., 'Butskhrikidze M., 'Machavariani L., 'Kekelia G.,
“Svanidze M.

!LEPL Beritashvili Center of Experimental Biomedicine, Tbilisi;
’I. Javakhishvili Thilisi State University, Thilisi, Georgia

Seizure is a clinical manifestation of a hyperexcitable neuronal
network, in which, the electrical balance underlying the normal
neuronal activity is altered pathologically-excitation (Glutama-
tergic activity) predominates over inhibition (GABAergic activ-
ity). Arresting of seizure activity is carried out by restoration
of neurotransmitter balance. This process has a direct relation
with ion channel permeability in cell and ion transmembrane
movement. Low frequency EMS may have a neurostimulating
and neuromodulating effect that is based on electromagnetic in-
duction of electric field in the brain. Under the conditions of
certain amplitude, frequency and relaxation time low-frequency
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electromagnetic field (EMF) induces depolarization of separate
neurons, and changes the total cortical excitability in case of
repeatedly carried out procedures. It was shown that the expo-
sure of acoustic range EMS in GEPRs treated with GABA-A or
GABA-B receptors antagonists decreased behavior seizure ac-
tivity in response to audiogenic stimuli. Injection of Glutamate
receptor agonist on background EMS causes seizure activity,
but seizure manifestations have less degree compared to non-
stimulated rats.

Thus, in response to electromagnetic stimulation, the reduc-
tion or complete cramping of seizures can be explained by a
change in the activity of the neurotransmitter systems.

Keywords: electromagnetic stimulation, GABA, Glutamate,
seizure.

PE3IOME

BO3MOXHOE YUYACTHUE TAMKEPIMYECKON WM
[NIIOTAMATEPTUYECKON CHUCTEM B PEAJIA3A-
oM MNPOTUBO3MUJIENITHYECKUX DPPEKTOB
SJIEKTPOMATHUTHBIX IMOJEN AKYCTUHYECKOI'O
JUAIIA30OHA

"Bykus H.I', 'Byuxpuxniaze M.IL., '"MauaBapuauu JI.W.,
"Kekesns I'.B., 2Canunze M.JIx.

Hlenmp skcnepumenmanshoi duomeouyunvt um. M. Bepumaui-
sunu, Tounucu, *Tourucckuil 20cyO0apcmeentblil YHUSepcumen
um. U. Jicasaxuweunu, I py3zus

CylepOl"I/l SABJIAOTCA KIIMHUYCCKHUM IIPOSABJICHUEM THIIEP-
BO30yIMMOM HEpBHON CHUCTEMbl, B KOTOPOH 3JEKTPUUYECKOE
paBHOBecCHE, JIe)Kalllee B OCHOBE HOPMAJIbHOM HEHpPOHHOU ak-
THUBHOCTH, MIATOJIOIMUYECKHA U3MEHEHO - BO30Y XK AeHUe (IIIIoTaMa-
TEpruyuecKasi akTHBHOCTB) TpeodiaaeT HaJl WHIMOUPOBAaHUEM
(FAMKepruueckass akTUBHOCTh). biokupoBaHue Cyaopor, B
OCHOBHOM, OCYIIECTBIISIETCSI IIyT€M BOCCTAHOBJICHHUS OaaHca
HEHpOMEANaTOPOB. DTOT NPOLIECC HA KIETOYHOM YPOBHE 3aBH-
CHUT OT NPOHUIAEMOCTH NOHHBIX KaHAJIOB U TpaHCMeMGpaHHOFO
JBHXXCHHS MOHOB. HuskouactorHas DJICKTpOMAarHuTHas CTUMYy-
JISIMSA MOXKET UMETh KaK CTUMYIUPYIOUIUH, TaK U MOLYIHPYIO-
i 3G eKT, KOTOPBI OCHOBAH HA JIEKTPOMATHUTHON MHIYK-
LIU 3JIEKTPUYECKOTO M0JIS B TOJIOBHOM MO3Te.

MHorokparHasi 3KCIO3MLUSA HU3KOYACTOTHOIO 3JIEKTpOMar-
HUTHOI'O IT10JIA OHpe}leHeHHOﬁ AMIUIMTY/bI, 4aCTOTHI 1 BPEMCHU
OKCHO3MIIMH MOXKET BbI3BAaTh ACTIOISAPU3ALNIO OTACIBHBIX HEM-
POHOB U M3MEHeHHUe 001Iel BO30YIMMOCTH KOPBI.

[TokazaHo, 4TO NpPEABOPUTENHHOE BBEACHHE AHTArOHUCTOB
TI'AMK-A unu TAMK-B penentopoB Ha (oHE IKCIO3UIINY HU3-
KOYaCTOTHOI'O JJICKTPOMArHuTHOI'O I10JIs1 BBIZbIBACT CHUIKCHHE
peakuui MoBEIEHYECKON CYIOpPOKHOM aKTUBHOCTH HA ayauo-
T€HHBI pa3fpakKUTeNb y IMPeIpaCHOIOKEHHBIX K 3IUIENCUN
ayJIMOT€HHBIX KPBIC.

Wubexuus aroHucra DIIOTaMAaTepruyecKuxX peLenTopoB Ha
(bOHe SHGKTpOMaFHHTHOﬁ CTUMYJISILIUU BbI3bIBACT YBCJIUYCHUEC
CYIOPOXXKHOM akTHUBHOCTH. OJIHAKO, MOBEIECHUYECKHE MPOsIBIIC-
HHUS MPUITIAAKOB MEHEC BbIPAXXCHBI B CPABHEHUU C HeOGﬂy‘leH-
HBIMU KpbICaAMH.

Taxum 00pa3oM, CHIKEHUE W IIOJIHOE KyIIUPOBaHUE CY[0-
pOr B OTBET Ha AJIEKTPOMArHUTHYIO CTUMYJIALIHIO CIIeyeT 00b-
SICHUTb HBMCHCHHUEM aKTUBHOCTH HeﬁpomezmaToprlx CHUCTCM.
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COXPAHEHHUE )KU3HECIIOCOBHOCTH OPTAHOB ITOCPEJICTBOM
AIIITAPATA HCKYCCTBEHHOI'O KPOBOOBPAIIEHUA Y JOHOPOB
C HEBbIOIINMCH CEPALIEM (OB30P JIMTEPATYPBI)

Uxauasze 3.A., lenrenus O.C., uaumsuiau O./1., Xoxean H.TI.

Téunucckuii cocyoapcmeennbviil ynusepcumem um. M. [icasaxuweunu, I pysus

C navana XXI cronerus, exeroaHo B Mupe Beimomnusiercs 10 100
TBICAY TPaHCIUIaHTaMid opraHoB u 6onee 200 ThIcAY — TKaHEH U
KJICTOK 4enoBeka. V3 Hux okorno 26 ThICSY NPUXOIUTCS Ha TPaHC-
TUTAHTAIHUIO TI04eK, §8-10 ThIcsd — mevenw, 4,5 Teicsy — cepaua, 1,5
TBICSYN —JIETKHX, | ThICSYa — OMKETYJ0YHOM *xene3sl [2,14,21,35].

TpaHCIITaHTHPYEMBbIE OPraHbl U TKAHH, B 3aBUCHMOCTH OT HX
(GyHKIMI, YCIOBHO MOXHO pa3/eNUTh Ha: @) TOMOBUTAJIBHBIC,
KOTOpPBIC JIOJDKHBI COXPAHATH JIBHUI'ATENILHYIO MIIH CEKPETOp-
HYIO aKTMBHOCTb M CHOCOOHOCTb KIIETOK K Pa3MHOXKCHHIO, T.C.
JIOJDKHBI OBITh JKM3HEACSTEIbHBIMU (CEpALe, TTOYKH, MEYCHB,
MOKETYIOYHAs Kene3a) U 0) TOMOCTaTH4eCKHe, KOTOPbIE BbI-
HOJIHSIOT, B OCHOBHOM, OIIOPHYIO MJIM HOKPOBHYIO (YHKIHIO,
U COXPAHEHUE JKM3HEACATEIBHOCTH HX KJICTOK HE 00s3aTelIbHO
(xocTp, poroBuma). [lo3TomMy, eCTeCTBEHHO, YTO KOHCEPBHPO-
BaHHE TOMOBHMTAJBHBIX TPAHCIUIAHTATOB JIOJDKHO OBITH Oolee
(hU3NONTOTHYHBIM, YeM ToMocTaTndeckux [ 1,6,10].

KiieTkn opraHoB MMEIOT HEKOTOPBIH 3arac MUTaTeIbHbIX Be-
IIECTB, OJIHAKO HE MMEIOT 3a1aca KUCIOopo/a, II09TOMY B Hapy-
IICHUM UX JKU3HEJCATEIBHOCTH HEPBOCTEIICHHYIO POJIb HIPACT
AHOKCHS. B 0TCyTCTBHE KHMCIOpO/Ia SHEPreTHYECKHUEe NOTPeOHO-
CTH KJICTOK ITOKPBIBAIOTCS 32 CYET OECKHCIOPOAHOTO paciiernie-
HMS TJIFOKO3BI, YTO NMPUBOAUT K HAKOIUICHUIO HETOOKHMCICHHBIX
HPOJYKTOB (MOJIOYHAsI KUCJIOTA) M alli03y, IPH KOTOPOM MO-
BPEIK/IAIOTCS KICTOUHbIE MEMOpaHbl, HApyLIAIOTCS BHYTPHKIIC-
TOYHBIE CTPYKTYPBI, 0CBOOOXKIAIOTCS ()EPMEHTBI, BHI3BIBAIOLINE
AyTOJIU3, YTO, B KOHEYHOM CYETE, IIPUBOJUT K THOEIN TKAaHN W
oprana [20,23,28]. Ins coXxpaHEHUs] OPraHOB C LEJNBI0 YMEHb-
IICHUS 3THX TIOBPEXKACHUH IPUMEHSIOT J[Ba BU/Ia BO3/ICHCTBYA:
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1. 3amecTuTenbHOE KOHCEPBUPOBAHUE (MCKYCCTBEHHOE IO~
JepkaHue oOMeHa BEIIECTB ITyTeM JOCTABKH KHCIOpOa U MH-
TaTeJILHBIX BEIICCTRB):

1.1. buonornueckas nepdysus;

1.2. Hopmotepmuueckas anmnaparHas nepdysus

2. KoncepBupoBanue, mofgasJstomniee 0OMeH BemecTs (ICKyc-
CTBEHHOE CHIDKEHHE yPOBHS OOMEHHBIX IPOILIECCOB, a CIIEI0Ba-
TETbHO, ¥ TOTPEOHOCTU B KUCTIOPOJIE, MUTATENbHBIX BEIIECTBAX):

2.1. OxmaxneHue 10 Temreparypsl, onuskoit k 0°C, B xKu-
KHX COJIEBBIX CPEJax WIIM B IPYTHX SKUIKOCTAX O€3 MUTaTellb-
HBIX BEIIECTB;

2.2. 'nmorepmuueckast nepysus;

2.3. becnepdy3nOHHBII METOT;

2.4. OxnakieHue B TBEPABIX cpenax A0 TeMIeparypbl, Onu3-
Koi k 0°C;

2.5. 3amopaxuBanue pu Temneparype amxe 0°C [25,27, 30].

bonee mmpokoe mpuMeHEHNE MOTyYHIH KOMOMHHPOBAHHbIE
METOZIbI (3aMECTUTEIbHBIC W TOAABISIONIME OOMEH BEILICCTB)
KOHCEpPBAIINH, KOTOPbIE MOAPa3AeIsIOTCS Ha:

3.1. Tunorepmudeckas mnepdy3us IIa3MO3aMEIIAIOMINMHI
pacTBopamu;

3.2. l'unoTtepMus B codyeTaHWU C TUnepOapuvIeckoil oKcure-
HalMe;

3.3. Becniepy3nonHOE OXJIQXKICHUE 0 TEMIEPATyphl, OIu3-
xoii k 0°C, B KHIKUX Cpelax, COACPKAIIUX KPOBb, IIa3My, ca-
xap, ATO.

TeopeTnueckoil MpenoChUIKON HCIOIB30BAHUS OXJIAXKIECHUS
JUIsS COXpaHeHHs TKaHel siBisercs penomen Bant-Todda, co-
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IJIACHO KOTOPOMY CHIDKeHue Temmneparypsl Ha 10°C ymeHbinaeT
HOTPeOHOCTh TKAHHU B KHCJIOPOJIE B/IBOE, a mpH t 2-4°C kucio-
pozHast oTpeOdHOCTh cocTaBisieT 4-5% OT UCXOAHOTO YPOBHSI.
l'unorepmuueckast nepdy3usi MPOBOJUTCSI ¢ HCIIONB30BAaHUEM
pa3BeICHHON KPOBHM, OKCUICHUPOBAHHOW IUIA3Mbl WJIM CIICLIU-
JIBHO pa3paboTaHHBIX (hapMaKoIoruueckux cpencts: «Kycro-
moi», pactBop «KosmnHza», pacTBOp « BUCKOHCHHCKOTO yHH-
Bepcuteray (UW solution) [5,18,32].

CortacHo JTUTepaTypHBIM JTAHHBIM, Ie(ULUT TOHOPCKHUX Opra-
HOB MOYXET OBITh MCTUHHBIM HJIH HCKYCCTBEHHBLIM, a IPUYHHBI B
000X CITy4asix JeNsT Ha yacTHbIe 1 oOwue. K yacTHbIM npudnHaM
OTHOCSITCSI OCOOCHHOCTH OKa3aHHs SKCTPEHHOIT TOMOIIH B Pa3HBIX
cTpanax (3a nocieanue S jer B crpaHax EBpocorosa ¢ 43 no 35%
CHHU3MIIACH JIOJISI JIOHOPOB, TTOTUOIINX OT YePEeITHO-MO3TOBOM TpaB-
Mol [10,15]), pacnpenenenus JOHOPCKUX OpraHoB [4], opraHu3a-
[IMOHHOTO cBolicTBa. OOLUMMHU NPHYNHAME JIe(PUIUTA JOHOPCKUX
OpraHoB CIIEyeT paccMarpuBarh MPOOJIEMbI COOTBETCTBYIOLICH
OpraHM3aIKi BCEro JIOHOPCKOTO IIpoliecca, Hanbosee 3HAYUMbI-
MU U3 HUX SABJIAKOTCA l'lpOGJ'leMbl OTUYCCKOI'0 XapakTepa, TaK KakK
GOHBHJI/IHCTBO HaceJICHUS IUIAHEThI HE I'OTOBO K PYTUHHOMY, BbI-
TNOJIHAEMOMY «I10 YMOJIYaHUIO» U3BATUIO JOHOPCKUX OPraHOB I10-
cie cmeptu uuauBuaa [7,8]. Uckirouenrem MoxxHO cuurtars Vcrna-
HHIO, II€ NPOSABIIACTCA HpO[‘peCCHBHbIﬁ oaxo/1 K 9TomMy, 10BOJIBHO
CJIO)KHOMY 3THKO-PENUTHO3HOMY Bolpocy. B Mcnannu Bo MHOTMX
LIEPKBAX MOJKHO YBHETh TaOIMUKY ¢ Haanuchto: «He 3abupaii op-
raHbl Ha HeOeca, OHM Hy)KHBI 3/1eCh, Ha 3emie!.

Bvibop oonopa

Ha naganpHBIX dTamax PpasBUTUA TpaHCIUIAHTALIUKA TapaHTUs
HOJIOKUTEIBHOTO MCXOJa Iepecaiok obecreynBanach Hiealb-
HBIM KaueCTBOM JIOHOPCKOIO opraHa U camoro JoHopa. [lo mo-
HATHBIM IPUYHXHAM BCEC TPaHCIUIAHTATbl HE MOT'YT OBITh njacalib-
HOI'o Ka4yecTBa, U ¢ cepeluHbl 90-X ro0B U3MEHSAETCS CTpaTerust
UX JIOOTIePALIMOHHON CEJIEKIMH, 3arOTOBKH, PacHpe/eieHus] 1
KOHCEpBAllMK, KPUTEPUH OTOOpa M TMPHUEMIIEMOCTH JUISl TPAHC-
anTanyy. CHIKEHHE 4Yhcia JIOHOPOB CO CMEPThIO MO3ra M
KpUTHUECKas HEXBaTKa JOHOPCKMX OPraHoOB B LEJIOM 00YCIIO-
BHJIN HeO6X0)1]/IMOCTb M3BbICKaHUS aJIbBTCPHATUBHBIX UCTOYHUKOB
JIOHOPCKHX opraHos [3,9,14,16]. B nureparype Takue oprassl Ha-
3BIBAIOT 110 pa3HoMy: «organs from the expanded criteria donors»,
a TaKKe «OpraHbl OT JOHOPOB ¢ HEOOPAaTHMMO OCTAHOBKOHU cep-
JICYHOM NIeATeNIbHOCTIY, «acucroiandeckue 1oHopsl (AC)», niun
«1oHOpBI ¢ HeObrotmMes cepaiem (JJHC)» [12,16,26].

B cBs13u ¢ ycnexamu B 00J1aCTH KIIMHUYECKON TpaHCIUIaHTa-
U OPTaHOB, CYLICCTBCHHO PACILIMPUIINCH ITOKa3aHUs K BBITIOJ-
HECHUIO TIePeCcaJ Ky IOYKH, MEYCHH, Cepila, IOKEIyI0uHOM
JKeJe3bl U, KaK CIIE/ICTBHUE, elle Oojee Bo3pocia MoTpedHOCTh B
JIOHOPCKUX opraHax. OJHUM U3 HANpaBJICHUH [TPEOIOJICHUS JIe-
(HULUTa TOHOPCKUX OPraHOB SIBJISCTCS PaCLIMPEHNEe KPUTEPHEB
WX TPUTOIHOCTH JIJISl TPAHCIIIAHTALMU. Tako MOAX0/1 TT03BOJISI-
€T YBCJIMYUTDH KOJIMYECTBO onepauuﬁ, COKpaTuTh JICTAJIbHOCTDH B
HEePHOJ OXKUJIAHUS TPAHCIUIAHTALIUK, OTHAKO TOCTOBEPHO yBe-
JIMYMBACT PHUCK IUIOXOM HavalbHOH (QYHKIHH MEepecakKeHHOro
OopraHa ¥ COKpamacT BbDKMBAEMOCTb PELUIIMECHTOB. CroXuB-
IIasicsi CUTyarusi 00yCIIOBUIIA aKTyalbHOCTD JIBYX 3aa4:

- 0OBEKTHBHAS OLICHKA (hYHKLIMOHAIBEHOTO COCTOSIHHSI OpraHa
Y [IPOTHO3MPOBAHKE €r0 HAYaIbHOI (QYHKIINH;

- peabuiMTaLHUsI OpraHa NCXOMAHO HE IMPUTOIHOIO YISl TPAHC-
IJIaHTalluu, BOCCTAHOBJICHUE €Iro d)yHKLlI/IOHaHbeIX rnapame-
TPOB 1 000CHOBAHHOE HCIIOIb30BAHHUE JUIS IEPECAKH.

HJ'[?{ PeHICHUA OGCHX 3a/la4 MEPCIICKTUBHBIM ABJISICTCA HCIIOJIb-
30BaHUC l'lep(byEWIOHHbIX MaliiH. MHorue u3 MPEIIIOKCHHBIX
cerofiHs 00pasLoB MPEICTABISIIOT CO00H MOJECPHU3MPOBAHHBIC
arraparbl dKCTPaKOPIIOpaIbHOW MEMOpAaHHOW OKCHUTCHAIMH WA

© GMN

MCKYCCTBEHHOTO KPOBOOOpAIEHHMs. Psili SKCHIepUMEHTANBHBIX U
KJIMHMYECKUX UCCIIEIOBAaHMI MTOKa3aJll yydleHne (pyHKIMU opra-
HOB U UCXOJI0B TPaHCIUIaHTALMU IIPU UCIIOJIb30BAHUU l'lep(by?)l/lOH—
HbIX MaruH [11,17,29]. BeiseneHnbie 23 hekTs! BKIIFOYaoT B ceOst:
- MIPOJICHHE BPEMEHH KOHCEpBALMK 0e3 YBEIMYEHHsS] YaCTOTHI
IUIOXO# Ha4aJIbHOM (DYHKLUH TPAHCIIIIAHTATA;
- BOCCTAHOBJICHHE YPOBHs KHCJIOPOAA B MHTOXOHIPUSIX (IIpH
OKCHTreHanuH 1epdy3noHHOTO PacTBopa);
- YIy4II€HUE MUKPOLUPKYJIALNN;
- YMEHbILIEHUE CTEIICHH cTearo3a (IIpu KOHCEPBALIMU NICUEHH );
- YMCHBUICHHE BbIPAXKCHHOCTHU Hecneumbw-[ecxnx BOCHaJIu-
TEJIbHBIX U3MEHEHHH.

Hwemuuecku-penepysuonnvle nogpesxicoenis

OpnHako, B HEKOTOPBIX ITyOIMKAILMAX BCTPEUACTCS CACPKAaHHOE
OTHOLIEHHE K pe3ynbsraraM nepecanok opranos ot JJHC [19, 20,
32, 34]. Ilouemy ke B psae ciaydaeB, TAKUE JOHOPCKUE OPraHbI
SIBJSIIOTCS «OpraHamu BTOpOro coprta»? OCHOBHBIMH OTpaHHYe-
HUSIMHA )KI/ISHCCI'IOCOGHOCTH TPaHCIUIAHTATOB, IIOJYYEHHBIX OT
JIOHOPOB C paCIIMPEHHBIMU KPUTECPUAMHU, SABJIAFOTCSA UIIEMHUYCCKHU-
perepdy3HoHHbIe TOBpexIeHNs. Takue MOBPeKICHNS OPraHOB He
TI03BOJISIIOT MCIIOJIB30BaTh T€ CTAHIAPTHBIE METOIbI KOHCEPBALIHH,
KOTOpBIC NPUHSATHI IIPU paboTe ¢ OpraHaMy OT MICAIbHBIX JOHO-
pos. [TociencTBus TEIUIOBOM MILIEMUH B IOHOPCKOM OpPraHe MOTYT
OBITH O6paTI/IMl>I TOJIBKO JIMIIb HA UHUIUAJIBHOM 3Tall€ KOHCEPBa-
MM U TOJIBKO B YCJIOBHSIX allapaTHON HepQy3uH, MO3BOJISIONINX
YCTPaHUTb WM MUHUMHU3UPOBATH BOSHUKIINE U3MCHCHMS. Kotum
V3MEHEHHUSIM OTHOCST TAKKE PEIYKLHIO aKTHBHPOBAHHBIX (hOpM
HeﬁKOLlMTOB M UX KOHIJIOMEPATOB, KOTOPBLIC CBA3BIBAIOTCA C aK-
THBUPOBAHHBIMU TPOMOOLIMTaMU 00pa3syst Ha KJIETKaxX dHIOTEIHs
AAr€3UBHBIC MOJICKYJIbI, YTO, B KOHCYHOM HTOIC, BEACT K MUKPO-
TpoMOO03y C HapyILIEHHEM KPOBOOOPAIIEHUS B MUKPOLIMPKYJISITOD-
HOM pyciie. [1o3ToMy, Ha MHULMAIBHOM-)XKE dTare KOHCEePBALUH,
JUISI MAaKCHMAJIBHOTO BOCCTAHOBJICHHSI (DYHKIIMOHAJIBHOTO pe3epBa
HEOOXO/IMMO MPOM3BECTH «CAHALMIO» U «PEAOUIIUTALINIO) MUKPO-
LIMPKYJISITOPHOTO pycia JoHopckoro oprana. Iox «canarmein»
HOZIPa3yMEBAIOT yHAJICHHUE U3 MPOCBETa apTepHOi M BEHYN aKTH-
BHPOBAaHHBIX (DOPM JICHKOLIMTOB M MX KOHITIOMEpATOB, T.H. «JIe-
3aKTHBALIMIO» DHIOTEIHS, YTO B JIMTEpPAType MOTyUNIIO Ha3BaHUE
«leucocytes depletion» — ynaneHue JICHKOLMTOB, U sl aBTOPOB
YKa3bIBalOT Ha HeO6XO}11/IMOCT]> pasMEIICHUA B CUCTEMAX HOPMO-
TEPMHUYECKOM IKCTPAKOPIIOPANIbHOM armaparHoii remorepdy3un
JefikonuTapHoro GUILTpa, C LeIbI0 MPEIOTBPAILCHNS HHIYLIUPO-
BAHHOT'O JICHKOLIUTAaMU HOBPEXICHHS TKAHEH U YMEHbIICHUS MH-
TEHCUBHOCTU UMMYHHOTO oTBeTa [ 19, 31]. Ipu aTOM, coxpansiercst
JIOCTaBKa KHCJIOPO/Ia, BOCCTAHABIMBAIOTCS U COXPAHSIOTCS SHEPreTH-
YECKHE PECypChl SHIOTEIMS; B 3TOM U 3aKIIIOYACTCs Tep(hy3HOHHAs
«peabnMTaIysDy MOBPEKICHHOIO OpraHa, MMOATOTOBKA €ro JUIs Io-
CIIE/TYIOLIETO XPaHeHHsI M TPAHCIUIAHTALMH, CHIDKCHUE CTEIICHH pe-
nep(y3HOHHBIX PACCTPONCTB MOCTIE BO30OHOBJICHHSI KPOBOTOKA.

O)IHHKO BO3HUKACT BOINIPOC KaK MUHUMU3HUPOBATH UILIEMHYEC-
cKu-penepdy3noHHbIC TOBPEKACHUS IS JOCTHKEHUST pealdu-
JIUTAIIMK TAaKUX JJOHOPCKHUX OPraHOB NEpel] TpaHCIUIaHTaluen?

Annapamnas nepysusi

B coBpeMeHHOM apceHalie TeXHOJIOT Ui KOHCEpBaLlUi OPraHOB
MUMEETCsI CrIOc00 BO3ACUCTBHS Ha JOHOPCKUI OpraH J0 U MOCye
€ro HKCIVIAHTALUK — 9TO METO/] anmaparHoii nepgysun. Cienyer
OTMETHTb, UTO B JINTEPAType UMEIOTCs pazHoriacus 00 dddex-
TUBHOCTH TIPUMEHEHHUs anmapatHoi nepdysun. CTOPOHHUKH
TPaANIMOHHOTO, Oecrepdy3MOHHOTO — MPOCTOrO XOJOJOBOTO
crioco0a KOHCEpBalMK OPraHOB CCHUIAIOTCS HA JIOPOTOBH3HY H
CJIOKHOCTH MeToyia armnapaTHoi nenpdysun. C BOSHHKHOBEHH-
€M aKTyaJbHOT0 MHTepeca K JOHOpaM C PAaCIIUPEHHBIMU KpPH-
TEPUSIMHU MOSIBUIOCH MHOXKECTBO PadOT, CBHICTEIILCTBYIOLIHMX
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0 TPEUMYIIECTBAX MPUMEHEHHUs Mep(y3MOHHOTO BUIa KOHCEP-
Baruu [11,13,17,19-21,23,28,32]. CoBpemMeHHbIE CpeAcTBa U
MeTonbl 1ep(y3HOHHON KOHCEPBALMU IO3BOJISIIOT YIYUIIUTh
Ka4€CTBO TpaHCIJlaHTaTa Ha MPEATPAHCIIaHTALlMOHHOM JTa-
1€, YTO MPEIOCTABISIET BO3MOKHOCTD HCIOJIb30BAHUS OPTAHOB,
KOTOPbIC paHEC MMPU3HABAJIMCh HEIIPUT'OAHBIMHA JIs TpaHCIJIaH-
Taiu. Ha ceropgHsAmHui [eHp GONBIIMHCTBO UCCieoBaTelIeH
000CHOBAaHHO IIOJIATAIOT, YTO MPEUMYILIECTBA HCIIOIb30BAHHS
anmnaparHoii nepdys3un 0coOeHHO 3aMeTHBI IIPU padoTe ¢ opra-
Hamu, noiaydeHHsivu ot JIHC [8,14,22,24,26].

B coBpemeHHOI1 IpakTHKe JOHOPCTBA ONPEENAeTCs ABa PUH-
[UIHATBHBIX HAIMPABJICHUS TPUMCHEHHS alapaTHON mepQy3uu:
JKCTpaKopropabHas repdy3us He0ro peruoHa in situ (Hapumep,
a0JIOMHHAJIFHOTO), WJIM BCErO OpraHM3Ma ¢ MPUMEHEHUEM arapa-
Ta HUCKYCCTBEHHOTO KPOBOOOpAILCHMS, W ammaparHas nepgysust
OTIEIBHBIX (M30JMPOBAHHBIX) OPTraHOB €X Vivo, ¢ PHUMCHCHHEM
opraHocrerupndynbix ammaparos [1,2,9,11,19,22,24,27.31,35]. B
OTHOLICHUMW KOHCEPBALMU NEYCHHU, HAIIPUMED, IPUMEHAIOTCS TEP-
MUHBI «PELUPKYISIIsy U «penepdysus» [28, 33, 34]. B nepsom
cllydae pedb HieT O nepdy3un JOHOPCKON IEYEHH ayTOIOTHYHOM
KPOBBIO C PA3IMYHBIMU MOIU(DHKALMSIMY, @ BO BTOPOM CIIydae —
0 M30JIMPOBAHHOM Hep(y3UH TEYCHH alIapaTtoM ¢ 00ecIieueHHEM
TIOTOKA Pa3eNbHO — Yepe3 CUCTEMY BOPOTHOM BEHBI U apTepUallb-
Hoe pycio. Bee Gonblimii MHTEpEC BBI3BIBACT CIIOCOO KOHCEPBa-
MK JIOHOPCKHMX OPraHOB HOPMOTEPMHUYECKOH mepdy3ueii (B ToM
4uclie U 1eabHoW KpoBbro) [11,18,19,21,23,25,33], uto sBusercs
HE COBCEM TPAAULIMOHHBIM ITIOAXOI0M, TaK KaK OCHOBHBLIM IIPHH-
LHUIIOM KOHCEpBALMU NOJI'OC BPEMs CUUTAIOCH INOHWMIKECHHUE KHUC-
JIOPOZHOTO 3ampoca TKaHeW 3a cuer oxjaxiaeHus [24]. Muorue
ABTOPbI CUHUTAIOT, YTO MPUMEHEHHE HOPMOTEPMUUECKON Hepdy3nun
CIIOCOOHO BOCCTAHOBHTH JHEPreTHYeCKUid M (DYHKIMOHAIBHBIH
HOTEHIMAJI MOBpEXJIeHHOro uiemuei opraxa [18,20,28,32]. B
COBPEMEHHOH JINTeparype BCe Yallle BCTPEUYAIOTCs COOOLICHHUS O
pe3yJbrarax MPUMEHEHHUsl almapaTHoil nepy3ud «IOBpPeXkIeH-
HBIX» JJOHOPCKHX OPTaHOB C Y/IOBJICTBOPUTEIILHBIMH TTOCIIEOTIEpa-
LIUOHHBIMH pesyabTaramu [33,34]. OcHOBHOI NPUYMHON MpUMe-
HEHUsI 3TOTO CIIOKHOTO CHOC00a armaparHoil nepdy3un opraHos
KaK in situ, Tak M €X Vivo, KaK B 3KCIICPUMEHTE, TaK U B KIIHHHUKE,
SIBUJIOCH CTPEMJICHHE YITY4IIUTh COCTOSIHHE JOHOPCKOTO OpraHa
Tiepe/] TPAHCIUIAHTALKEH 3a CYeT «OTMBIBKU» MUKPOLIUPKYIISITOP-
HOTO pyciIa OT JIEHKOTPOMOOIIUTAPHBIX Macc, KyITMPOBAaHUS OTEKa
OHAOTEJIUS BCJICACTBHUEC BBIMbIBAHUSI HEAOOKHUCIICHHBIX l'lpO)lyKTOB
aHAPOOHOTO TIMKOIN3a U «JIC3aKTHBALIMIDY SHIOTEIHS — T.€. MO/
T'OTOBKHU TPAHCIUIAHTATa K BO30OHOBJIEHHUIO OOBIYHOIO KPOBOTOKA.
JleuimT TOHOPCKUX OPraHoB 4acTo o0yC/IOBJICH MPHHATHEM pe-
ILIEHHS! O MPUTOJHOCTH OpraHa B MOJIb3Y PELUITeHTa — K Iepecal-
KE MPE0CTABIISIIOTCSI TOJILKO OPraHbl HICAIBHOTO U CTAHAAPTHOTO
KauecTBa, a OpraHbl, KaueCTBO KOTOPHIX BBI3BIBACT COMHEHHE, OT-
Bepratorcsi. Mexy TeMm, armaparHasi nepdy3ust TpaHCIUIAHTaTOB
SABIIACTCA MCTOA0M ﬂeﬁcTBCHHOl’O OHpPEACIICHUA NPUTOAHOCTH
TPAHCIUIAHTATOB U BO3/ICUCTBHUSI Ha JOHOPCKHUIA OpraH rocie mpe-
KpalieHus B HEM KPOBOOOpaIIICHHUSI.

Koncepsayusa nouex

HawuGosnee n3y4eHHBIM SIBISETCS BIMSIHUE alNapaTtHOil mep-
(y3un Ha pe3ynbTaThl epeca ok novek. 1 3aecs nepBoHavasib-
HBIA CKENTUIU3M, BbI3BAaHHBIA OTHOCUTEIILHOW JIOPOTOBU3HOW
merona [9,11,28,35], orcrymaer Ha Bropoil miaH. Tak, B uc-
caenoBanusx nocineauux 10 ser B CLLA aBTopbl oka3zanu, 4To
UCIIOJIb30BAHUE JIOHOPCKHUX TOYEK CO CTAHAAPTHBIMU KPUTEPH-
SIMH TIOCJIC alapaTtHoil nepdy3nu paBHO TAKOBOMY ISl TAKHX
XKe MOYeK, He MOofIBepraBIIuxcs nepdys3uu (xoa010Bast KOHCEP-
Bauus), — 92,9 u 92,5% CcOOTBETCTBEHHO, a B IpyMnIax MO4YeK
ot JIHC 0Obuia CyIiecTBEHHO BBILIE: MOYKH MOCIIE arapaTHoM
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nepdy3uu O6butH TpaHciiantuposausl B 70,1% ciydaes, a 0e3
nepdysuu — B 58,9%. Ilo nanueiM npyrux aBropos [20,32], uc-
MOJIb30BaHUE THUITOTEPMUUESCKON armapaTHol repQys3un nouex,
nonydeHHbix ot JIHC, B cpaBHEHHH CO CTaHAapTHOM, Oecriep-
(y3UOHHOH XOJIOOBOW KOHCEPBALMEH, AaeT JIydllie pe3ybTa-
Thl B PAHHEM IOCJICONICPALIMOHHOM IIEPUOAC U OIIPECACIISACT BbI-
COKYIO TOJJMYHYIO BBKMBAEMOCTh TpaHCILIaHTaTa — B 94% [34].

Koncepeayus nevenu

B nuteparype 10cTaToYHO IUPOKO NPEJICTABICHA TEMa allIa-
partHoii iepdy3un MeYeHH, B OCHOBHOM, SKCIICPUMEHTAIbHBIMU
nauHbiMu [9,13-15,17,19-21,23,26,28,29,31-35]. Tlpuogsrcs
pe3ysbTaThl anmnapatHoil HOpMOTepMHUuecKol mnepdy3noHHOM
KOHCEPBAILIMU IIEYEHU B CPABHEHUU C MPOCTON XOJIOIOBOW KOH-
cepBalMed. DTUMHU IKCIIEPUMEHTAMH YCTaHOBICHO JOCTOBEP-
HOE yIIy4lIeHHe MOP(OJIOTHH TeNaToUTOB, YBEIMYCHHE YPOB-
Hsl BbIpa0aThIBAEMOTr0 IIMKOTeHA U HU3KUI YPOBEHb CBOOOIHBIX
KHUCJIOPOAHBIX paJAuKaJIOB, BBIACISACMBIX CHUHYCOUAAJIBHBIMU
KJIETKaMH IeUYeHM NpU Nepy3HOHHON KOHCEpBAlMHU. DTH-XKE
UCCIIEOBAaHUS MOKA3aId, YTO IOCJIEN0BaTeIbHOE IPUMEHEHNE
XOJIOJZIOBOIT Tepy3uH, a 3aTeM HOPMOTEPMHUUECKOM arapaTHoi
nep(i)y31/m SHAYUTECIBHO YJIYy4IIaeT PEe3ysbTarbl TPaHCILIAHTA-
1y npu B3sTuu nedenu y JIHC (¢ BpemeHeM TeruioBoil uiiie-
MHUH 45 MUH), B OTIMYME OT CTAaTUYECKOM XOJI0A0BOI KOHCEpBa-
uu ¢ npumerennem UW solution [20,28,32].

3akuouenne. B cBeTe BBINICH3IIOKEHHOTO, CETOJHS, IO
KOHCEpBallMell OpPraHoB CIEAyeT MOHMMATh IIUPOKUH, KOM-
IJIEKCHBIHM npounecc, OXBaTbIBaI'OIJ_lHl\;I BCEC OTallbl IOJY4YCHHUSA
JIOHOPCKOTO OpraHa HayMHas OT 3BOHKA TPAHCIUIAHTaLlMOHHOTO
KOOPAMHATOPA A0 OIEepalyy NepPecagKu: MEPOIPHUITHUS 110 IPO-
(bI/IHaKTI/IKe, JICUCHHUIO U pea6I/IJ'IPITaLlI/II/I TCIJIOBBIX HIIEMHUYCKHUX
HOBPEKACHUI TPAHCIUIAHTATOB U UX periep(y3HOHHBIX OCIOXK-
HCHUI; TPOIIECC, BKIIIOUAIOIINI B ceOsl BHIOOP M BEICHHE J0-
HOpa, MaKCHMAaJIbHOE COXPAHEHHE YHEPreTUYECKUX PECypcoB
OpraHoB, AC3aKTHUBALMIO DHIOTENHS IyTeM arrapaTtHOW Iep-
(y3UOHHOH caHAMKM MUKPOLMPKY/IATOPHOIO pyciia Kak in situ,
TaK M €X Vivo, TIOJHBIH MOHUTOPHHI MapaMeTpoB rnepdy3un u
(YHKIMOHAJIBHYIO OIIEHKY KauecTBa TPAHCIUIAHTATA.

Hcnonp3oBanne HOPMOTEPMHYECKOW 3KCTPAKOPIOPaIbHOM
armapartHoil nepdy3uu ¢ MeMOpaHHOM OKCHreHaunued in situ
Yy aCHCTOIMYECKHUX JOHOPOB CIOCOOHO YBEJIUYUTH JOHOP-
ckuii myn He menee yem Ha 30% [73]. Pesynbrarsl nepecauiok
U (QYHKIMOHAJIBHOE COCTOSIHUE TAKUX JOHOPCKUX OPTraHOB dK-
BHUBAJICHTHBI OpraHam, IOJY4Y€HHBIM OT JIOHOPOB CO CMEPTHIO
mosra (JICM) u accouunpoBaHbl C HU3KUM YPOBHEM NEPBUYHO
He()YHKIIMOHUPYIONIMX TPAHCILUIAHTATOB.

[MpumeneHue anmapaTHoOi nep@y3un sBISIETCS TEXHOIOTHEH,
BO3MO)KHOCTH KOTOPOH TTO3BOJISIFOT PaHKalbHO M3MEHUTH IO~
XObl K TpaHCIUIaHTAallUK OPTaHOB.

Baaronapnocrs. PaGora BbimonHena B pamkax [Ipoekra
Ne217382 — «HoBblii MeToz nepdy3rOHHOI «in situ” KOHCEPBALH
OpraHoB (PKCIIEPUMEHTAIILHOE UCCIIIOBaHNE)” - (PMHAHCHPYEMO-
ro Hatmonansaeiv Hayunsmvm @onom I'pysim nm. Ilora Pycrasemm.
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SUMMARY

PRESERVATION OF ORGANS VIABILITY BY THE
HEART-LUNG BYPASS MACHINE IN THE NON-
HEART-BEATING DONORS (REVIEW)

Chkhaidze Z., Shengelia O., Pilishvili O., Khodeli N.
1. Javakhishvili Thilisi State University, Georgia

In a wide range of acute, debatable problems of transplantol-
ogy, the problem of donation should be highlighted. It includes
the selection and management of the donors, ethical and reli-
gious aspects and issues on the prevention, treatment and re-
habilitation of the organ before its transplantation. Among the
many methods of organ preservation, in the last decade, machine
perfusion methods are on the forefront. They are designed to
minimize or repair the ischemic-reperfusion damages in tissues
and cells. This became possible in conditions of technical prog-
ress and the introduction of artificial circulation systems that
provide adequate tissue microcirculation in non-heart-beating
donors. However, this approach should take into account the
complexity of the perfusion machines design, its various con-
nection schemes and the nature of the perfusion parameters - the
composition and temperature of the perfusion liquor.

Experimental studies confirm that the use of machine perfu-
sion is a technology whose possibilities will radically change the
approaches to organ transplantation.

Keywords: non-heart beating donor, extracorporeal life sup-
port, adequate perfusion.
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COXPAHEHHUE JKU3HECIIOCOBHOCTH OPIrAHOB
MHOCPEACTBOM AIIITAPATA HCKYCCTBEHHOI'O
KPOBOOBPAIIEHUSA Y JOHOPOB C HEBBIOIIIUM-
Cs CEPAUEM (OB30P JIMTEPATYPbI)

Yxanaze 3.A., enreaus O.C., Iunumsuau O.1.,
Xoneau H.T.

Tounucckuii eocyoapcmeennuiii yHusepcumem um. U. /[rcasa-
xuweunu, I pysus

B mmpokoM CHeKTpe OCTpBIX, AUCKYTaOEIbHBIX MpPOOIeM
TPAHCIUIAHTOJIOTHH CJICYET BBIACIUTH MPOOIEMY TOHOPCTBA.
OHa BKJTIOYaeT B ce0s BBIOOP M BeJICHNE JJOHOPA, STHKO-PEIUTH-
O3HBIE aCIEKThI 1 BOIPOCHI IO MPOGUIAKTHKE, JICYCHUIO U pea-
OuIIUTAlMK OpraHa JI0 ero TpaHciIantanuu. Cpeu MHOXKECTBa

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

Cr1oco00B KOHCEPBALMK OPTaHOB B IIOCIIEIHEM ACCIATHICTHH Ha
HEepeHUH TJIaH BBICTYNAIOT nepdy3noHHbIe MeTobl. OHU HpH-
3BaHbl MUHUMU3UPOBATD, 11100 BOCCTAaHOBUTH UIIEMHUYCCKU-PE-
nep(i)ymox-mble NOBPEKACHUS HA TKAHEBOM U KJIETOYHOM ypPOB-
HSIX, YTO CTAJIO BO3MOYKHO B YCIIOBHUSIX TEXHHUYECKOI'0 Iporpecca
U BHEJPCHUS CUCTEM HUCKYCCTBEHHOI'O KpOBOOOpaleHHUs, 0be-
CIIEYMBAIOLIMX aJIEKBATHYIO TKAHEBYIO MUKPOLIMPKY/ISLIMIO IIPH
acucroiuu. OfHAKO, IPU TAKOM IOAXOJE CIIEAYeT YUUTHIBATh
CJIOKHOCTh KOHCTPYKLUH NEepy3HOHHOTO armnapara, pasHo-
00pasHbIe CXEeMBI €0 MOAKIIOYCHHS U XapaKkTep rnepQy3nOHHBIX
HapaMeTpoB — COCTAB U TeMIeparypy nepdysara.

DKCNEPUMEHTAJIbHbIE HCCIICAOBAHUS TOATBEPKIAIOT, YTO
NpUMEHEHHE amnmapaTHON mnepdy3un SIBISETCS TEXHOJIOTHEH,
BO3MOXHOCTH ](OTOpOi’I IMO3BOJIAT paguKaJIbHO U3MECHUTH IO/~
XObl K TpaHCIUIaHTAallUK OPTaHOB.
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ANTINOCICEPTIVE TOLERANCE TO NSAIDS PARTIALLY MEDIATED
VIA ENDOCANNABINOIDS IN ANTERIOR CINGULATE CORTEX OF RATS

L2Tsagareli N., 'Tsiklauri N., 2Kvachadze 1., *Tsagareli M.

!Laboratory of Pain and Analgesia, Beritashvili Center for Experimental Biomedicine, Thilisi;
Thilisi State Medical University, Department of Physiology, Georgia

Among several brain cortical areas the anterior cingulate
cortex (ACC) is a key cortical region for pain perception. This
structure is considered as a part of the neural pain matrix that is
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involved in emotional processing, cognitive-affective evaluation
and reflected in pain unpleasantness ratings in human subjects.
Anatomically, the ACC is a complex and heterogeneous cortex,
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receives afferent inputs mainly from the medial thalamic nuclei
(midline and intralaminar nuclei) that contain nociceptive neu-
rons that receive input from the spinothalamic tract [22].

Non-steroidal anti-inflammatory drugs (NSAIDs) are the
most widely used analgesics in the treatment of mild pain. They
elicit antinociception by action on the central nervous system
(CNS) structures, besides their well-known action on peripheral
tissues inhibiting cyclo-oxygenase (COX), a key enzyme in the
production of prostaglandins [14].

We have recently shown that tolerance develops to analgesic
effects of the commonly used NSAIDs (metamizol, diclofenac,
ketorolac and xefocam) given intraperitoneally (i.p.) in juvenile
and adult rats in models of acute [20] and chronic pain (the ‘for-
malin test’) [17]. We have also revealed that repeated microin-
jections of these non-opioids into the dorsal hippocampus (DH)
[5], the nucleus raphe magnus (NRM) [13], the central nucleus
of amygdala (CeA) [15,16], the rostral insular cortex (RIC) [12],
and the anterior cingulate cortex (ACC) [19] induce antinocicep-
tion and the effects of tolerance and cross-tolerance to morphine.
These findings strongly support the suggestion of endogenous
opioids involvement in NSAIDs antinociception and tolerance
in the descending pain-control system [3,14,16,18,21].

The second neuromodulatory system involved in the pathophysi-
ology of pain that has recently raised a particular interest for the
development of new therapeutic strategies is the endocannabinoids
system (ECS) that plays a key role in pain control. This system is
integrated by the cannabinoid receptors, their endogenous ligands,
and the enzymes involved in the synthesis and degradation of these
ligands [2,4,6-8,10]. Experimental and clinical studies have shown
the importance of the ACC in affective aspects of pain [1]. In this
work we investigated the central brain mechanisms of NSAIDs an-
tinociception in one of non-acute pain models of rats, such as the
“formalin test’ in the developing of tolerance. To study a relation
these antinociceptive effects with endocannabinoids we treated ex-
perimental rats with CB1 receptor antagonist AM-251 in the ACC
following injections with NSAIDs.

Material and methods. Animals. The research was carried out
on adult male Wistar rats weighing 200-250 g, bred at the Beri-
tashvili Exp. BMC. The animals were kept under standard hous-
ing conditions (22 + 2 °C, 65% humidity, and light from 7:00 a.m.
to 8:00 p.m.) and kept on a standard dry diet with water freely
available. Every effort was made to minimize both the number of
animals used and their suffering. Six rats were used for each ex-
perimental and control groups. The local Bioethic Committee of
the Beritashvili Center for Experimental Biomedicine approved
the experimental protocols, adhering to the Guidelines of the In-
ternational Association for the Study of Pain regarding investiga-
tions of experimental pain in conscious animals.

Surgical procedures. Under anesthesia with intramuscu-
lar administration of ketamine (100 mg/kg, “KharkovPharm”,
Ukraine), a 12-mm-long stainless steel guide cannula (Small
Parts, Inc., USA) was stereotaxically implanted bilaterally into
the rostral part of ACC (area I) (AP: 2.70; L: +0.5; H: 2.5) ac-
cording to the coordinates in the atlas of Paxinos and Watson
[11]. The guides were anchored to the cranium by dental cement.
The guide cannula was plugged with a stainless steel stylet.
Thereafter, the animals were handled every day for 3-4 days for
15-20 min to get familiar with the testing protocol and experi-
mental environment. During this time, the stylet was removed
and 14 mm-long stainless steel microinjection cannula was in-
serted into the guide cannula to reach the ACC, but no drug was
injected. Five days after surgery the microinjection cannula, at-
tached to Hamilton syringe (Hamilton, Inc., USA), was joined to
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the guide cannula, and the drug was introduced through it while
the rat was gently restrained.

Drugs. Diclofenac (diclofenac sodium, 75 pg/0.5 pl, Hemofarm,
Serbia), ketonal (ketoprofen, 25 pg/0.5 pl, Sandoz, Slovenia) or xe-
focam (lornoxicam, 12 pg/0.5 pl, Nycomed, Austria) were injected
through the microinjection cannula as we used in previous works
[5,12,13,15,19]. The guide cannula was then plugged with a stain-
less steel stylet. Isotonic saline was injected in the same volume (0.5
ul, GalichPharm, Ukraine) and manner in a separate group of rats for
controls. In the second set of experiments CB1 receptor antagonist
AM-251(1 uM/0.5 pl, Sigma-Aldrich, St. Louis, MO, USA) was in-
jected through the microinjection cannula. A similar procedure was
followed for the repeated microinjections of diclofenac, ketoprofen,
xefocam or saline into the ACC for four consecutive days to develop
tolerance to these three NSAIDs. Solutions were microinjected in
about 10-12 seconds.

Behavioral testing. Twenty minutes post microinjection of
NSAIDs or saline into the ACC, i.e. 10-min before the peak of the
drugs’ effect is normally reached, rats were tested for antinocicep-
tion using the thermal paw withdrawal (Hargreaves) test (II'TC #390,
IITC Life science, Inc., Woodland Hills, CA, USA) and mechanical
paw withdrawal threshold (von Frey) test (IITC Life science, Inc.,
USA). For Hargreaves’ test Rats were first habituated over three suc-
cessive daily sessions to stand on a glass surface heated to 30 + 1
°C within a ventilated Plexiglas enclosure. Before formal testing,
baseline latencies for paw withdrawals evoked by radiant thermal
stimulation were measured five times per paw, with at least 5 min
intervals between tests of a given paw. A light beam (Plantar Test 390,
IITC) was focused onto the plantar surface of the hindpaw through a
glass plate from below, and the latency from onset of the light to brisk
withdrawal of the stimulated paw was measured. To prevent potential
tissue damage, a cutoff time of 20 s was used if no paw movement oc-
curred. For von Frey test baseline mechanical withdrawal thresholds
were assessed using an electronic von Frey filament with 90 g range
(1601C, IITC) pressed against the plantar surface of one hindpaw.
This device registered the force (g) at the moment that the hindpaw
was withdrawn from the filament.

In the second set of experiments, pretreatment of rats with
AM-251in the ACC was followed by thermal and mechanical
tests. 10 min after they were treated with NSAIDs in the same
dose as in the first set of experiments and were then retested
again. Different animal groups were used for the first and second
sets of experiments. The number of rats in each group was six.

Formalin-induced nociception test. Rats were placed in plas-
tic cylinders on a room temperature glass surface and allowed
to acclimate for approximately one hour before injection. The
formalin solution was prepared at 10% in saline from a formalin
stock (Sigma-Aldrich, USA) and a unilateral intraplantar injec-
tion (right hindpaw) was made in a volume of 50 ml. The for-
malin stock corresponded to a 37% formaldehyde solution. In
rodents, intraplantar injections of formalin produce a biphasic
behavioral reaction consisting of an initial phase of paw-flinch-
ing occurring about 3—5 min after the injection, followed by a
quiescent period, a then second phase of flinching beginning af-
ter 20-30 min. The intensities of these behaviors are dependent
on the concentration of formalin that is administered [9]. We
presently collected data at minute 5 post-formalin injections rep-
resenting the first phase, and at minutes 15 and 60 post-formalin
injections representing the second phase.

Histology. At the end of each set of experiments, the microinjec-
tion sites were marked with 2 ul of saturated solution of Pontamine
Sky Blue (Sigma-Aldrich, USA) and the animal was euthanized
with pentobarbital. After fixation by immersion in 10% formalin,
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the brain was sectioned and counterstained with Cresyl Violet. The
microinjection sites were histologically verified and plotted accord-
ing to Paxinos and Watson (1997) stereotaxic atlas coordinates [11].

All mean control and experimental groups’ values are presented
as mean + S.E.M. One-way analysis of variance (ANOVA) with
post-hoc Tukey-Kramer or Dunnett’s multiple comparison tests
were used for statistical evaluation of comparisons between treated
and saline groups, and treated and naloxone groups, respectively.
The Kolmogorov—Smirnov test was applied to verify normality.
The statistical software utilized was InStat 3.05 (GraphPad Soft-
ware, San Diego, CA, USA). Differences between means of saline
control and treated groups, and AM-251 and treated groups of rats
were acknowledged as statistically significant if P<0.05.

Results and their discussion. Antinociceptive effects of
NSAIDs in the ACC

The first experiment tested the acute effects of the NSAIDs
on thermal and mechanical paw withdrawals during phase II
post-formalin. Five min following intraplantar formalin injec-
tion (phase I), prior to the injection of NSAIDs into the ACC,
all animals showed a significant reduction in thermal paw with-
drawal latency and mechanical withdrawal threshold compared
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to pre-baseline values (P<0.001) (Fig. 1A, C). These data show
some spreading hyperalgesia from the formalin-injected paw to
the non-injected paw (P<0.05) (Fig. 1B, D).

Fifteen minutes after formalin injection, either saline, diclofenac,
ketoprofen or xefocam was administered into the ACC, and thermal
and mechanical paw withdrawals were assessed again bilaterally 15
and 45 min later (i.e., at minute 30 and 60 post-formalin) during
phase II. As can be seen in the saline treatment group, withdrawals
recovered to near pre-formalin baseline levels. A simple comparison
of pre-formalin baselines with thermal paw withdrawal latencies and
threshold data at minute 30 and 60 post-formalin clearly shows anti-
nociceptive effects of NSAIDs (P<0.001).

Pretreatment with AM-251 prevents NSAIDs-induced antino-
ciception

In the second set of experiments, we tested if pretreatment with
AM-251 would prevent NSAIDs-induced antinociception in the
ACC in the post-formalin phase II. Ten minutes after unilateral in-
traplantar injection of formalin, rats received AM-251, followed 15
min later by microinjection of one of the NSAIDs or saline. Pretreat-
ment with AM-251completely prevented any thermal or mechani-

cal antinociceptive or antihyperalgesic effect of all three NSAIDs
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Fig. 1. Latencies of the thermal paw withdrawal reflex (s) (A, B) and thresholds of the mechanical paw withdrawal reflex (g)
(B, D) after intraplantar formalin injection to one (right) paw. Note analgesics result in a significant increase in latencies
and thresholds compared to the saline control for post-formalin phase II (30 min and 60 min), in formalin injected (4, C)
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Fig. 3. Latencies of the thermal paw withdrawal reflex (s) (A, B) and thresholds of the mechanical paw withdrawal reflex (g)
(C, D) after NSAIDs administration into the ACC for three consecutive days. Note in subsequent 2—4 days antinociception
decreased gradually for formalin injected (4, C) and non-injected (B, D) paws, respectively, i.e., developed tolerance

during the phase II in the formalin-injected paw (Fig. 2 A, C). In
the non-injected paw we observed almost same reduction of anti-
nociceptive effects of all three NSAIDs in the ACC during phase 11
for thermal and mechanical paw withdrawal reflexes (Fig. 2 B, D).

Tolerance to antinociceptive effects of NSAIDs. In the third
set of experiments, four consecutive days NSAIDs microinjec-
tions into the ACC caused progressively less antinociception,
so by day 4 there was no effect, similar to saline microinjec-
tions for both behavioral tests, i.e. induced tolerance. At the last,
the fourth day, post-treatment with AM-251 did not change the
latency of thermal and threshold of mechanical withdrawal re-
flexes (Fig. 3). This means that the CB1 receptor antagonist does
not affect behavioral responses in the tolerant rats group, unlike
the tolerant group of rats on the first experimental day (Fig. 1).

The present study has shown that injection of commonly used
NSAIDs (diclofenac, ketoprofen and xefocam) in the ACC in-
duces antinociception in an inflammatory pain model induced
by intraplantar injection of formalin into one (right) hindpaw
of rats. These findings are in line with the results of our pre-
vious investigations in an acute pain model with tail-flick and
hot plate tests, and in which metamizol, diclofenac, xefocam,
and ketorolac were given systemically or microinjected into the
periaqueductal gray matter (PAG) [14], into the CeA [15,18], the
NRM [13,16], and the DH [5].

According to our data, CB1 receptor antagonist AM-251 com-
pletely prevented the analgesic effects of diclofenac, ketoprofen
and xefocam in both ipsilateral and contralateral paws. These
findings confirm previous evidence where pretreatment with
AM-251 either into the lateral-ventro-lateral (LVL) PAG or into
the rostral ventro-medial medulla (RVM) prevented antinoci-
ceptive effects of metamizol in Carrageenan model of hind paw
inflammation of rats [3]. As authors concluded, NSAIDs might
induce analgesia by acting through three mechanisms in the
PAG — RVM axis. Firstly, inhibition of COXs would depress the
pro-nociceptive effects caused by prostaglandins via the RVM.
Secondly, inhibition of prostaglandin synthesis would increase
the availability arachidonic acid, whose products decrease syn-
aptic inhibition. Thirdly, by inhibiting the COXs, NSAIDs pro-
tect endocannabinoids from degradation and this also decrease
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synaptic inhibition [3]. As we have shown, in this pathway
NSAIDs synergized with endogenous opioids [5,14,16-19].

In the PAG — RVM axis, the action NSAIDs is reduced by the
CBI1 receptor antagonist AM-251. Reduction of gamma-amino
butyric acid (GABA) inhibition increases the activity PAG out-
put neurons, which, via the RVM cause descending antinocicep-
tion at the spinal cord level [3]. Taken together, these and our re-
sults suggest that descending inhibition of nociception triggered
at the PAG by non-opioid analgesics, as well as by opioids, can-
nabinoids, GABA antagonists and other agents, depends at least
partly on endocannabinoid-induced and CB1 receptor-mediated
decrease in GABAergic inhibition of spinally projecting, pain-
inhibiting neurons in the RVM [3,14,18,21].
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SUMMARY

ANTINOCICEPTIVE TOLERANCE TO NSAIDS PAR-
TIALLY MEDIATED VIA ENDOCANNABINOIDS IN
ANTERIOR CINGULATE CORTEX OF RATS

12Tsagareli N., 'Tsiklauri N., ’Kvachadze 1., *Tsagareli M.

!Laboratory of Pain and Analgesia, Beritashvili Center for Ex-
perimental Biomedicine, Thilisi; *Thilisi State Medical Univer-
sity, Department of Physiology, Georgia

Pain is characterized as a complex experience, dependent not
only on the regulation of nociceptive sensory systems but also on
the activation of mechanisms that control emotional processes in
limbic brain areas. Non-opioid, non-steroidal anti-inflammatory
drugs (NSAIDs) are the most widely used analgesics in the treat-
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ment of not-severe pain. We have recently shown that repeated
doses result in tolerance to these drugs like opioids. Here we in-
vestigated the central brain mechanisms of non-opioid induced
antinociception in the non-acute pain models of rats, such as the
‘formalin test’ and a relation between administration of NSAIDs
in the limbic brain area, — the anterior cingulated cortex (ACC),
— and the endocannabinoid system.

We measured nociceptive thermal paw withdrawal latencies and
mechanical thresholds monolaterally in rats following microinjec-
tions of NSAIDs (diclofenac, ketoprofen, xefocam), saline or the
cannabinoid receptor 1 (CB1) antagonist (AM-251) in the ACC.

Five min following intraplantar formalin injection all animals
showed a significant reduction in thermal paw withdrawal laten-
cy and mechanical withdrawal threshold compared to pre-base-
line values. Fifteen minutes after formalin injection, diclofenac,
ketoprofen, xefocam clearly showed antinociceptive effects of
NSAIDs. When pretreated with AM-251 we found a significant
reduction of analgesic effects of NSAIDs.

The present data support the notion that endocannabinoids’
CBI1 receptor contributes in part to antinociceptive effects of
NSAIDs and probably involved in activation of the descending
opioid modulatory system of pain.

Keywords: antinociception, endocannabinoids, formalin test,
hyperalgesia, pain.

PE3IOME

AHTUHOIMIEINITUBHAS TOJEPAHTHOCTbDb K HE-
CTEPOUIHBIM MNPOTUBOBOCIHTAJIMTEJIbBHBIM
ITPEITAPATAM OIIOCPO/IOBAHA SH/IOKAHABHWHO-
HJIAMU B IEPEJHEM IIUHT YJISIPHOM KOPE KPBIC

L larapesu H.M., 'Huxaaypu H.J., ’KBauanze U.1.,
L2Jarapesu M.T.

[Tabopamopusi 60nu u ananveesuu, Llenmp sxcnepumenmain-
nott buomeouyunol um. M.C. bepumawesunu, Tourucu, *Tounuc-
CKUTL 20CYOapCMEeHHbIL MeOUYUHCKULL YHUgepcumem, oenap-
mamenm gusuonozuu, I py3us

Lenbto nccnenoBaHus IBUWIACh OLICHKA LICHTPATBHBIX MO3TOBBIX
MEXaHN3MOB HEONHOMIHONW HHIYIMPOBAaHHOW aHTHHOLMLICIILINK
Ha MOJICITH HEOCTPO OONTH Y KPBIC, T.H., «TECT Ha (hOPMATIUH», &
TaKXKe CBSI3M MEXK/Ty BBEICHHEM HECTEPOHIHBIX POTHBOBOCIIAIIH-
TEJBHBIX TIPENapartoB B 00NACTh JIMMOMYECKOrO0 MO3ra IepeiHei
LUHTYJIAPHOM KOPBI M 9HIOKAaHHAOWHOUTHON CHCTEMBL.

HccrenoBanust IPOBEICHBI HA AKCIIEPUMEHTAIIBHBIX U KOHTPOJTb-
HBIX OeJIBIX KpbIcax-camuax tuaun Bucrap, Becom 200-250 rp. XKu-
BOTHBIM MMIUIAHTUPOBAJIN HAPABJIAIOLIYIO KaHIOIIO B TIEPEHIOI0
uHryssapHyto kopy (IILK) u TectupoBany Ha aHTUHOLMLETILIUIO
HOCJIe MUKPOUHBEKIMU HECTEPOHIHBIX TIPOTHBOBOCIIATIUTEIBHBIX
npenaparoB (HIIBII). M3mepsun s1aTeHTHBIA Nepuos HOLMLEI-
THBHOTO peduiekca OTIepruBaHus Jiallbl U IIOPOTH MEXaHHYECKOro
naBiaeHus y kpeic nocie mukponnbekuuid HITBIT (auxiodenax,
kerornpodeH, Keedokamin), pU3pacTBOpa WM aHTArOHHUCTA KaHHA-
6unounnHoro peuentopa CB-1 (AM-251) B [LIK.

CrycTsi 5 MHHYT HOCJIE OJIOJOIBEHHOTO BBeACHHS (popma-
JIMHA Y BCEX JKUBOTHBIX OOHAPY)KEHO 3HAYUTEIbHOC CHIKCHHUE
JIATEHTHOCTH OTBOJA JIAIbI M I0POra MEXaHMYECKOTO JaBJICHUSA
B CPaBHEHHMHU C IPEIBAPUTEIbHBIMU HCXOAHBIMH 3HAYCHUSIMHU.
Coyctst 15 MUHYT nocie nHbeKIUH (OpMaInHa, JUKIOPEHaK,
keronpodeH, kcedokami YeTKO MPOSIBIIM AHTHHOLMLICIITHB-
Hbie a¢dextsr HIIBIL. Ilpu npeaBapurensHoil 06paboTKe aH-
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taronuctoM CB-1 penentopa AM-251 o6HapykeHO 3HAYNTEIb-
HOe CHIDKeHHe OoneyTosstomux d¢dexros HIIBII.

[TonydeHHble pe3ynpTaThl HOATBEPXKIAOT, 4TO perentop CB1
9HJJ0KaHHAOMHOMU/I0B YaCTUYHO CIIOCOOCTBOBYET aHTHHOLIUIICT-
TuBHBIM 3 ¢pexram HIIBII u, BeposiTHO, ydyacTByeT B akTHBa-
UM HUCXOSIICH CHCTEMbI OMMOUIHON MOIYJISIIIAN OOJIH.
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CONTENT OF CATECHOLAMINES IN BLOOD SERUM OF RATS UNDER FLUORIDE INTOXICATION

Bagmut 1., Kolisnyk 1., Titkova A., Petrenko T., Filipchenko S.

Kharkiv Medical Academy of Postgraduate Education, Ukraine

The neuroendocrine system plays a key role in the formation
of adaptive reactions to the action of chemical environmental
factors and the preservation of the constancy of the internal en-
vironment of the body. Among the indicators of the condition
of this system, the leading place is given to: biogenic amines
— epinephrine, norepinephrine, serotonin; neurotransmitters of
amino acids — glutamate, aspartate, y-aminobutyrate, glycine;
thyroid hormones — thyroxine, triiodothyronine, thyrotropin.
Disruption of the synthesis and exchange of these biologically
active substances may act as a “triggering mechanism” in the
event of failure of adaptation processes [10,18]. The content of
catecholamines derives from sympathetic nerves, but the pro-
portion reaching the circulation before being metabolized varies
with the type of nerve ending-effector junctions in the tissue.
Plasma levels of catecholamines also will fluctuate because of
rapid metabolism rates and environmental, emotional, and en-
dogenous stimuli provoking a sympathetic response. Precisely
in this regard, as well as in connection with the lack of data in
the literature on the content of these neuroendocrine parameters
in warm-blooded animals under fluoride intoxication, we aspire
to elucidate the pathochemical mechanisms of SF action [7,12].

The aim of the research - to determine the content of cate-
cholamines in serum of rats exposed to sodium fluoride in the
experiment.

Objectives of the study:

1. To determine the content of epinephrine and norepinephrine
in the serum of rats under the influence of sodium fluoride (SF).

2. To study the dynamics of changes in the level of epineph-
rine and norepinephrine in blood serum of rats when intoxicated
with SF at doses of 1/10 and 1/100 DL50.
© GMN

3. To determine the effect of changes in the level of catechol-
amines on the development of pathogenetic changes in the body.

Material and methods. The studies were conducted on
adult Wistar rats weighing 180-220 g, which were kept under
steady state vivarium at constant temperature and natural light
in plastic cages on a balanced diet. Rats were subjected to oral
exposure by means of a probe with aqueous solutions of sodium
fluoride (SF) once daily, for 60 days at doses of 1/10, 1/100 and
1/1000 DL50, which correspondingly amounts to 20 mg/kg, 2
mg/kg and 0.2 mg/kg of body weight (the average lethal dose of
SF for rats, given orally, is 200 mg/kg). Animals of the control
group were given appropriate amounts of drinking water. The
study of indices was conducted at the 10th, 20th, 30th, 50th and
60th days after the experiment began. Each group included 10
animals. Animals were euthanized by decapitation with a guil-
lotine knife, pre-anesthetizing with sodium thiopental in a dose
of 50 mg/kg of body mass.

The content of norepinephrine and epinephrine in blood se-
rum was determined spectrofluorometrically with «Hitachi
MPF-4A» at an excitation wavelength of 395 nm and a lumines-
cence wavelength of 485 nm for norepinephrine, 445 and 490
nm for epinephrine. Preliminary chromatographic separation
of catecholamines was performed using columns with cation-
exchange resin (Dowex 50 Wx 4, 200-400 mesh, sodium form,
column parameters d=4 mm, h=75 mm) [11]. 1 nM hydrochlo-
ric acid was used for elution of epinephrine and norepinephrine.
Statistical analysis of the results was performed using Statistica
6.1 (StatSoft, Inc., USA). The comparison of two normal dis-
tributions was carried out Student’s t-test. If at least one of the
distributions was not normal, Mann-Whitney Ranking Criterion
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Table. The content of adrenaline and norepinephrine in the blood serum of rats under the action
of sodium fluoride in sub-toxic doses (n=10; Me [25%; 75%] or M=s)

Dose Day of observation Epinephrine, nM /1 Norepinephrine nM /1
10 10.319.9; 11.2] p<0.001 6.71 £ 0.84 p<0.001
20 9.65 [8.5; 10.8] p<0.001 5.4[4.8;5.9] p<0.001
1/10 DL50 30 9.25[7.6; 10.6] p<0.001 5.3[5,0;5,6]p<0.001
50 7.15[6.5; 8.7] p<0.001 3.1[1.7;4.8] p=1.000
60 3.75[3.2;4.0] p=0.002 1.45+0.25 p<0.001
10 8.1[7.9;9.5] p<0.001 5,38 £0.58 p<0.001
20 10.7 [8.9; 11.6] p<0.001 5.55[4,96,2] p<0.001
1/100 DL50 30 9.4519, 0; 10, 5], p=0.003 5.1[4,6:5,5]p<0.001
50 7.91 £ 0.61 p<0.001 4.7[4,3:5,5]p<0.001
60 6.6 [6.0;7, 6] p<0.001 3.94 £+ 0.66 p<0.001
10 5.69+£0,49 2.97 £0.46
20 5.78 +£0. 66 2.83+£0.31
COMPARISON 30 5.5[5.0;5.8] 341[2,8;3,6]
50 5.6 [5.0;5.8] 2.6[2,5,2,9]
60 5.1[4.8;5.4] 24102,1;2,5]

note: p is the level of statistical significance in relation to the comparison group

was used to compare independent samples. p<0.05 was consid-
ered as the critical level of significance.

Results and their discussion. On the 10th, 20th and 30th
days of oral administration of SF at a dose of 1/10 DL50there
was a reliable (p<0.001), as contrasted to the comparison group,
increase of epinephrine levels in the blood serum, by 83, 65 and
63%, respectively (Table). On the 50th day of observation, there
was some tendency to decrease in the level of this catecholamine
as contrasted with the previous results, but it remained increased
in relation to the control group of animals (p<0.001) with an
average of 37.5%. On the 60th day of SF toxification at a dose
of 1/10 DL50, a statistically significant (p=0.002) decrease was
observed, as compared with a control of serum epinephrine con-
centration, on average by 29% (Fig. 1).
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Fig. 1. Dynamics of changes in the content of epinephrine (in
% relative to the comparison) in the blood serum of rats when
toxified with sodium fluoride at doses of 1/10 and 1/100 DL50.

note: content in the comparison group of animals is consid-
ered 100%

Oral administration of SF to experimental animals in a dose
of 1/100 DL50 was accompanied by an increase (p<0.003) of
serum epinephrine in all terms of observation, most expressed
on the 20th day (an average of 81%), and the least — on the 60th
day (32%) (Table 1, Fig. 1).

The detected increase in the level of epinephrine in the blood of
rats under fluoridic intoxication indicates an increase in its secretion
by the adrenal glands. It is known that more than 90% of epinephrine
circulating in blood is synthesized in the adrenal glands [4,22].

Toxification of rats at a dose of 1/10 DL50 contributed to a sta-
tistically significant (p< 0.001), when compared with control group,
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serum norepinephrine up to 50 days of experiment (the most pro-
nounced on the 10th day — an average of 126%) (Table 1). On the
60th day of observation, the level of norepinephrine under the condi-
tions of SF at a dose of 1/10 DL50 reliably (p<0.001) decreased by
an average of 39%. Exposure of experimental animals at a dose of
1/100 DL50 was associated with a reliable increase in the concentra-
tion of norepinephrine in all observation periods, especially on the
20th day — an average of 103% (Fig. 2).
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Fig. 2. Dynamics of changes in the content of norepinephrine (in
% relative to comparison group) in blood serum of rats when toxi-
fied with sodium fluoride at doses of 1/10 and 1/100 DL50. Note:
content in the comparison group of animals is considered 100%

It has been proven that about 7% of norepinephrine, produced
from adrenal glands, mainly blood norepinephrine, is the result
of the production of postganglionic cells of the sympathetic ner-
vous system [5,17,20]. Therefore, an increase in the concentra-
tion of this catecholamine in the blood of rats at oral administra-
tion of SF (50 days in case of 1/10 DL50, for 60 days in case
of 1/100 DL50) is to a lesser extent due to increased secretion
of the adrenal glands, and in a larger — due to activation of the
sympathetic nervous system. The latter leads in turn to release
of epinephrine in the blood and implements of its effects. How-
ever, prolonged activation of the sympathetic nervous system
may cause additional stress on the nervous system as a whole.
This may be due, for example, to the disruption of the inclusion
of the reaction-response in the parasympathetic nervous system,
which means reducing the ability of the body to return to the
state of homeostasis. That is, the adaptive stress response in rats
under prolonged fluoride intoxication may be transformed into
the anti-adaptive one due to the absence of relaxation reaction,
opposite by physiological orientation [1,6,13].
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The detected increase of epinephrine and norepinephrine in
blood serum under fluoride intoxication of rats also reflects the
hyperactivation of the mediator and hormonal parts of the sym-
pathoadrenal system, but in this case it is uneven, indicating a
decrease in the ratio of epinephrine/norepinephrine in the course
of the entire duration of SF exposure. This indicates a more sig-
nificant activation of the mediatory part of the sympathoadrenal
system than humoral [9,15,18].

It should be noted that the activation of sympathoadrenal system
with prolonged catecholemia may turn from the factor of adapta-
tion to the pathogenesis factor through the inclusion of the quinidine
pathway of catecholamines conversion to the formation of quinones
to adrenochrome. By the chemical structure, catecholamines are
electron donors; this property is implemented by quinidic oxida-
tion with the formation of intermediate products — the radicals of
semichinone, adrenaline quinone, and superoxide anion-radicals
with one-electron oxygen recovery [3,10,13]. Currently, the quini-
dine pathway of catecholamines transformation is actively discussed
in the literature precisely because of the ability to generate active
forms of oxygen, as well as due to neurotoxicity of catecholamines
in quinidic oxidation, which is associated not only with its own toxic
properties of aminochromes and active forms of oxygen, but also
with local hypoxia in those parts of the cell or tissue where this pro-
cess takes place [8]. Taking into account the preliminary results of
the activation of free radical processes in rats under fluoridic intoxi-
cation against the background of reduction of antioxidant reactions,
it is possible to assume that these disorders involve catecholamines,
excessive formation of which occurs for quite a long period of time.

Reduced serum content of catecholamines on the 60th day of oral
administration in rats at a dose of 1/10 DL50 reflects, on the one
hand, a decrease in their tissue deposit, and, on the other, a decrease
in the activity and reserve capacities of the sympathoadrenal system.

Conclusions. Toxification of rats at a dose of 1/100 DL50 for
60 days and at a dose of 1/10 DL50 for 50 days is accompanied
by an increase in blood levels of norepinephrine and epineph-
rine; indicating the hyperactivation of the mediator and hor-
monal parts of the sympathoadrenal system, and tension of the
protective and adaptive reactions of the organism. Prolonged hy-
percatecholemia may become a pathogenic factor due to inten-
sification of the quinidine route of oxidation of norepinephrine
and epinephrine with the formation of reactive radicals and ac-
tive forms of oxygen. Reduced serum content of catecholamines
on the 60th day of oral administration in rats at a dose of 1/10
DL50 reflects, on the one hand, a decrease in their tissue deposit,
and, on the other, a decrease in the activity and reserve capaci-
ties of the sympathoadrenal system.
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SUMMARY

CONTENT OF CATECHOLAMINES IN BLOOD SERUM OF RATS UNDER FLUORIDE INTOXICATION

Bagmut 1., Kolisnyk 1., Titkova A., Petrenko T., Filipchenko S.

Kharkiv Medical Academy of Postgraduate Education, Ukraine

The aim of the research was to determine in the experiment
the content of catecholamines in serum of rats exposed to so-
dium fluoride.

The studies were conducted on adult Wistar rats, subjected
to oral exposure by means of a probe with aqueous solutions of
sodium fluoride (SF) once daily, for 60 days at doses of 1/10,
1/100 and 1/1000 DL50, which correspondingly amounts to 20
mg/kg, 2 mg/kg and 0.2 mg/kg of body weight. Toxification of
rats at a dose of 1/100 DL50 for 60 days and at a dose of 1/10
DL50 for 50 days was accompanied by an increase in blood lev-
els of norepinephrine and epinephrine, indicating the hyperacti-
vation of the mediator and hormonal parts of the sympathoadre-

nal system, and tension of the protective and adaptive reactions
of the organism. Prolonged hypercatecholemia may become a
pathogenic factor due to intensification of the quinidine route of
oxidation of norepinephrine and epinephrine with the formation
of reactive radicals and active forms of oxygen. Reduced serum
content of catecholamines on the 60th day of oral administration
at a dose of 1/10 DL50 reflects, on the one hand, a decrease in
their tissue deposit, and, on the other, a decrease in the activity
and reserve capacities of the sympathoadrenal system.

Keywords: catecholamines, neuroendocrine system, sympa-
thoadrenal system, intoxication.

PE3IOME

COJEPXKAHUE KATEXOJIAMAHOB B CHIBOPOTKE KPOBHU KPBIC ITPU ®TOPUJIHON MTHTOKCUKALIMU

Barmyt U.10., Korecunk U.JIL., TutkoBa A.B., Ilerpenko T.E., ®uaunyenko C.H.

Xapvkoeckas meouyunckas akademusi NoC1eounionHo2o obpasosanus, Ykpauna

Ienpro wcciieoBaHUs SBHJIOCH OIPENIENICHUE COICpIKaHUs
KaTeX0JIAMHHOB B CBIBOPOTKE KPOBHU KPBIC, TTOJIBEPIHYTHIX BO3-
JieiicTBrIo hTOpHIA HATPUSL.

HMccnenoBanusi NPOBOAMIIMCHE Ha IIOJOBO3PENBIX  KPBICAX
Wistar, moaBepriumxcsi nepopajbHOMy BO3ACHCTBHIO BOIHOTO
pactBopa ¢ropuna Harpust (PH) onuH pa3 B 1eHb B Tedenue 60
nHeit pu go3ax 1/10, 1/100 u 1/1000 DL50, uto cOOTBETCTBEH-
HO cocraisieT 20 mr/kr, 2 mr/kr u 0,2 Mr/kr macchbl Tena. Tok-
cnyHOCTh Kpbic rpu no3e @H 1/100 DLS50 B Teuenue 60 nHeit
u npu no3e 1/10 DL50 B teuenne 50 nueit compoBokpanach
YBEJINYCHUEM YPOBHs HOpaJIpeHaInHa U aJpeHalIMHA B KPOBH,

YTO yKa3blBAJIO HA TUNEPAKTUBALIUIO MEAUATOPOB U FOPMOHAIIb-
HBIX 4acTell CUMIIaTOaJpEHAIOBOM CUCTEMbI U HANPSKEHHOCTH
3aIIUTHBIX 1 aJalTUBHBIX pPeakluii opranusma. JimmrenbHas ro-
HEePKaTeXoIeMHUsl MOXKET CTaTh MATOreHHBIM (haKTOPOM 3a CueT
YCUJICHHs] XWHHIMHOBOTO ITyTH OKHCICHHs HOpPAJIpeHANIMHA W
aJipeHaMHa ¢ 00pa30BaHUEM PEAKTUBHBIX PaJMKajIOB U aKTHUB-
HBIX (opMm Kucinopona. CHIKEHHOE COfiep)KaHNe B CHIBOPOTKE
KaTexojlaMUHOB Ha 60-i1 neHp nocne npuema BHyTps OH B n03e
1/10 DL50 otpaxaer, ¢ 0HOiT CTOPOHBI, CHIKEHHE X TKAHEBOTO
HAKOIUICHHUS, a C JIPYrOi - CHIJKCHUE aKTUBHOCTU U PE3EPBHBIX
BO3MOYKHOCTEH CHMITaTOapeHaI0BON CHCTEMBI.
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MOP®OMETPUUYECKHWI AHAJIN3 B 30HE KOHTAKTA PA3JIMYHBIX BUJTOB UMILIAHTATOB
N TKAHU ITOYKHU KPBIC HA PAHHUX CPOKAX SKCIIEPUMEHTA

"Tycynoexosa M.M., 'AGaros H.T., 2A0yraiues K.P., 'AGaTosa A.H., 3Anbéepron U.H., 'Acamunanos E.M., 'Mycadexos UK.

'Kapazanounckuii 20cydapcmeentviii MeOUYUHCKULL YHugepcumen,
’Hayuonansnwiil Hayynblll yenmp onkoaouu u mpancnianmonozuu, Acmana, Kazaxcman,
SMeouyuncrkuii yenmp [laapeti Lledex, Hepycanum, Hzpaun

[TaTonornyecky MOJABMIKHAS MOYKA MM He(ppONTO3 Cile-
JyeT paccMaTpHBaTh KakK OJHY M3 PAaCHpPOCTPAaHEHHBIX ypo-
JIOTHUECKHUX MATOJNIOTHH B 3a0pIOMIMHHOM IPOCTPAHCTBE.
COBpEeMEHHBIM METOJOM JIeUeHHsI He(pOnTO3a ABISAETCS He-
¢ponekcus. [Iporpecc B pa3sBUTUU ONEPATUBHON YPOIOTHH
3a MOCJEeAHNE ASCATUIETUS OABEPICs 3HAUNTENBHBIM U3Me-
HEHHSIM B CUJIY HCIIOJIb30BAHNUS ayTO- M F€TEePOIIaCTHUECKUX
MeTOI0B [5,6], a Tak)ke pa3IMYHbIX CHHTETHYECKUX MaTepu-
anoB [3,4]. OnHako HCIONb3yeMble CUHTETHUYECKUE MaTepH-
anbl BBI3BIBAJIN BBIPAKEHHBIM BOCHAINTENBHBIN MpoLecc u
o0pa3zoBaHue IUIOTHBIX PyOLIOB BOKPYT IMOYKH, HApyLICHUE
YPOAMHAMUKN M TeMOJMHAMUKHU, KOTOpbIE YXyIIIaln Kaye-
CTBO XHM3HH MaIEHTA.

MHorue aBTOpbI B 9KCHEPUMEHTAIBHBIX HCCIEIOBAHUAX TI0-
Ka3aJll LEHHbIE IACTHYECKUE KadeCTBa OMONIOTMYECKUX HM-
rtanTaroB [7-11]. Haubosee nepcneKTUBHBIMU SBIIAIOTCS O1O-
JIOTUYECKHE TPOTE3bl, MONTyYaeMble U3 JOHOPCKOTO MaTepuana
JKMBOTHOTO M Y€JIOBEKA C IPUMEHEHUEM TEXHOJIOTUM TKaHEBOM
WH)KEHEPHH, KOTOpPBIE MPEACTABISAIOT COOOH BHEKJICTOUHBII
marpuke (BMK) — “extracellular matrix” (ECM), npencrapieH-
HBII KOJUIar€HOBBIMH BOJIOKHAMH, YYacCTBYIOIIUMHU B TOIJIEP-
JKaHUU CTPYKTYpHI TKanu [1,2,7,13].

[Ipumenenune neUeUTIONAPU3UPOBAHHON KCEHOOPIOMINHBI B
KauecTBe OMOIIOrMYECKOTO MaTepHaa mpu HeGPOeKCHU UMEET
3HAYUTEIIbHBIE IPEMYIIECTBA, OJHAKO B U3yUEHHOH JIUTEpaTy-
pe 3a nocaennue 10 et mogoOHbIE TaHHBIE HE BHISABICHBI.

Llenb ncciieoBaHus - U3yYUTh U CPABHUTH MOpdomeTprye-
CKHE€ 3Ha4Y€HMs PA3JINYHbIX BUIOB UMIIJIAHTATOB C TKAHbBIO TTOY-
KH B PaHHUE CPOKHU KCTIO3UIIUN.

Marepuas u Metoabl. O6beKTaM1 CPaBHUTEIBHOTO IKCHEPH-
MEHTAJIBHOTO HCCIIEI0BAHUS SIBUIHCH AELEIUTIONSIPU3HPOBAHHAS
KCEHOOPIOIINHA KPYTTHOTO POraToro CKoTa M MaKpoIopHCTast, 4a-
CTUYHO paccachIBaroIasics, jgerkas cerka Yusrpallpo (VII).

DKCHEepUMEHT NpOoBOAMICS Ha 48 OelbIX HEIMHEHHBIX KO-
POTKOIIEPCTHBIX MOJOBO3PEIIBIX KPBICAX 000€ro moma mMaccoit
180-220 rp. )KuBoTHBIE OBUTH pacpesesieHbl B 2 TPYHIIBI 0 8
ocobeil B kaxxaoi. Kaxas rpynmna cooTBeTCTBOBaANA IPUMEHS-
€MOMY MMIUIAHTaTy, U C yU4E€TOM CPOKa HaOMIOEHUS U BbIBEJIe-
HUSI 5KUBOTHOTO M3 KCIIEPUMEHTA, JIEHIach Ha 3 MOArPYTIIBI.
JKMBOTHBIX BBIBOAWIN U3 9KcTiepuMenTa Ha 7, 21 u 30 cyTku.

WMmnnaHTanus JenenTionspu3HpOBaHHON KCEHOOPIOIINHEI
(1eKb) n MakpomopucToii, 4acCTHYHO paccachlBaroIleiics, jer-
xoii cetku YII ocymecTBisiack nox 3pupHEIM HapKO30M (MH-

© GMN

IYKIHOHHAs Kamepa 00beMoM 3 auTpa, 3 Mit adupa, Bpems IKc-
HO3MLMU 5 MUH.) ITyTeM (DUKCALMHU [TOYKH ¥ BIIMBAHUS JAHHBIX
MaTepualioB Ha 3aHIOI0 IOBEPXHOCTH oprana. Ha oOHaxeHHOI
3a7Hel TIOBEPXHOCTH IOYKM pa3Melasics 3apaHee MPUTOTOB-
JICHHBIU JIOCKYT UMIUIaHTaTa pasmepom 0,5x0,5 cm u dpukcupo-
Basics 3a (PUOPO3HON KarcCysnoi MpH MOMOIIM LIEIKOBOH HUTH
4/0 Ha arpaBMaTHYHOI HIie y3710BbIM IBoM. [yt mpoduak-
TUKH TIOCJICONEPALIIOHHON NH(EKIIUU B TEUCHUE 5 AHEH mocie
ollepalyK IPOBOANIACH aHTHOAKTEpUabHAs Tepanus SHPOd-
nokcarHoM («DHropeke») B mo3e 0,1 mit — 10 mr.

3ab0p rUCTOIOTUUECKOTO MaTepuaa y SKCIepHMEHTAIbHBIX
JKMBOTHBIX ITPOBOJIUIICS COITIACHO M3aiiHy McCieoBaHus Ha 7,
14 11 30 cyTku. ['ucTonornyeckoMy HCCiIe0BaHUIO OABEPralICs
(parMeHT KOHTAKTA TKaHU MIOYKU C UMILUIAHTATOM.

C nenbio u3ydeHuss MOPQOIOTHYECKOW KapTHHBI 30HBI UM-
TUIAHTALUH, OLEHKU CTPYKTYPHBIX N3MEHEHHH, a TAaKXKe aKTHB-
HOCTH U CTENEHH CO3PEBAHUS COEMHUTENBHON TKAHH, THCTONIO-
TMYeCKHe CPE3bl OKPAIINBATINCH TEMATOKCHIIMHOM U 303MHOM U
CTaHIaPTHBIM METOZIOM.

MopdomeTprdecknii aHann3 KISTOYHOTO HMH(HUIBTpaTa
npoBoamwics nocpenactsoM Mukpockona Arcturus XT (CLLA,
Applied Biosystem coBmectHo Nikon) ¢ ja3epHbIM MHKpPO-
nuccexktopoM B 300 xierkax npu 400-kpaTHOM yBEIHMUYCHHUU B
PEIpe3eHTaTHBHOM YUacTKe MEX/ly BHEKIETOUHbIM MaTPUKCOM
KCEHOOPIONIMHBI U TKAHBIO TTIOYKH, BHE IIIOBHOTO MaTepHana.

Craructuyeckas oOpabOTKa JaHHBIX HPOBOIWIACH METO-
JIOM BapHALMOHHON CTaTUCTHKU C BBIYMCIEHHEM MOKa3aTesls
cpenneil Benmuuunsl (M), cpennero otknonenus (SD). [locro-
BEPHOCTb PA3UUUi MEXIy HCCIeTyeMbIMH IPYIIaMH OMpe-
JEeTISIach CTATHCTUYECKUM METOJIOM C MCIOJIb30BAHHEM Hera-
paMETPUYECKUX KPHUTEPHEB: OJHOPAHTOBOTO IHCIIEPCHOHHOIO
ananmu3a (ANOVA), kputepust MaHHa- YUTHH [U1 HE3aBUCUMBIX
BbIOOPOK. Paznuums craructuuecku nocrosepusl mpu p<0,05.

Pe3yabTaTel u ux o0cy:xkaenne. B Mukponpenaparax ¢ uc-
nons3oBanueM JeKB Ha 7 cytku B nepuHedpaibpHON 30HE
HPOCIIEKNUBACTCS YMEPEHHO BBIPAKCHHAS JIMM(OLUTAPHAS HH-
¢dunbTpanys, B 30He BOKPYT LIOBHOTO Marepuaia - GopMHUpOBa-
HHE MEJKHX COCY/I0B, B OCHOBHOM, KanmuiuisapHoro tumna. [lapa-
He(pasibHas KJIETYaTKa NPOpacTaeT B JICLEeIUIIONAPH30BaHHbBIN
MAaTpPHUKC KCEHOOPIOUIMHBI B BUZE TIIIACTOB. PHIXI0BOIOKHHCTAS
TKaHb, C()OPMUPOBAHHAS BOKPYI SHYEEK M 3alOJHSIOMAs HX
IIPOCBET, BBIABIISACTCSA MAJIOUUCICHHON NHunbTpanueit pudpo-
01acToB M rpaHyaoLIuToB (puc. 1).
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Puc. 1. I'ucmonoeuueckas kapmuna [leKb na 7 cymxu. Y8. X200

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMNZIKL M 5SJIRNGN6M LOSLRI6N

B mukponpenaparax rpynns! ¢ [leKb Ha 14 cyTku B nepu-
HedpasbHOH 30He (huKcaln HAOIIONAIOTCS YMEHBILICHHE JIMM-
(ouuTapHOH MHQUIBTPALMK B CPABHEHHUH C 7 CyTKaMH BIBOC
U MIOCTEIICHHOE CHIDKEHHE KJICTOK, XapaKTepU3YIOIUX XPOHU-
YeCKHH BOCIAJUTENbHBIA MPOLECC, TAKUX KaK IPAaHYJIOLHTHI,
IUIa3MaTHYecKue KIeTKu, Makpodaru. B 30He BOKpyr mOBHO-
ro Marepuana orMmedaercsi (GOpMHUPOBAHHE MEIIKHX COCY/IOB, B
OCHOBHOM, KaIlMJUIIPHOTO THIIA, @ TaKxkKe JIMM(pOUIHAS 1 Hepu-
BacKyJsipHas nHQuiIbTparus. [lapanedpanbHas KieTdaTka npo-
pacTaer B JCLEIUIIOISPU30BAHHBIN MaTPUKC KCEHOOPIOIIMHBI B
BuJE m1actoB. OTMeYaeTcs pocT CTPOMAIIbHBIX KIETOK: (hHOpo-
LUTHI/ pUOpoGIacTe (puc. 2).

7 &R TRY N, B

Puc. 2. Tucmonoeuueckaa xapmuna HeKb na 14 cymxku.
V6.X200

B mukponpenaparax rpynmnst J{eKb na 30 cyTku B 30He (uk-
caly OTMeYaeTcsl BaCKyJIIpu3alus napaHepaibHON KiieTdar-
ku. HaOmonaercs mnocreneHHOe CHIDKEHHE JTUMQOLUTAPHOH
UHOUIBTPALMY B CPaBHEHUH ¢ 7 U 14 CyTKamH, IPOMCXOAUT
MOCTENICHHOE CHIDKCHHME KIETOK, XapaKTePU3YIOIIUX XPOHU-
YeCKHH BOCIAJUTENbHBIA MPOLECC, TAKUX KaK IPAaHYJIOLHTHI,
IUIa3MaTHYECKUE KIICTKH, 33 MCKIIOYeHHeM, Makpodaros. B
30HE BOKpPYT' LIOBHOTO Marepuaja oTMedaeTcs (OpMHUpPOBAHHUE
COCYZIOB KalMJUIAPHOTo THHa (puc. 3).

IMapanedpanbHas KieTyaTka IPOPAcTaeT B JCLEILTIOIAPH30-
BaHHBIM MaTPHKC KCEHOOpIOWMHEI B BHAe Tspkeil. Ha 14 neHs
MPOHUCXOIUT CHIKEHUE KOJIMYECTBA IPAHY/IOLUTAPHBIX KIETOK
Makpodaro, npu 3ToM HabironaeTcst nmpeodnaganue aumbaru-
TapHBIX KJIETOK, YTO XapaKTePH3yeT MECTHBIH PEaKTUBHbIN I1pO-
1ecc B OTBET Ha UMIUIAHTALMIO. B 3TOT e cpok Halmronarorcs
(hopMHpoBaHUE MOJIONOI COSTMHUTEIBbHOM TKaHN 13 GuOpobdIa-
CTOB M €ANHUYHbIE (PHOPOLMTHI, YTO MPOUCXOMHUT Ha PaHHEH cTa-
1y (POPMHUPOBAHHS COSUHUTENBHON TKAHH M OLICHUBACTCS KaK
CTaJi|s pernapaTHBHOIO MPOLecca B 30HE MMILTaHTALMH.
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Puc. 3. Tucmonoeuveckas xapmuna /eKB na 30 cymxku.
Oxpacka: eemamoxcununom u 303unom. Y6.X100

Mukpockonuyeckass kapTuHa TkaHu U umiuianrara JleKb
K 30 JHIO KCIIEpUMEHTA BbISBHMJIA YMEPEHHYIO JTUM(OUIHYIO
UHOWIBTPALUIO C NPUMECHI0 €UHUYHBIX 303MHODHIOB, CMe-
HSIOILYIOCS. HOIMMOP(HOSIEPHBIMY JIelikonuTamu. Onpenens-
ercst (JOPMUPOBAHKE 3PENION COCIMHHUTEIBHON TKaHH, KOTOpast
HPEACTABICHA YIOPSANA0YCHHO DPACIOJIOKEHHBIMU BOJIOKHAMU
COCZIMHUTENILHON TKAaHH.

ITpu MOp(HOIOrNYEecKOM HCCIICOBAHUM B 30HE LIOBHOTIO Ma-
Tepuaia U cerdyaroro umiuianrara YII (KoHTpolbHas rpyrmia) Ha
PaHHMX CPOKaX MOJIEIMPOBAHUS HE(POIEKCHH OTMEYACTCS JIMM-
(bonnHas MHQUIBTPALMS, BACKYJISIPU3ALIMS JKMPOBOH KJIETYaTKH,
napanedpysi 1ab0paTOPHBIX XKHBOTHBIX C MPUMECHIO SAMHHYHBIX
203MHO(UIOB ¥ TOIUMOPGHOSIEPHBIX JelikoluToB (puc. 4). B
JKUPOBOH TKaHW BBIABJIACTCS MMHUMAJIbHAS MHQWIBTPALMS Ipa-
HYJIOLIUTaMH, Makpo(haramu, IasMaTHIeCKUMU KJICTKAMHM, XapaK-
TEPHU3YIOIasl PEAKTHBHBIN XPOHWYECKUH BOCIIAIHUTEINBHBIN TIPO-
necc. [TapanedpanbHas KiIeTyaTka BaCKy/IIPU3UPOBaHa COCYAaMU
KaIlWUIAPHOTO THUIIA, OTME4aeTcst X nonHokposue. K 14 cyrkam
9KCIIEPHMEHTA HAYMHACTCS IpoLiecc (GOPMUPOBAHUS B MEXKbSIYCH-
CTBIX CTPYKTYpaX HEXHBIX KOJUIATCHOBBIX BOJIOKOH, K 9TOMY Bpe-
MEHH NPOUCXOIUT CHIKEHUE YKCIIa MaKpo(haroB 1 JIMM(OLUTOB B
CpaBHEHHH C 7 cyTKamu dkcriepumenta (puc. 5). IIpu rucromnoru-
YECKOM HCCIICIOBAHNN Ha BCEX cpe3ax (GpUOpO3Has Karcysa Mo4KH
HPECTABICHA HEXHOW BOJIOKHUCTON COGAMHMTEIBHOIH TKaHbIO.
CrieztyeT OTMETHTb, YTO B MeCTax (PMKCALMM YaCTMYHO paccachl-
Baroleiics nerxoit cetku YII ormeyaercst HepaBHOMEPHOE YIUIOT-
HeHue (UOPO3HON KarCylibl TIOUKH, 0€3 BBIPAKEHHOH KICTOYHOU
peaxuuu (puc. 4,5).

Puc. 4. Cemra VII, cpok 7 Oneil: 6 301e wosHo20 mamepuania u
VIT ommeuaemes numgpouonas undurempayus,;. Ye.X100
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Puc. 5. 3ona uxcayuu VII u wosnozo mamepuana (6epxnuii

npasviil yeon) na 14 cymxu. Boxpye aumghouono-maxpoghaeans-

Has peakyus (00630p). Y6. X100

Ipu matoMOpHOTOrHYECKOM HCCIISAOBAHNN TOYEK C UCTIONB30-
panueM cetku YT mis Hepponekcnn Ha 30 cyTku B napanedpaib-
HO¥ KJIeTYaTKe BbIIBICHA HHOUIBTPALIHS TUM(POLHTAMH C HATIIH-

Puc. 6. Cemxa VII na 30 cymxu. B napaneppanvnoii knem-

qamke Jmmqboudnaﬂ und)uﬂbmpab;uﬂ C Haauyuem cucanmcKux

xnemox. Oxpacka cemamoxcuaunom u s03unom. ¥Y6.X200

€M FMT'aHTCKUX KJIETOK I10 THITY KJIETOK MHOPOIHBIX Te (puc. 6).

OCHOBHYIO MacCy He3penoi cOeqMHUTEIbHON TKAaHU COCTaB-
JISIOT TPAHYJIOLUTAPHBIE JISHKOLUTHI, JIMM(OLUUTHI, Makpodary,
MIa3MaTH4ecKhe U CTPOMaNbHbIE KIETKH, HOBOOOpPA30BaHHbIE
cocCy/Ibl KalMUIIPHOTO THIA. Pe3ynabTaTsl MPOBEAEHHOTO MOp-

(hOMETPHUUECKOTO aHaIn3a CPEAHUX 3HAYCHHH KIETOYHOTO HMH-
(Gunbrpara B pENpe3eHTATHBHBIX YYacTKaX KOHTAKTa TKAHW
nouku ¢ YII u [1eKb npencrasnens! B Tabnunax 1 u 2.

Pesynbrarsl, MOMy4eHHbIE MPH MOP(HOMETPUYECKOM HCCIe/I0-

BAHUM KJICTOYHOTO MH(UIBTpaTa B MECTe KOHTAKTa MMIUIaHTaTa U
TKaHH [TOYKH CBUCTEIILCTBYIOT, UTO Ha 7 CYTKH [PH HCTIOIB30BaHHH
cerku Y11 HaOmromaeTcst TOCTOBEPHOE YBEIMYEHHUE KICTOYHBIX HH-
(uIBTPaToB B cpaBHEHNH ¢ Oronormieckum umiutantatom J{eKb.
Tabnuya 1. Cpednee u cmandapmuoe OmKIOHeHUe napamempos mopgomempuu cemxu Y11

yiu
Cpox TPaHyJIOLHTBI JUM(OLUTBI [LAA3M. Makpodaru (buopodaactel AHTHOreHes
payzou ! KJIETKH P /dpudpouuTHI
7 eyt X=46,75 X=103,87 X=8,25 X=13 X=97,75 X=3,13
Cy SD=24,30 SD=43,27 SD=3,15 SD=6,5 SD=14,10 SD=1,6
14 ovr X=46,25 X=97,5 X=7,36 X=7,63 X=99,7 X=3,13
Y SD=49,9 SD=53,49 SD=4,24 SD=1,06 SD=30,86 SD=0.83
30 evr X=31,12 X=80,12 X=7 X=9,75 X=160,5 X=3,22
4 SD=16,17 SD=30,88 SD=3,89 SD=2,03 SD=22,84 SD=1,05
Ta6auya 2. Cpeonee u cmanoapmuoe omkionenue napamempog moppomempuu /JeKB
JeKb
Cpox IPaHYJIONHThI JIMM(OIHTDI MJIa3M. KJIETKH Makpodaru Pudpodaactet aHTHOreHe3
patyJou h : P /pubpounThI
7 eyt X=47,12 X=114 X=5,36 X=18 X=80,0 X=1,66
Y SD=14,70 SD=15,87 SD=2,5 SD=5,66 SD=18,47 SD=1.4
14 oyt X=37,25 X=75,5 X=5,75 X=13,25 X=92,6 X=2,38
Y SD=12,22 SD=16,99 SD=1,16 SD=5,18 SD=24,41 SD=0.74
30 vt X=24,25 X=58,25 X=5,55 X=13,55 X=123,8 X=2,1
Y SD=8,76 SD=21,15 SD=1,6 SD=5,8 SD=40,2 SD=0.8
° TPaHy nouMTe! 7 Aweit TPaky nouMTe! 14 AHeit mauynoummauwji nes 7 e ﬂ::::::vu 2w %%KE

Juacpamma 1. Cpeonee snauenue epanynoyumos. p=0,02641
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Jluaepamma 2. Cpeonee snauenue aumgoyumos p=0,00014
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Luazcpamma 3. Cpeonee snauenue aneuocenesa, p=0,39198
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CTPY KTy pHble KNeTKM CTPOMbI == vn

Juazcpamma 5. Cpednee 3nauenue cmpomanvhvle KIemKu
p=0,00019

MophomeTpruaeckoe HcclieI0BaHue BRIABIIIO, UTO Ha 14 cyT-
KH SKCTIO3HUIUH B TPYTIIE ¢ IPIMEHEHHEM JeLeILTIONSIPH30BaH-
HOW KCEHOOPIOUIMHBI POUCXOIUT MEPEKPECTHOE YMEHBIICHNE
Yycia TPaHyIoONUTOB (auarpamMma 1), muMGounToB (AuarpaMma
2), HOBOOOPA30BaHHBIX COCYJOB KAIMJUIIPHOTO THIIA (AUArpaM-
Ma 3) ¢ yBeITUUCHHEM KOJIMYECTBa Makpodaros (nuarpamma 4),
CTpOMaJIbHBIX KiIeToK (pubpobmactoB m ¢ubponuros) (ama-
rpaMma 5), 9TO CBUAETEIBCTBYET O MEPeXofie K TKAHEBBIM U3-
MEHEHHUSAM OTMEYEHHOH 3Kccyaanuu (Tadnuna 2). B otamyne ot
OCHOBHOH TPYNIBI ¢ IPUMEHEHUEM OMOIOTHYECKOTO MMILIAH-
Tara OOHAPYKEHO, YTO yxKe Ha 14 CyTKH 3Kcro3unuu ceTku Y11
KOJMYEeCTBO Makpodaros (auarpamMma 4) u auMGouuToB (aua-
rpamMma 2) ZOCTOBEPHO IMpeoOyiafacT HaJ APYTHMHU KIETKaMHU
HH(UIBTPaTa, 9TO XapakTepu3yeT Oonee BhIpasKeHHbIH Mporecce
anpTepaluy 1 dKccyaanuu (Tadmuma 1).

Ha 30 cyTku 3KCIo3uIuM B OCHOBHOH TPYIIIE C TPUMEHEHU-
em eKb mposiBisiercs mocTenenHoe yBeInIeHHe KOTUIeCTBa
CTPOMANBHBIX KJIETOK, CHHTE3UPYIOMNX KOJJIAreHOBBIE BOJIOK-
Ha, C YMEHBIIEHHEM KOIMUeCTBA HOBOOOPA30BAHHBIX COCYIOB,
OTMEYaeTCsl JOCTOBEPHOE OTIMYHE KOIUYECTBA CTPOMATBHBIX
KIETOK U BPEMEHHO-TIPOCTPAHCTBEHHAsl CTaJuHHO-crerudu-
Yyeckas CMEHa JTalloB PEreHepaliy B CPaBHEHWH C APYTUM
MaTepHaoM, 4TO CBHETEIBCTBYET O 3aBEPIICHUH CO3PEBAHUS
MOJIOIOH COEAMHUTENBHON TKaHU.

CrnenyeT oOpaTuTh BHUMAHME, YTO TPyMIa C MPHMEHEHHEM
JeKb xapakrepusyercss HanOoiee paHHUM W PaBHOMEPHBIM
TEPEXO/IOM, a TAK)KE CMEHON TKAaHEBBIX PEAKIIMNA C TOCTOBEPHO
HaMMEHBIINM KOJTMYIECTBOM KJIETOK BOCHAIUTEIBHOTO HH(UIB-
Tpata yxe K 14 cyrkam B ommume ot YII, mpu npuMeHeHUH
KOTOpPOH aHAJOTHYHBIE PE3yAbTaThl OTMedYaroTcst nuib K 30
nHio. 1o cpaBHeHuto ¢ mpuMenenuem cetku YII cHmkenue Ko-
JIUYECTBa IPAHYIOLUTOB MPOUCXOAUT Ha 30 IEHb IKCIO3UIINH,
YTO MPOSBIAETCS B N30BITOUHON TPAHYIISIIUH, TPOBOLUPYS JITH-
TEJIbHYIO KJIeTOUHYI0 HHpMIbTpanmio (nuarpamma 1).

[Tna3maTnueckne KIETKH WM T.H. OJAHOKJIETOYHBIE JKEJIE3bl
MIPOAYIMPYIOT TAMMArIO0yIUHEL, B TOM YHCIIE aHTHTENa, yda-
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7 nemb. 14 aens 21 pews
== fleks
Makpocaru G- vn

Juazcpamma 4. Cpeonee snauenue makpogpazu p=0,08114

7 nexs 14 pexb 21 peHb
== feki
MnaavaTtuyeckue KneTkn - wn

,ZIuaepaMMa 6 CpeOHee 3HA4YeHUue njaasmamudyecKux KjiemokK
p=0,70959

CTBYIOIIIE B UMMYHOTeHe3e. B Xxoae skcreprMeHTa Bo BCEX UC-
CIIEIyEeMBIX TPYTIax MOMyYeHBI JOCTOBEPHBIC OTIMYHS CPEIHE-
TO KOJTMYECTBA TUM(OILUTOB (AuarpaMma 2) u mia3MaTHIeCKUX
KIeTok (auarpamma 6). [lomydeHHBIE pe3ynbTaThl CBHICTENb-
CTBYET, YTO UMIITAHTATHI ABJIAIOTCS ONOCOBMECTHMBIMHU U HE Te-
HEPHUPYIOT MaHU(ECTHBIE (OPMBI THIIEPEPTHIECKON MMMYHHOM
PEaKIuy B TKAaHU KPBIC, TAK KaK HE BHI3BIBAIOT MEPCUCTEHINH U
TIPOTPECCUH IKCCYTATUBHON peakiy (Tabmuisl 1 u 2).
BoiBoapbl. Pesynsrarsl MOp(hOIOrHIecKoro neCieoBaHms OKa-
34, 9TO TPU UMIUTAHTAIMH JeHEIUTIONAPU30BaHHON KCeHOOPIO-
IMHB! K (UOPO3HON KariCylie TMOYKH MPOUCXOANT PEeHapaTHBHBIN
nporecc myTeM (POpMHUPOBAHKS HE3PEOi rpaHyIISIHOHHON TKaH!
Ha PaHHHUX CTAAUSAX SKCIIEPHIMEHTA C TTOCIEAYIONNM CO3PEBaHIEM
HEKHOM BOJIOKHUCTOM TKaHH, B OTIIMUKE OT KOHTPOJIBHOM IPYTIIBI C
ncrons3oBanueM cetku Y11, Kpome Toro, nenenmonspru3oBaHHas
KCEHOOPIOIINHA HE BBI3BIBAET BOCIIATTUTEIBHBIX 1 A€CTPYKTHBHBIX
M3MEHEHMH B 30HE UMILIaHTaUuK B cpaBHeHHHU ¢ ceTkoi YII. Ilo-
Jy4deHHBIE PEe3yNbTaThl CBUETENBCTBYIOT, YTO MMITIAHTATHI SIBJISI-
FOTCSI OMOCOBMECTHMBIMHU U HE TeHEPHUPYIOT MaHU(eCcTHBIE (OPMbI
THUTepepruieckoil IMMYHHOH PeaKIMH B TKAaHH KPbIC, TAK KaK He
BBI3BIBAIOT IIEPCUCTEHIIMH 1 IPOTPECCHH SKCYJATUBHOM PEaKIHH.
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SUMMARY

MORPHOMETRIC ANALYSIS IN THE ZONE OF CON-
TACT OF VARIOUS TYPES OF IMPLANTS AND TISSUE
OF KIDNEYS OF THE RATS EARLY TIME EXPERIMENT

"Tusupbekova M., 'Abatov N., ’Abugaliev K., Alberton I.,
'Abatova A., 'Asamidanov E., 'Musabekov I.

!Karaganda State Medical University; *National Scientific
Center of Oncology and Transplantology, Astana, Kazakhstan,
SMedical Center Shaarei Tzedek, Jerusalem, Israel

To this day, limiting the amount of sampling of donor tissue
and organs, tissue rejection issues and numerous possible com-
plications remain unresolved problems and are an actual prob-
lem of practical urology. This provision indicates the existence
of'a need to find alternative methods for solving this problem.

The aim of the study was to study and compare the morpho-
metric values of various types of implants with the tissue of the
kidneys of rats in the early periods.

The object of a comparative experimental study was decel-
lularized bovine - derived tissue and a macroporous partially
absorbable light UltraPro mesh. The experimental subjects were
48 white non-linear short-haired sexually mature rats of both
sexes weighing 180-220 g. The autopsy days of experiment on
7 day, x 21 day sand 30 days. The micropreparations are colored
with hematoxylin and eosin.

The decellularized bovine - derived tissue absence inflamma-
tory and destructive changes in the implantation zone, compared
by the mesh UltraPro. Consequently .these results in the study
groups indicate that the implants are biocompatible and do not
generate the manifest forms of the heperergic immune response
© GMN

in the rat tissue, since they absence persistence and progression
of the exudative reaction.

Keywords: decellularized bovine - derived tissue, morphom-
etry, implant, macroporous partially absorbable light grid Ultra-
Pro, nephropexy.

PE3IOME

MOP®OMETPUYECKH AHAJIN3 B 30HE KOHTAKTA
PA3JIMYHBIX BU1OB UMIIJTAHTATOB U TKAHMU I1OY-
KU KPbIC HA PAHHUX CPOKAX OKCIHIEPUMEHTA

"Tycynoexosa M.M., 'A6aros H.T., 2A6yraiues K.P.,
'AGaroBa A.H., 3Auib6epron U.H., 'Acamunanos E.M.,
"MycaGekos UK.

!Kapazanounckuil 20¢y0apcmeentviti MeOUYuHCKUll YHUGepCu-
mem,; *HayuonanoHelil HayuHblll YeHmp OHKOLO2UU U MPAHC-
naanmonoauu, Acmana, Kazaxcman; >SMeduyunckuii yenmp
Ulaapeii L{eoex, Hepycanum, Hzpauns

Lenb uccrenoBanust - U3y4UTh U CPaBHUTH MOpdomerpuye-
CKHUEC 3HAYCHUS pas3/IMYHbIX BUIOB UMIUIAHTATOB C TKaHbIO I10Y-
KW B PAaHHHUE CPOKHU IKCITIO3ULIMU HE BbIABJIICHBI.

OOBEKTOM CPaBHUTEIIBHOTO JKCIIEPUMEHTAIBHOIO HCCIIe-
JTIOBaHHS SIBIJIMCH JICICIUTIONIAPU3UPOBAHHAS KCEHOOPIOIIMHA
KPYITHOTO POraToro CKOTa, a B KaY€CTBE CPABHEHHSI IPHUMEHSIIIN
MaKpOIIOPHCTYIO, YACTHYHO PACCACHIBAIOIIYIOCS, JIETKYIO CETKY
Vnerpallpo. DxcniepuMeHT npoBoauics Ha 48 OenbIX HEeIUHEH-
HBIX KOPOTKOIIEPCTHBIX MOJIOBO3PEJIBIX KpPBICaX, 000€ro moia,
maccoit 180-220 rp. Bpemst 9kCrio3uLuy BbIBEICHUSI )KHBOTHBIX
u3 sKcnepumenra - 7, 21 u 30 cytku. Mukponpenapars! okpa-
IIUBAJINCh TEMATOKCUIIMHOM H D03MHOM.

OOHapyXeHO, YTO JCLEIUTIONSIPU30BAaHHAs KCEHOOPIOMIMHA
HE BBI3BIBACT BOCHAJIUTEIBHBIX U NECTPYKTUBHBIX M3MEHEHHH B
30HE UMILUIAHTAIUK B CpaBHEHHUHU ¢ ceTKoil Yibrpallpo. Pesyinb-
TaThl, IOJIYYCHHBIC B UCCIEAYEMBIX I'DYIIIIaX CBUACTEIILCTBYIOT,
YTO HMMIUIAHTATHI SBIISIIOTCS OMOCOBMECTHMBIMU M HE reHepu-
pytotT MaHu(ecTHbIe HOPMBI IHIIEPEPrHYSCKOil HMMYHHOH pe-
AKIMHU B TKaHU KPBIC, TaK KaK HE BbI3bIBAIOT IMEPCUCTCHLHU U
IPOrPECCUHU 3KCYIaTHBHOM peaKiuu.
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THE ROLE OF TRANSIENT RECEPTOR POTENTIAL (trpal) CHANNEL IN PRURITUS

Nozadzel., Tsiklauri N., Gurtskaia G., Tsagareli M.

Laboratory of Pain and Analgesia, Beritashvili Center for Experimental Biomedicine, Thilisi, Georgia

Chronic itch is common and costly problem and the treat-
ment of chronic itch has been largely unmet. Chronic itch is a
frequent symptom in the general population and in many skin
and systemic diseases, such as atopic dermatitis, psoriasis, pri-
mary biliary cirrhosis, chronic renal failure, and urticaria as
well as several neurological, infectious, neoplastic, haemato-
logical, autoimmune, genetic and drug-induced conditions. Its
frequency demonstrates high burden and impaired quality of life
[1-4,20,21]. There is a need to better understand mechanism of
itch in order to develop novel evidence-based treatments for this
chronic condition [5-7,11-14, 23].

There is very little previous evidence that itch mediators elicit
hyperalgesia and almost there are no recent studies using mod-
ern controlled thermal stimulation methods to confirm if hista-
mine or any other itch mediator elicits heat hyperalgesia, and to
our knowledge there are no studies investigating if histamine or
non-histaminergic itch mediators elicit thermal or mechanical
allodynia/hyperalgesia.

The possibility that itch mediators also influence pain is
supported by recent findings that most non-histaminergic itch
mediators (e.g., chloroquine, BAMS8-22) require the transient
receptor potential ankyrin 1 (TRPA1) channel [11,19,20,30].
This ion channels have previously been implicated in pain [5,8-
10,15,18,22-26]. This, it is conceivable that non-histaminergic
itch mediators can activate not only itch receptors (pruriceptors)
but also pain receptors (nociceptors) expressing the TRPAI
channel that signals pain. While the behavioral manifestation
is predominantly scratching and alloknesis (itchy skin), in this
study we determined that itch behavior is also accompanied by
pain, heat and mechanical hyperalgesia in mice.

Material and methods. Animals. The experiments were
performed on male mice < 50 grams in body weight, bred at
the Beritashvili Experimental Biomedicine Center. The ani-
mals were kept under standard housing conditions (22+2 °C,
65% humidity, lights from 6:00 a.m. to 8:00 p.m.), and fed
by standard dry diet; water freely available. Guidelines of
International Association for the study of Pain regarding in-
vestigations of experimental pain in conscious animal were
followed throughout [31].

Chemical injections: All chemical irritants chloroquine (0.25,
0.5, and 1M/1uL), BAM (5pg/1pL; 10pg/1pl; 25ug/1ul), and
TRPAL1 antagonist HC030031 (50ug/30uL; 100ug/30ul) were
purchased from Sigma-Aldrich Chemicals, Co., (St. Louis, MO,
USA). Various doses of these chemicals were injected intra-
dermal through a 30 g needle connected by PE 50 tubing to a
Hamilton micro-syringe. The same volumes of vehicle (isotonic
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saline) were microinjected in the same manner separately as a
control. Different animal groups were used for the experiments
and they were tested with one concentration of irritant chemi-
cals, antagonists or vehicle and not repeatedly used. Six mice
were used for each group.

Thermal paw withdrawal (Hargreaves) test. Mice first were
habituated to stand on a glass surface heated to 30°C within a
Plexiglas’s enclosure, over three separate daily sessions. For
formal testing, baseline latencies for paw withdrawals evoked
by radiant thermal stimulation of each hind paw were measured
a minimum three times/ paw, with at least 5 min elapsing be-
tween tests on a given paw. A light beam (Plantar Test 390, IITC,
Woodland Hills, CA, USA) was focus onto the plantar surface of
one hind paw through the glass plate from below, and the latency
from onset of the light to brisk withdrawal of the stimulated paw
was measured. The other hind paw was similarly tested 30-60
sec later. The mouse was then held gently and one hind paw
received an intra-plantar injection of chemicals or vehicle. The
mice then was placed back onto the glass plate and withdrawal
latencies of both paws were measured at 5, 15, 30, 45, 60 and
120 min post-injection.

Mechanical paw withdrawal threshold (von Frey) test. Mice
were first habituated to standing on the mash stand surface. For
formal testing, baseline withdrawals were assessed using an
Electronic von Frey Anesthesiometer (2390, IITC, CA, USA)
filament that was pressed against the ventral paw from below.
This device samples and holds force (g) at the moment that the
hind paw was withdrawn away from the filament. Each paw
was tested for baseline mechanical withdrawals at least three
times, with at least 5 min elapsing between successive mea-
surements of a given paw. The mouse then received a unilateral
intra-plantar injection (see above) and was placed back onto the
mash stand surface. Mechanical paw withdrawals were mea-
sured at the same post-injection times as above for thermal paw
withdrawals. The same groups of mice were used for thermal
and mechanical withdrawal tests, with a minimum of 7 days in
between successive tests to avoid possible carryover effects of
stimuli.

All data from behavioral tests were subjected to repeated mea-
sures of analysis of variance (ANOVA) and then were compared
between chemicals and vehicle treatment groups by paired ¢-
test. The data are expressed as Mean+S.E.M. The Kolmogorov-
Smirnov test was applied to verify normality and equal variance.
Thereafter Kruskal-Wallis ANOVA and subsequent Tukey post-
hock test was used to assess differences between treatments.
Statistical significance is acknowledged if P < 0.05. The statisti-
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cal software utilized was Prism 4.03 (GraphPad Software, Inc,
San Diego, CA, USA).

Results and their discussion. Chloroquine induced hyperalge-
sia. In the first set of experiments, we tested if pre-treatment with
the TRPA1 channel antagonist HC030031 attenuated hyperalgesia
produced by chloroquine. Each of the 6 groups of mice received in-
traplantar injection of saline in one hindpaw to establish baseline
© GMN

responses. Three days later, 3 groups of mice were injected with
chloroquine in the same hindpaw showing strong thermal and me-
chanical hyperalgesia (P<0.001) (Fig. 1). These hyperalgesic effects
are very similar to those reported previously when we intraplantar-
ly injected the TRPV1 channel agonist capsaicin, and the TRPA1
channel agonists cinnamaldehyde and allyl isothiocyanate (a natural
compound of mustard oil) into the rat’s hind paw [8,15,16,26-28].
135



Two other groups of mice prior to injection of chloroquine
pretreated with the TRPA1 channel antagonist HC030031. The
obtained data showed a significant attenuation of thermal and me-
chanical hyperalgesia for the first 30-45 min. These findings indi-
cate that pretreatment with HC030031 did significantly reduce the
magnitude of hyperalgesia, as well as significantly shortened the
time-course of hyperalgesia induced by chloroquine. We did not
observed similar changes for the contralateral paw (Fig. 1).

BAMS-22 induced hyperalgesia. In the second set of ex-
periments, we tested if pre-treatment with the TRPA1 channel
antagonist HC030031 attenuated hyperalgesia produced by
BAMS8-22. The latter like as chloroquine produces itch-related
scratching through receptors MrgprC11 and MrgprA3, respec-
tively in mice and human subjects [1,2].

Intraplantar injection of BAMS8-22 resulted in similar effects
that we observed with chloroquine. Here pretreatment with
HCO010031 in the same manner but lesser reduced thermal and
mechanical hyperalgesia for ipsilateral, chemicals injected paw,
but not contralateral paw (Fig. 2).

It is interesting that we have recently shown that commonly
used non-steroidal anti-inflammatory drugs (NSAIDs) such as
diclofenac, ketorolac and xefocam also reduced agonist-evoked
activation of the TRPA1 and TRPV1 channels [17,29].

In conclusion, the obtained data showed a significant at-
tenuation of thermal and mechanical hyperalgesia induced by
chloroquine and BAMS8-22 for the first 30-45 min. These find-
ings indicate that pretreatment with TRPA1 channel antagonist
HC030031 did significantly reduce the magnitude of hyperalge-
sia, as well as significantly shortened the time-course of hyperal-
gesia induced by chloroquine and BAMS8-22. Thus, we revealed
that non-histaminergic pruritogens elicit thermal and mechani-
cal hyperalgesia via the activation of TRPA1 channel. This
hyperalgesia was attenuated by the TRPA1 channel antagonist
HCO030031. Therefore, it is very important to get more evidence
for the potential role of TRPA1 channel inhibitors as modulators
of preclinical and/or clinical itch and pain conditions.
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SUMMARY

THE ROLE OF TRANSIENT RECEPTOR POTENTIAL
(trpal) CHANNEL IN PRURITUS

NozadzeI., Tsiklauri N., Gurtskaia G., Tsagareli M.

Laboratory of Pain and Analgesia, Beritashvili Center for Ex-
perimental Biomedicine, Thilisi, Georgia

Pruritus or itch is defined as the sensation that causes the
desire to scratch, and it can be induced by mechanical, ther-
mal and chemical stimuli. Persistent itch accompanying dis-
eases of the skin and other organs can significantly impair the
quality of life. There is a growing body of evidence implicat-
ing abnormal transient receptor potential (TRP) channel func-
tion, as a product of excessive or deficient channel activity, in
pathological skin conditions such as pruritus and dermatitis.
These data supports the notion that non-histaminergic itch
mediators require the activation of TRPA1 channel that has
previously been implicated in pain and thermal sensation. In
the present paper, we investigated whether chemical inducers
of itch, including non-histaminergic mediators, elicit signs
of thermal and mechanical hyperalgesia (increased pain to
a noxious stimulus). We measured nociceptive thermal paw
withdrawal latencies and mechanical thresholds bilaterally in
mice at various time points following intraplantar injection
of non-histaminergic mediators like as chloroquine and the
bovine adrenal medulla peptide 8§-22 (BAMS8-22) producing
hyperalgesia. We showed that chloroquine and BAMS8-22 in-
duced statistically significant dose-dependence hyperalgesia
compare to vehicle control in both test. When pretreated with
the TRPA1 antagonist (HC-030031) we found a significant
attenuation of thermal and mechanical hyperalgesia.

We showed, thus, for the first time that non-histaminer-
gic pruritogens elicit thermal and mechanical hyperalgesia
through the activation of TRPA1 channel.

Keywords: antinociception, hyperalgesia, Hargreaves’
test, von Frey’s test, itch.

PE3IOME

POJIb KAHAJIA TPAH3UTOPHOI'O PEHEIITOPHOI'O
IMOTEHIMAJIA (TRPA1) ITPU 3YJIE

Ho3zanze U.P.,, Huxnaypu H./Uk., l'ypukas ILI1., Harapeau M.I.

Jlabopamopus 6oau u ananveesuu, L{enmp sxcnepumeHmansHou
ouomeouyunvt um. 1.C. bepumaweunu, Tounucu, I pysus

3y/ ompesenseTcs Kak OLIyIIEHUE, KOTOPOE BBI3BIBACT JKe-
JIAHUE YECAHUSI U MOXKET ObITh BBI3BAHO MEXAaHHUCCKHUMH, TC-
IUIOBBIMH M XMMHYECKUMH pa3ipakuTesssMu. ITocTosHHBII 3y,
CONPOBOXKAAIOLINI OOJNIC3HN KOXKU M APYIMX OPraHOB, MOXET
HepeiTH B XPOHHYECKYI0 (opMy. MHOKECTBO HCCIIEI0BaHUN
YKa3bIBaIOT Ha y4acTHE KAHAJIOB TPAH3UTOPHBIX PELENITOPHBIX
noreHnuanioB (TRP) B Takux maToJOTMYECKUX COCTOSTHHUSIX
KOXH, KaK 3yl ¥ IPMATUT. DTH JIAHHBIC TIOATBEPXKIAIOT IPEI-
CTaBJICHHUE O TOM, YTO HETMCTAMHHEPTHYECKHE MEHATOPBI BbI-
3bIBalOT akTUBanuIo kaHana TRPA 1, koTopblii BOBICUEH B pa3Bu-
THE 00N ¥ TEIUIOBOE OILIyIIeHHEe. B HacTosIeM Hcclie10BaHuH

© GMN

U3Yy4€H BOIIPOC, BbI3bIBAIOT JIM XUMUYECKHUE NHAYKTOPHI 3y/la, B TOM
YUCJIE HETUCTAMUHEPTUICCKUE MEAUATOPLI, TCIUIOBYIO U MEXaHU-
YeCKyl0 rumepaire3uto. Vamepsuin JaTeHTHOCTh OTAEPrUBAHUS
JIarbl Ha TETUI0BOM 00J1€BOM CTUMYIT M TIOPOTH Ha MEXaHUYECKHUH
CTUMYyI1 'y MBIIIEH B pas3In4HbIC MOMCHTBI BPDEMEHHU I10CJIC BHY-
TpHHO}lOH.IBCHHOﬁ UHBCKIMU HETUCTAMUHEPIrU4€CKUX MEaua-
TOPOB, TAKUX KaK XJIOPOXHUH M NEITHU OBIYBETO HaAIIOYCYHUKA
8-22 (BAMS-22), BbI3bIBatomue runepairesuto. Ilokaszano, 4ro
xJ10poxuH 1 BAMS&-22 uHAyIMpPYIOT CTaTUCTHUCCKU 3HAYMMYIO
THIEPAJITe3HI0 3aBUCUMOCTH OT JI03bl, B CPABHEHUH C KOHTPO-
JieM B 00enx Tectax. [Ipu npeasapurenbHOi 00pabOTKe aHTaro-
uHuctoM TRPA1 kanana (HC-030031) oOHapyKeHO 3HAUUTEIb-
HOe ocialieHue TEeIUIOBOM M MEXaHWYECKOH TIHMIepalire3uu.
Takum 00pa3oM, MOKa3aHO, YTO HETHCTAMHUHOTCHHbIC TPYpH-
TOI'C€HbI BbI3BIBAIOT TCIUIOBYIO U MEXaHUYCCKYIO I'MIICPAII€3UI0
HocpeacTBoM akTuBauuy kaHasia TRPAT.
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THE ROLE OF POLYMORPHISM ASP299GLY OF THE GENE TLR 4
IN PATIENTS CO-INFECTED WITH HIV/HCV

Yurko K., Kozko V., Solomennik A., Bondar O., Sokhan A., Gavrylov A.

Kharkiv National Medical University, Department of Infectious Diseases, Ukraine

Human immunodeficiency virus (HIV) and hepatitis C virus
(HCV) cause common viral infections that cause significant
morbidity and mortality, which have an impact on the demo-
graphic situation in Ukraine [4,5]. Chronic hepatitis C (CHC) is
diagnosed in 60-90% of HIV-infected patients, due to the com-
mon virus transmission routes. Co-infection with HIV/HCV is
an important public health problem, since viruses, acting syner-
getic, accelerate the progression of liver disease [7].

Recent research suggests that adipose tissue is not merely a place
to store triglycerides (TG) and lipids, but also an endocrine organ
that synthesizes about 30 types of proteins that are regulators of
various body functions, including the immune response. As part of
the cell membranes of adipose tissue were identified receptors of
innate immunity - Toll-like receptors (of TLRs) and was installed
their significant role, particularly TLR4 in the development of im-
mune reactions, type 2 diabetes, atherosclerosis [9]. Polymorphism
Asp299Gly of TLR4 gene contributes to disruption of the insulin
action in hepatocytes, leads to the immune reactions, obesity, in-
creased secretion of cytokines and, consequently, to disruption of
lipid and carbohydrate metabolism [1,6]. The presence of geno-
type Asp/Gly TLR4 is a factor of the progression of HIV infection
[8]. The relationship was established between the polymorphism
Asp299Gly of TLR4 gene and high HIV viral load, susceptibility
to HIV-associated infections. However, data about the importance of
TLR4 gene polymorphism Asp299Gly in the development of metabol-
ic disorders in patients co-infected HIV/HCV need to be clarified [2,3].

Thus, so far the concepts of development of metabolic disor-
ders in patients co-infected HIV/HCV have a contradictory char-
acter, their clinical and laboratory diagnostic criteria aren’t finally
formed, which substantiates the relevance of this scientific work.

Material and methods. Studies have been conducted on a
clinical basis of the Department of Infectious Diseases of Kh-
NMU - Kharkiv Regional Clinical Infectious Hospital and the
regional center for prevention and control of AIDS in Kharkiv
for 2010-2017. During the study were guaranteed the rights and
freedoms of patients that are prescribed by the Helsinki Decla-
ration, International Conference on Harmonisation (ICH), and
complied with the standards of Good Clinical Practice (GCP).

Original researches (values of cytokine profile, mineral, lipid,
carbohydrate, purine metabolism and acute phase proteins) were
conducted twice - before treatment and after 6 months from its
beginning, and common researches - every 1-3 weeks.

The diagnosis of chronic hepatitis C has been set according
to the classification of chronic hepatitis, which was proposed
at the International Congress of Gastroenterology (Los Angeles,
1994). Verification of the diagnosis was based on clinical and
biochemical data, detecting anti-HCV: anti-HCV IgG, anti-HCV
core IgG, anti-HCV NS-3, -4, -5 IgG, IgM anti-HCV by enzyme-
linked immunosorbent assay (ELISA) (CJSC «Vector-Best»), the
HCV RNA in the blood serum with the genotyping using qualita-
tive and quantitative methods of polymerase chain reaction (PCR)
(«SPE DNA Technology»). Diagnosis of HIV infection in all pa-
tients was made according to the clinical classification of HIV in-
fection in adults and adolescents (WHO, 2010) after examinations
on the presence of specific antibodies to HIV by ELISA and the
subsequent confirmation of their specificity by immunoblotting.
HIV-1 RNA level were determined by quantitative PCR.
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The program of a general clinical examination of patients in-
cluded: evaluation of complaints and medical history information
with a detailed analysis of medical records; physical examina-
tion; peripheral blood test with using hematology analyzer ABX
PENTRA 60C Plus (HORIBA ABX Diagnostics Inc., France);
the number of CD4+, CD3+ and CD45+ was determined by flow
cytometry with using the immunophenotyping method on the
cytofluorometer EPICS™ XL ™ (Beckman Coulter, USA) in the
clinical diagnostic laboratory of the regional center for preven-
tion and control of AIDS in Kharkiv. Serological and molecular
genetic studies for the presence of markers of viral hepatitis C
(HCV RNA, anti-HCV), B (HBsAg, anti-HBcAg IgG, IgM) and
A (anti-HAV Ig M) also were carried out to the patients.

To determine the polymorphism Asp299Gly of TLR4 gene in pa-
tients co-infected HIV/HCV was performed the taking of the buccal
epithelium. Studies were conducted in two stages: on the first stage
was separated DNA from the samples using a set of «Separating of
DNA from epithelial swabs and scrapings on magnetic particlesy
(Silex-M, Moscow, Russia), on the second - genotyping was per-
formed. Analysis of TLR4 gene Asp299Gly polymorphism was
performed by determining restriction fragment length polymor-
phism. DNA amplification was performed using a set of the «DNA
amplification» (Silex-M, Moscow, Russia) on a thermocycler BIS.

We observed 47 patients co-infected with HIV/HCV. Among
the examinees were 21 women (44,7 %), men — 26 (55,3 %). The
median age was 36,2+2,4 years with a range of 21 to 52 years.
The group of the population control for genetic studies included
32 healthy individuals (men — 17, women — 15) between the ages
of 19 to 60 years (mean age — 31,6+1,3), which are indigenous to
Kharkiv and are Ukrainians by nationality.

General requirements for the including of patients in the study:
the free informed consent for participating, the time of observation
at least 3 months, a moderate degree of HCV activity; antiretroviral
therapy with zidovudine, lamivudine and efavirenz. General criteria
for the excluding of patients from the study: cancer and autoimmune
pathology, tuberculosis, pregnancy, using the injection drugs at the
time of the study, HCV antiviral therapy. According to age, gender,
the presence of co-morbidities, the HCV genotype, clinical stage of
HIV-infection groups were comparable.

The research results are processed by the method of variation
and correlation statistics with the using of computer programs.
The authenticity of differences was determined using Student’s
t test (t). To predict the development of metabolic disorders was
used the ratio odds (OR) with the evaluation of 95 % of the con-
fidence interval (CI). Correlation analysis was performed by the
method of Spearman (Kendall). In statistical data processing was
used a personal computer with a application package «Microsoft
Excel 2010» (Microsoft Corporation) and an additional set of
statistical analysis software (Statistica 10.0 for Windows). Differ-
ences were considered statistically significant at p<0,05 [10].

Results and their discussions. Overall 47 patients co-infected
with HIV/HCV were examined. Among the examinees were 21
women (44,7 %), men — 26 (55,3 %). The median age was 36,2+2.4
years with a range of 21 to 52 years. The group of the population control
for genetic studies included 32 healthy individuals (men — 17, women
— 15) between the ages of 19 to 60 years (mean age —31,6+1,3), which
are indigenous to Kharkiv and are Ukrainians by nationality.
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Detected disorders of cellular and cytokine components of
immunity, mineral, lipid and carbohydrate metabolism in pa-
tients with co-infection HIV/HCV necessitates the definition of
pathogenetic mechanisms of their development. HCV and HIV
can activate the innate immune receptors in the liver.

To determine the influence of innate immunity in the develop-
ment of metabolic disorders was investigated polymorphism Asp-
299Gly of TLR4 gene in patients co-infected with HIV/HCV. It
was found that in patients co-infected HIV/HCV polymorphism
Asp299Gly of TLR4 gene is more common than in healthy donors
(p<0,05). Numerous correlations of the polymorphism Asp299Gly
of TLR4 gene with indicators of different types of metabolism con-
firms its leading role in the development of metabolic disorders in
patients co-infected with HIV/HCV. In particular was determined
a strong direct relationship between the polymorphism Asp299Gly
of TLR4 gene in patients co-infected HIV/HCV and content of in-
sulin (r=0,66; p<0,001), immune reactions (r=0,66; p<0,001), the
absolute number of SD45+ of T-lymphocytes (r = 0,45; p<0,001),
moderate direct relationship with the content of TNF-a (1=0,32;
p<0,05), CRP (r = 0,34; p <0, 05), the absolute number of CD3+ of
T-lymphocytes (r=0,34; p<0,05), triglyceride levels (r=0,39; p<0,02).
In addition, there is an inverse relationship between the polymorphism
Asp299Gly of the gene TLR-4 and the content of Zn (r=-0,34; p<0,05),
the relative number of CD4+,% (1=-0,32; p<0,05).

During the statistical analysis by Pearson’s criterion 2, it
was found that in patients co-infected HIV/HCV with the poly-
morphism Asp299Gly of TLR4 gene: content of TNF-0>9,7
pg/ml (x2=6,81; p<0,001), Zn <12,6 mcmol/l (¥2=5,9; p<0,01),
triglycerides > 2.92 mmol/l (y2=4,78; p<0,01), insulin >14,5
mU/ml (32=8; p<0,001), the absolute number of CD3+ and
CDA45+ of T-lymphocytes >2460 (¥2=12,03; p<0,01) and the
index of immune reactions >4,5 (¥2=16,25; p<0,001), which
allows to recommend them as additional diagnostic criteria for
metabolic disorders.

The prediction of metabolic disorders in patients co-infected
HIV/HCV is important because it helps to carry out an in-depth
comprehensive diagnosis in individuals with increased risk of met-
abolic disturbances and timely start correction of disorders in these
patients. In the light of conducted intra- and intersystem analysis
of correlations, it was developed a system of metabolic disorders
monitoring in patients co-infected with HIV/HCV. If the homozy-
gous Asp/Asp genotype of TLR4 is found in patient, the risk of met-
abolic disorders is defined as the minimum. If the polymorphism
Asp299Gly of TLR4 gene is detected, the high risk of developing
of the metabolic disorders is determined (OR=23,3; p<0,05), which
requires an in-depth examination for the diagnosis of metabolic dis-
orders and their correction in patients co-infected with HIV/HCV.
The following indicators are particularly informative: index of im-
mune reactions, the contents of insulin, C-reactive protein (CRP),
TNF-a, Zn and triglyceride by which the diagnosis and follow-up
control of metabolic disorders in patients co-infected HIV/HCV
were made with an interval of 6 months.

The results of the researches allowed to propose a scheme of
development of metabolic disorders in patients co-infected HIV/
HCV with polymorphism Asp299Gly of the gene TLR4.

According to the diagram, in patients co-infected HIV/HCV
with polymorphism Asp299Gly of TLR4 gene under the action
of HIV and HCV the activation of nuclear transcription factor
(NF-kB) happens, which enhances production of proinflamma-
tory cytokines, namely, TNF-a, IL-1f and IL-6. The deficiency of
antioxidants, in particular, Zn, Mg, ceruloplasmin also promotes
activation of NF-kB. As a result, against the background of the
deficiency of Mg (insulin receptor molecule is a Mg-dependent

protein) in conditions of immunodeficiency occurs interrupting
© GMN

of the intracellular signaling pathway of insulin (signal transfer
from receptor to insulin), resulting in the development of insulin
resistance, which are characterized by disorders in carbohydrate
and lipid metabolism, gain of the lipolysis of adipose tissue, in-
creased synthesis and release triglyceride from cells, free fatty
acids (FFA) and their increased delivery to the liver, leading to
the appearance and progression of hepatic steatosis in patients
co-infected with HIV / HCV.

HIV/HCV Hiher Apoptosis
fatty acid
1 thyroglobulin
TLR4 _17

| Antioxidants (Zu, NFkg | | 1 Lpolysis of || Hepatic
Mg, ceruloplasmin) adipose tissue steatosis

T Cytokines (IL-1p, Immune | Mg

TNF-a, IL-6), CRP reactions

Fig. Diagram of metabolic disorders in patients co-infected
HIV/CHC with polymorphism Asp299Gly of TLR4 gene

Thus, the results of research found that despite the diversity of
the pathogenesis of metabolic disorders in patients co-infected
HIV/HCYV, the central place occupy disorders of the cytokine
immunity (overproduction of proinflammatory cytokines (TNF-
alpha, IL-1.beta, IL-6) ), mineral (deficit Zn i Mg), carbohydrate
(insulin resistance) and lipid (hypertriglyceridemia) metabo-
lism, and the main pathogenetic mechanism of their develop-
ment is a polymorphism Asp299Gly of the gene TLR4.

Conclusions. 1. In patients co-infected HIV/HCV appears
significantly more frequent the polymorphism Asp299Gly of the
gene TLR4 (32 = 4,5; p<0,05) when compared with healthy do-
nors, which plays a significant role in the development of metabolic
disorders, such correlation is confirmed by those relationships: a
strong direct relationship between the polymorphism Asp299Gly
of TLR4 gene and the content of insulin (r = 0,66; p<0,001), insulin
resistance (1=0,66; p<0,001), the absolute number of CD45+ of T-
lymphocytes (=0 45; p<0,001); a moderate direct relationship with
the content of TNF-a (1=0,32; p<0,05), CRP (r=0,34; p<0,05), the
absolute number of CD3+ of T-lymphocytes (1=0,34; p<0,05), the
content of triglyceride (r=0,39; p<0,02), moderate inverse relation-
ship with the zinc content (r = -0,34; p<0,05 ), the relative number
of CD4 +,% (r=-0,32; p<0,05).

2. The system of monitoring of metabolic disorders in pa-
tients co-infected HIV / HCV has been developed based on the
determination of polymorphism Asp299Gly of TLR4 gene ,the
presence of which indicates a high risk of developing metabolic
disorders (OR = 23,3; p<0,05) and requires further examination
as follows: the follow-up control of immune reactions index, the
content of insulin, TNF-a, CRP, zinc and triglyceride with an
interval of 6 months, which will allow for the timely diagnosis
and monitoring of metabolic disorders.

3. The concept of development of metabolic disorders in pa-
tients co-infected HIV/HCV with polymorphism Asp299Gly of
TLR4 gene has been developed, which is based on long-term
persistence of the virus with inhibition of cell-mediated immu-
nity (decreased levels of CD4+ and CD45+ lymphocytes in the
blood), depletion of antioxidant protection (reduction of zinc,
magnesium, ceruloplasmin), against the background of the
activation of NF-kB, which promotes overproduction of pro-
inflammatory cytokines (TNF-a, IL-1p, IL-6), CRP, under the
conditions of magnesium deficiency leads to the development
of metabolic disorders, immune reactions and progression of
hepatic steatosis.
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SUMMARY

THE ROLE OF POLYMORPHISM ASP299GLY OF
THE GENE TLR 4 IN PATIENTS CO-INFECTED WITH
HIV/HCV

Yurko K., Kozko V., Solomennik A., Bondar O., Sokhan A.,
Gavrylov A.

Kharkiv National Medical University, Department of Infectious
Diseases, Ukraine

For the first time it was conducted complex research of metabolic
disorders in patients co-infected with HIV/HCV and was shown
that they are characterized by disturbances of mineral, lipid and car-
bohydrate metabolism types. It was established significantly higher
values of indicators of mineral, lipid and carbohydrate metabolism
types in patients co-infected with HIV/HCV compared with pa-
tients with chronic hepatitis C and HIV-infected persons.

In patients co-infected HIV/HCV appears significantly more
frequent the polymorphism Asp299Gly of the gene TLR4 (x2 =
4,5; p<0,05) when compared with healthy donors, which plays a
significant role in the development of metabolic disorders, such
correlation is confirmed by those relationships: a strong direct re-
lationship between the polymorphism Asp299Gly of TLR4 gene
and the content of insulin (r = 0,66; p<0,001), insulin resistance
(r=0,66; p<0,001), the absolute number of CD45+ of T-lympho-
cytes (r=0 45; p<0,001); a moderate direct relationship with the
content of TNF-a (r=0,32; p<0,05), CRP (r=0,34; p<0,05), the
absolute number of CD3+ of T-lymphocytes (r=0,34; p<0,05),
the content of triglyceride (r=0,39; p<0,02), moderate inverse
relationship with the zinc content (r = -0,34; p<0,05 ), the rela-
tive number of CD4 +,% (r = -0,32; p<0,05).

The system of monitoring of metabolic disorders in patients co-
infected with HIV/HCV based on the definition of polymorphism
Asp299Gly gene TLR4, the presence of which indicates a high risk
of metabolic disturbances (OR=23,3; p<0,05) and requires further
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investigation, namely the definition of an index of insulin resis-
tance, insulin levels, TNF-a, C-reactive protein, zinc and triglycer-
ide levels in dynamics at intervals of 6 months that allow for timely
diagnosis and correction of metabolic disorders.

Keywords:1 Ochronic hepatitis C, HIV infection, HIV/HCV
coinfection, cytokines, trace elements, lipid and carbohydrate
metabolism.

PE3IOME

POJIb TIOJIMMOP®U3MA ASP299GLY I'EHA TLR 4 Y
HAIMEHTOB C KO-UHO®EKIIUEN BUU/HCV

IOpko E.B., Ko3bko B.H., Cosiomennuk A.O., bonnaps A.E.,
Coxanb A.B., I'aBpuios A.B.

Xapvrosckuil HAYUOHATLHBIU MEOUYUHCKUL YHUBEPCUMEM, Ka-
eopa ungexyuonnvix Gonesneil, Yxpauna

IMpoBeneHo KOMIUIEKCHOE HCCIEAOBaHME MeTaboinye-
CKMX HapyLIeHHH y NalHUeHTOB, Ko-uHpuimpoBaHueix BUY/
HCV. VYcraHoBIeHO 3HAUMTENBHO 00Jee BBICOKOE 3HAUCHUE
HoKa3aresieil MHHEepalbHOTrO, JIMITUIHOTO U YIJICBOAHOTO 00-
MEHOB y TalueHToB, Ko-uHpuuuposanusix BUY/ HCV B
CpaBHCHHHU C MNalUEHTaMH C XPOHUYECKUM ICIIaTUTOM Cu
BUY-nndunmpoBaHHBIMHU.

V naupenros, nHumposanHeix BUY/HCYV, Ooree yacto Bo3HH-
kaeT nonmmophusm Asp299Gly rena TLR4 (32=4,5, p<0,05) B cpas-
HEHHH CO 3/I0POBBIMH JIOHOPAMH, YTO MIPACT 3HAYUTENIBHYIO POJIb B
Pa3BUTHH METaOOIMYECKUX PACCTPOICTB M MOIATBEP)KIACTCS CIISTy-
IOIIMMU  KOPPEIILUAMU: CUWJIbHAS TIpsAMast CBS3b MEXKIY IOJIMMOP-
¢u3mom Asp299Gly rena TLR4 u coneprxannem nncynuHa (1=0,60,
p<0,001), nmmynubIME peakimsivu (1=0,66, p<0,001), aGcomroTHbIM
upicsioM CD45+ T-mmvdorros (1=0,45, p<0,001); ymepenHast tpsivast
cBs13b ¢ coneprkanneM TNF-a (1=0,32,p<0,05), C-peaktuBHOro Oeika
(=0,34, p<0,05), abcomotHbM KormaecTBoM CD3+ T-mmmMdormron
(r=0,34, p<0,05), coneprxanuem Tpurmuepuaa (1=0,39, p<0,02); yme-
PpeHHast oOparHas CBsI3b C coneprkanueM muHkKa (1=-0,34; p<0, 05), ot-
HocuTebHbIM urciiom CD4 +% (1=-0,32; p<0,05).

CucreMa MOHHMTOPUHIa METaOONMUYECKUX HapyHIeHUH y
BUY/HCV ko-vHPUIMPOBAHHBIX MALMEHTOB HA OCHOBE OIIpe-
nenenus noaumopdusma Asp299Gly rena TLR4, nannune ko-
TOPOro yKa3bIBae€T Ha BBICOKUI PHCK METa0OJINYECKUX Hapy-
mennit (OR=23,3, p<0,05), TpedyeT naibHeiIIero u3yueHus, B
YAaCTHOCTH, OIPE/ENICHUs] UHIEKCA MHCYJIMHOPE3UCTCHTHOCTH,
nokasareseil ypoBHs uHcynuHa, TNF-o, C-peakTuBHOro 0eika,
LMHKA U TPUDIMLIEPUIOB B IMHAMHUKE C HHTEPBAJIOM B 6 MeCs-
IIEB, YTO IO3BOJIUT CBOEBPEMEHHO JIMAarHOCTHPOBATh U KOPPEK-
THPOBATh HAPYILICHHUS] 0OMEHA BEIIECTB.

“9boydy

TLR 4 3960 ASP299GLY 3mgn0dm@egobdol Gmeao 3s530-
969330 s0g/ HCV 3mobggdizoom

3- 0930, 3. 30bgm, 5. Logmdghogo, m. dmbos®o,
o, beobobo, o, gog®ognmgo

bo®gmgols gmmgbymo bsdgooiobm 9bogg@lodgdo, 0b-
B9J3090 ©oogoEgdsms oMYA, 3Mo0bs
ho@o®gdyemos 39@sdmey®o s®®ggg900l 3mddagd-

bydo gganggs 0g/HCV 3mobgozodgdygmm 353096690 do.
o gbognos  dobg@ogy®o, @odoy®o ©s bobdom-
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Tyeomgsbo (3300l dgg3dom domsgo dohggbgdargdo sog/
HCV 3m0bgogodmgdgan 35309669330  JoOmbogygemo C
3935303 0m s 503-065303009d 9@ 35:3096@gomsb  Tg-
©MHJd0m.

50g/HCV 0bgozodgdyge 3530960 9dd0  xobddmgen
©mbm®Mgdmsb  Ygoodgdom 393G  PRA®m  bIodow
30m5M©gds TLR 4 2960l ASP299GLY 3marodmdgobdo
(x2=4.5, p<0,05), G5 36033b9amgob @M@l sl gdls
39300mmy®o  EsM®gg39d0l  aobgomomgdsTo.  sdsls
>obBYMgdl dgdpgyo 3m@garsogdo: dgrog@o JoMs-
300 3ogdodo TLR 4 5960l ASP299GLY 3mgnodm@e3ob-
s o 0blymobol gdzggemdsls  (1=0,66, p<0,001),
0996960 @gsdizogol (1=0,66, p<0,001), CD45+ T- @odgm-
30HgOol  SObme gY@ Gomwgbmdsls (r=0,45, p<0,001)
Yo@ol; bmdogHo Jo@esdodo 3ogdodo TNF-a- dgdig-
geomdols (r=0,32,p<0,05), C-dgsJdogar  Gogosl (1=0,34,

p<0,05), CD3+T-@03gm3E0d ool sdbmmada®  Gomog-
bmdsls (1=0,34, p<0,05) s F@oaaoigdowgdols Vgd-
390l dm@ols (1=0,39, p<0,02); bmdog®o 3593533060
0000l 9933390 mdsbs (1=-0,34; p<0,05) ©s CD4+,% Jg-
RBoA©Jo0m HomE bmdal Jm@ol (r=-0,32; p<0,05).

>0g/HCV 3mobggozodgdygemo  353096@ 900l dgBodm-
@0 oMM393900L dmbo@dm@obaols LolBgds TLR 4 o 9-
60l ASP299GLY 3meo0dm®gobdol aoblsbmg@ols Loeggyd-
3920y, Gobo o@Lgdmdsz IgBodbmmydo oM®gg3900L
dowoan Molgbg (OR=23,3, p<0,05) doygmomngdl,dmombmgls
3320930L goaMdgangdsls 58 dodsMmmn e gdom, 39Mdm, 0b-
bge0b@gbolRgbBmools, 0blyeobol, TNF-a-U, C- @953
Bog@o 3ool, mgmools s GMogmoigdogool wm-
6ol 20blobwg®sl ©obsdogsdo 6-mgosbo 0b@g@mgomom,
@o3 9bOPbggeymal bogmog@gosms gmol s®®gg-
30l @OMYE ©osabml@ogsls s dob gmdgdiosb.

CPABHUTEJIbHASI OLIEHKA HLA-AJUIEJIEN )KUTEJIEM PECITYBJIUKHA KASAXCTAH
U MUPOBOM BA3bI IAHHBIX "ALLELE FREQUENCIES IN WORLD POPULATIONS"

'Bypkur6aes JK.K., 'A6npaxmanosa C.A., 'Mmammaes .M., *YTeynues E.C., *Msip3aryinoBa A.O.,’Cakranos A.K.

'Hayuno-npouzeodcmeennbviil yenmp mpancgysuonozuu, Acmana; ’Kazaxcmanckuii MeOuyuHcKull ynugepcument,
«Buicwasn wkona obujecmeennozo 30pagooxpanenusny, Anmamol, Kazaxcman

Jns renoB HLA-cucTteMbl XapakTepeH BBICOKHII IMOJIU-
MOP(]U3M, KOTOPBIH ONpeaesseTcs CylecTBOBAHUEM MHOXe-
cTBeHHbIX aneneil. [lo cocrosnuto Ha nexadps 2017 . u3-
BecTHO 0 12631 annensx HLA knacca I u 4 700 HLA annensx
kmacca II [5].

B Kasaxcrane 153 amnens HLA xnacca I u 78 HLA anneneit
Kiacca 11 [2].

KonnuecTBo BBIBISEMBIX CHELU(pUYIHOCTEN ameneil mpo-
JIOJKAeT pacTH B PasHBIX BapuaHTaX M codyeTaHUsX. Bmecte ¢
TeM, Y KOHKPETHOTO MHIMBHA MOXET ObITh JBa ajjiess Kax-
noro u3 HLA-10KycoB min O1uH B cly4ae TOMO3UTOTHOCTH (110
OHOMY Ha Ka)KAbIM U3 MapHBIX XpoMocoM) [3,6,7].

[Monumopu3M IeHOB MMMYHHOTO OTBETA, JBHKUMBIH MH-
KpPO- U MAaKpOIBOJIOLHOHHBIMH (DAKTOpaMH, B KOHKPETHBIX
YCJIOBHUSAX NPHUBOIUT K (HOPMUPOBAHMIO I'eHO(OHMAA MOILyIs-
LUH, XPAHSAIIETO NMaMATh O BOMHAX, MUTPALUAX U MHUIEMUX,
MEePEeXUTHIX Hapopamu. KoMOuHaumu amenei, 3aKpernuBLIn-
ecsi B CHIIy OMOJIOTMYECKOH IIeJeco00pa3HOCTH Cpeny Mpen-
CTaBUTENE TeX WM MHBIX 3THUYECKHX TPYI, ONPEAENSIOoT
aJlaNTallMOHHBIH MOTEHIMAN YeJIOBEeKa M HaWIy4IIuM 00pa3oM
obecrieunBaroT ero 6nodezonacHocts. CoxpaHeHue pasHoobpa-
311 IMMYHOT€HOMA, HEOOXOANMOTO /I BBIXKUBAHHS YEIOBEKa,
MIPOUCXOJUT Ha MOMY/ALHOHHOM ypOBHE. YCTaHOBJIEHUE MEXK-
U BHYTPHIIOMYJISAIIMOHHOTO HOIMMOP(H3Ma TeHOB MMMYHHOTO
OTBETA BAKHO JUIsi OMOMEIUIIMHCKOI HayKH, 0COOEHHO MHOTO-
HAIMOHAJBHBIX rOCYIapcTs [5].

CormacHO naHHBIM «AreHTcTBa Pecrybmuku Kazaxcran mo
CTaTUCTHKe» M uToraM HalyoHaneHOH mHepenucu HaceleHHs
2009 r., Ha TeppuTtopun KaszaxcraHa NMOCTOSHHO HpPOXXHBAIOT
npeacrasuteny 125 Hauuit u HapoxHocTei. Cpenu HUX Haubo-
Jiee MHOTOYMCIICHHBIMH SIBIISIIOTCS 7 3THOCOB: Ka3aXH, PyCCKHE,
y30€KH, YKpauHIIbl, YITYpbI, TaTapbl © HEMIIbI [4].

Pesynprater HLA-uccnenoBaHuss WUrparoT 3HaYUMYIO POJb
B TOMYISIMOHHOW TE€HETHKE, CIIOCOOCTBYs YCTaHOBIEHHIO
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apeajoB pacnpocTpaHeHUs pa3nuuHbiX HLA-aHTUreHOB B Ka-
3aXCKOH TOIYJALMU, a TAaKXKe B Pa3BUTHUM TPAHCILIAHTALUK
reMorno3tTuyeckux crBojoBeIX kietok (I'CK) B Pecybnuke Ka-
3axcraH (PK) [2].

Llenbio nccnenoBanus siBUIach cpaBHUTeNbHAs onlenka HLA-
amneneil sxuteneil Pecry6nuku KasaxcraH m MupoBoil 6a3bl
nanHbix Allele frequencies in world populations.

Marepuan u meronbl. O6cnenoBansl 2283 NOTEHIHATBHBIX
noHopoB I'CK KazaxcTana, y KOTOpBIX BBISIBIEHO Hanuuue 4566
aHTUTEHOB Mo nATH Jokycam HLA- A, B,C, DRB1, DQBI. Tu-
HNHMPOBaHUE MPOBOJMIN MOJIEKYIIPHO-T€HETHUECKUM METOLOM
cexBeHupoBanus-Sequence Based Typing (manee - SBT) na
BBICOKOM YPOBHE paspeluenus. MccinenoBaHus IpoBOAMINCH Ha
KaIMJUIIPHOM TeHeTH4ecKoM aHaim3arope Applied Biosystems
3500 XL. [lannsie o HLA-amtensx Ha IUlaHeTe MOMy4YeHbI U3
6a3pr nanubix Allele frequencies in Worldwide populations
(AFWP) [4].

JlaHHBIE 00pa0OTaHBl C MCIOJIB30BAHMEM AECKPHITHUBHBIX
crarucTuk (Kputepuii ¥2) npu yposae 3Haunmoctd 0,05. Kpu-
TepHii COOTBETCTBUS (X*) TS OLICHKH JOCTOBEPHOCTH Pa3IHUMsI
CPaBHHMBAEMBIX TPYII PaCCYUTHIBAJICS 11O hopmyIte:

Z (@*@1)2

?,

rae ¢ - paxktTHyeckre (AMIUPUUECKHE) TaHHEBIE,

¢, - «okuaaeMbie» (TEOPETUIECKHE) TaHHBIE, BHIYHCIICHHbIC
Ha OCHOBaHHUH HYJIEBOI I'MIIOTE3HI.

Kpurepuii y*> npuMeHsieTcs B ClIydasx, Kormga Tpedyercs
OLIEHUTH JOCTOBEPHOCTb PA3IM4YMsi HE TOJBKO JABYX, HO M
Gonbirero yucna rpymn. Onpenenss ¢ MOMONIBIO ¥ COOT-
BETCTBUE SMIIMPHUUYECKOTO PACIPECIICHUsI TEOPETUIECKOMY,
OLICHUBAIOT JOCTOBEPHOCTH PA3IHYHUS MEKAY BEIOOPOUHBIMU
cOBOKYNHOCTSMU. OlLleHKa OCHOBaHa Ha pacyeTe pa3HHIbI
MeKAY (PAKTHYECKHUMU M «OXKHIAEMBIMH» NaHHBIMH. Uem

r=
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OoJbllle Pa3HOCTh, TEM OOJIbIIE BEPOSITHOCTh CYIECTBOBA-
HUS Pa3inuuil B paclpeejCHUN CPaBHUBACMbBIX BBIOOPOY-
HBIX COBOKYITHOCTEH M, HAa0o0OpOT, 4YeM He3HaunuTelbHee
pa3HOCTb, TEM MEHbIIE MIAHCOB, YTO CPaBHHUBAEMbIE BHIOO-
POYHBIE COBOKYITHOCTH Pa3IMYHBI MEXIY COOOi.
Craructryeckast 00paboTKa JaHHBIX MPOBOIMIACH C HCIIONb-

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

30BaHMEM IaKeTa MpuKIaaHbIX mporpamm SPSS Bepeust 19.0 Ha
nepconanbHOM KoMmbrotepe Asus Intel Core i5 2,8 I'T'r.
Pesynbrarnl 1 MX 006cy:kaeHne. Pe3ynsTarsl 00cinen0BaHus
HLA anneneit 2283 norenuuansHbeix g1oHopoB I'CK u ux cpas-
HEHHe C MUPOBOii 0a30i JaHHOI Ipe/cTaBIeHbI B 5 TabnuIax B
cootBeTcTBUM JoKycam HLA- A, B,C, DRB1, DQBI1.

Tabnuya 1. Cpasnenue wacmomul 6cmpevaemocmu aaneneli 1oxkyca A 6 PK u 6ase oannvix allelefrequencies.net

Berpeuaemocts B 6a3e
N Annen nokyea A Berpeuaemocts B PK JAHHBIX allelzll:tfrequencies. 2 b
aoc. % abc. %

1 01:01 491 10,75 3182 7,20 74,61 =0,10
2 29:02 9 0,20 808 1,83 67,81 <0,10
3 02:01 953 20,87 7248 16,40 58,95 <0,10
4 30:02 5 0,11 591 1,34 52,67 <0,10
5 24:07 2 0,04 488 1,10 47,84 <0,10
6 68:02 11 0,24 527 1,19 35,20 <0,10
7 02:02 4 0,09 386 0,87 33,20 <0,10
8 03:01 450 9,86 3297 7,46 33,19 <0,10
9 32:01 102 2,23 1728 391 32,62 <0,10
10 24:01 4 0,09 0 0,00 28,78 <0,10
11 74:01 1 0,02 268 0,61 26,84 <0,10
12 33:03 162 3,55 1086 2,46 19,33 <0,10
13 26:02 1 0,02 168 0,38 16,43 <0,10
14 02:03 9 0,20 304 0,69 16,40 <0,10
15 11:01 334 7,31 3999 9,05 15,54 <0,10
16 34:02 3 0,07 178 0,40 13,64 <0,10
17 02:07 68 1,49 413 0,93 12,49 <0,10
18 11:02 4 0,09 182 0,41 12,31 <0,10
19 29:01 11 0,24 287 0,65 12,04 <0,10
20 68:24 4 0,09 4 0,01 11,15 <0,10
21 24:03 8 0,18 227 0,51 10,60 <0,10
22 30:01 124 2,72 883 2,00 10,21 <0,10
23 31:03 2 0,04 0 0,00 10,16 <0,10
24 68:01 141 3,09 1756 3,97 8,89 <0,10
25 24:17 6 0,13 13 0,03 8,59 <0,10
26 25:01 101 2,21 728 1,65 7,58 <0,10
27 02:17 4 0,09 120 0,27 6,26 <0,10
28 80:01 1 0,02 68 0,15 6,07 <0,10
29 24:20 4 0,09 110 0,25 5,33 <0,10
30 26:08 1 0,02 59 0,13 5,15 <0,10
31 26:01 209 4,58 2362 5,34 5,02 <0,10
32 69:01 6 0,13 135 0,31 4,97 <0,10
33 66:01 22 0,48 331 0,75 4,48 <0,10
34 02:06 153 3,35 1245 2,82 4,06 <0,10
35 23:01 102 2,23 1200 2,71 3,87 <0,10
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36 24:02 661 14,48 5933 13,42 3,85 <0,10
37 03:02 26 0,57 352 0,80 3,07 <0,10
38 02:10 2 0,04 52 0,12 2,76 <0,10
39 32:02 2 0,04 3 0,01 2,51 <0,10
40 02:05 69 1,51 549 1,24 2,19 <0,10
41 02:37 1 0,02 0 0,00 1,95 <0,10
42 02:47 1 0,02 0 0,00 1,95 <0,10
43 02:81 1 0,02 0 0,00 1,95 <0,10
44 03:18 1 0,02 0 0,00 1,95 <0,10
45 03:89 1 0,02 0 0,00 1,95 <0,10
46 11:38 1 0,02 0 0,00 1,95 <0,10
47 24:34 1 0,02 0 0,00 1,95 <0,10
48 24:49 1 0,02 0 0,00 1,95 <0,10
49 28:08 1 0,02 0 0,00 1,95 <0,10
50 68:11 1 0,02 0 0,00 1,95 <0,10
51 02:11 9 0,20 130 0,29 1,73 <0,10
52 74:03 1 0,02 21 0,05 1,30 <0,10
53 30:04 13 0,28 163 0,37 1,06 <0,10
54 33:01 56 1,23 607 1,37 0,78 <0,10
55 11:39 1 0,02 1 0,00 0,58 <0,10
56 32:13 1 0,02 1 0,00 0,58 <0,10
57 02:12 2 0,04 8 0,02 0,37 <0,10
58 24:26 1 0,02 10 0,02 0,30 <0,10
59 31:01 193 423 1 940 4,39 0,30 <0,10
60 31:02 1 0,02 9 0,02 0,22 <0,10
61 01:03 3 0,07 27 0,06 0,04 <0,10
62 02:35 2 0,04 15 0,03 0,01 <0,10
63 26:20 1 0,02 4 0,01 0,00 <0,10
Bcero 4566 1 44 206 85,24
Bcero amneneii B 6a3e nannbix allelefrequencies.net 51862
Jloxyc A. B 36 HLA-annemnsx q0Kyca A oOHapyKeHBI pa3iu- Kasaxcrana u MupoBoM reHoonze. B Toske Bpemst pucyTeTBy-
qust. B gpyrux HLA-amnensax nokyca A CyIIeCTBEHHBIX Pa3iH- 10T 9 aIIeIbHbIX BAPHAHTOB, HE OGHAPYIKCHHBIX B MHPOBOM re-
4yuii He 0OHAPYIKEHO, YTO AT OCHOBAHHE MPEAIIONATraTh HAJH- Hoonze - A*02:47, 02:81, 03:18, 03:89, 11:38, 24:34, 24:49,
YHe UICHTUYHBIX AJUICJIBbHBIX BapUAHTOB (n=27) B MOIYJIAUH 28:08, 68:11 (rabmmua 1).

Tabnuya 2. Cpasuenue yacmomsl gcmpeyaemocmu anieneti 1okyca B ¢ PK u 6ase dannvix allelefrequencies.net

Berpedaemocts B PK BerpeyaeMocTh B 6a3e JaHHBIX

Ne Antenu P allelefrequencies.net 2 P
Jokyca B

abc. % aoc. %
1 13:02 307 6,72 776 1,74 475,53 >0,001
2 07:02 327 7,16 1965 4,40 70,26 <0,10
3 53:01 7 0,15 628 1,41 52,12 <0,10
4 40:01 110 2,41 2035 4,56 46,51 <0,10
5 50:01 123 2,69 624 1,40 45,59 <0,10
6 08:01 195 4,27 1152 2,58 43,71 <0,10
7 45:01 5 0,11 481 1,08 40,71 <0,10
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8 15:03 2 0,04 375 0,84 35,62 <0,10
9 15:68 4 0,09 0 0,00 29,06 <0,10
10 58:01 161 3,53 1054 2,36 22,80 <0,10
11 15:02 17 0,37 474 1,06 20,66 <0,10
12 38:05 3 0,07 0 0,00 19,53 <0,10
13 48:01 107 2,34 670 1,50 18,34 <0,10
14 14:01 8 0,18 308 0,69 18,03 <0,10
15 07:05 16 0,35 408 0,91 16,09 <0,10
16 39:06 6 0,13 250 0,56 15,56 <0,10
17 51:01 330 7,23 3988 8,94 15,36 <0,10
18 38:01 129 2,83 872 1,95 15,32 <0,10
19 55:02 20 0,44 453 1,02 15,11 <0,10
20 55:01 44 0,96 763 1,71 14,77 <0,10
21 37:01 92 2,01 585 1,31 14,60 <0,10
22 39:01 71 1,55 1080 2,42 13,96 <0,10
23 51:02 5 0,11 217 0,49 13,94 <0,10
24 44:03 121 2,65 1655 3,71 13,66 <0,10
25 15:25 3 0,07 173 0,39 12,97 <0,10
26 56:01 29 0,64 537 1,20 12,27 <0,10
27 57:01 117 2,56 810 1,82 12,10 <0,10
28 47:01 3 0,07 155 0,35 11,16 <0,10
29 40:02 195 4,27 1488 3,34 10,69 <0,10
30 46:12 2 0,04 0 0,00 10,26 <0,10
31 38:02 15 0,33 323 0,72 10,08 <0,10
32 13:01 30 0,66 492 1,10 8,27 <0,10
33 52:01 135 2,96 1017 2,28 8,01 <0,10
34 51:08 4 0,09 131 0,29 7,20 <0,10
35 15:08 11 0,24 42 0,09 6,98 <0,10
36 27:01 2 0,04 1 0,00 5,91 <0,10
37 18:03 2 0,04 78 0,17 522 <0,10
38 18:01 176 3,85 2027 4,54 4,75 <0,10
39 15:17 20 0,44 314 0,70 4,74 <0,10
40 15:01 197 431 2244 5,03 4,64 <0,10
41 15:27 1 0,02 52 0,12 4,38 <0,10
42 67:01 5 0,11 113 0,25 420 <0,10
43 15:35 1 0,02 48 0,11 3,98 <0,10
44 40:06 46 1,01 600 1,34 3,90 <0,10
45 41:02 38 0,83 262 0,59 3,71 <0,10
46 35:08 40 0,88 527 1,18 3,66 <0,10
47 15:18 52 1,14 380 0,85 3,60 <0,10
48 51:07 4 0,09 79 0,18 2,53 <0,10
49 35:17 1 0,02 33 0,07 2,47 <0,10
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50 35:01 240 5,26 2588 5,80 2,37 <0,10
51 27:14 3 0,07 8 0,02 2,36 <0,10
52 27:03 2 0,04 47 0,11 2,26 <0,10
53 39:24 2 0,04 44 0,10 1,98 <0,10
54 15:09 1 0,02 28 0,06 1,97 <0,10
55 16:01 1 0,02 0 0,00 1,97 <0,10
56 41:15 1 0,02 0 0,00 1,97 <0,10
57 44:12 1 0,02 0 0,00 1,97 <0,10
58 44:27 1 0,02 0 0,00 1,97 <0,10
59 44:46 1 0,02 0 0,00 1,97 <0,10
60 52:02 1 0,02 0 0,00 1,97 <0,10
61 52:10 1 0,02 0 0,00 1,97 <0,10
62 55:07 1 0,02 0 0,00 1,97 <0,10
63 55:21 1 0,02 0 0,00 1,97 <0,10
64 58:08 1 0,02 0 0,00 1,97 <0,10
65 58:22 1 0,02 0 0,00 1,97 <0,10
66 58:34 1 0,02 0 0,00 1,97 <0,10
67 27:02 26 0,57 329 0,74 1,87 <0,10
68 15:07 7 0,15 106 0,24 1,68 <0,10
69 35:12 5 0,11 80 0,18 1,61 <0,10
70 35:03 142 3,11 1238 2,77 1,59 <0,10
71 15:39 1 0,02 24 0,05 1,58 <0,10
72 51:06 1 0,02 23 0,05 1,48 <0,10
73 15:29 3 0,07 11 0,02 1,22 <0,10
74 51:29 1 0,02 16 0,04 0,81 <0,10
75 54:01 47 1,03 395 0,89 0,81 <0,10
76 46:01 69 1,51 597 1,34 0,80 <0,10
77 35:15 1 0,02 1 0,00 0,59 <0,10
78 15:11 11 0,24 129 0,29 0,53 <0,10
79 27:04 18 0,39 143 0,32 0,48 <0,10
80 35:04 1 0,02 11 0,02 0,37 <0,10
81 48:04 1 0,02 11 0,02 037 <0,10
82 73:01 7 0,15 49 0,11 0,36 <0,10
83 27:07 9 0,20 68 0,15 0,28 <0,10
84 51:05 5 0,11 34 0,08 0,24 <0,10
85 44:05 30 0,66 263 0,59 0,22 <0,10
86 07:03 1 0,02 2 0,00 0,19 <0,10
87 15:58 1 0,02 2 0,00 0,19 <0,10
88 58:19 1 0,02 2 0,00 0,19 <0,10
89 07:10 2 0,04 10 0,02 0,15 <0,10
90 35:02 47 1,03 480 1,08 0,13 <0,10
91 14:02 82 1,80 828 1,86 0,12 <0,10
© GMN
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92 27:05 120 2,63 1205 2,70 0,11 <0,10
93 40:03 7 0,15 55 0,12 0,11 <0,10
94 49:01 95 2,08 893 2,00 0,09 <0,10
95 44:02 182 3,99 1733 3,88 0,09 <0,10
96 41:01 41 0,90 401 0,90 0,01 <0,10
97 07:04 3 0,07 23 0,05 0,00 <0,10
Bcero 4566 100 44616 82,08
Bcero anneneii B 6a3ze nanubix allelefrequencies.net 54 357
Jloxyc B. B 47 HLA-amnensx nokyca B oOHapyxeHsI cyie- BapuanToB (n=50) B momynsuu Kazaxcrana 1 MUPOBOM Te€HO-
CcTBeHHBIE pazmmuus (}2=3,6-475,53), uro moATBEpKAAETCS OT- ¢donme. B Toxxe camoe Bpemst IPUCYTCTBYIOT 15 ajiebHbIX Ba-
cyTcTBHEM HAeHTHUHOCTH. B mpyrux HLA-amensx nokyca B pHaHTOB, HE OOHAPYKEHHBIX B MUPOBOM TeHO(poHe - B*15:68,
CYLIECTBEHHBIX PA3HYNi HE OOHAPYKEHO, YTO JaeT OCHOBAHUE 38:05, 46:12, 16:01, 41:15, 44:12, 44:27, 44:46, 52:02, 52:10,
MIPEAToaraTs MPUCYTCTBHE HanboJIee HACHTHYHBIX aJUIEIbHBIX 55:07, 55:21, 58:08, 58:22, 58:34 (tabnuna 2).
Tabnuya 3. Cpasnenue uacmomul 6cmpevaemocmu anneneii noxyca C ¢ PK u 6asze oannvix allelefrequencies.net
Ne Ausenn aokyca C Berpeuaemocts b PK BCTpea‘;lz:!el:If(:‘Z;Z:ni?jse.Ilnle?tﬂﬂblx 22 P
aoc. % abc. %
1 06:02 642 14,06 3053 7,11 277,34 >0,001
2 03:02 158 3,46 596 1,39 112,26 >0,001
3 16:01 16 0,35 834 <0,10 60,39 <0,10
4 14:02 71 1,55 1326 <0,10 34,48 <0,10
5 03:01 4 0,09 0 <0,10 27,95 <0,10
6 02:02 161 3,53 2256 <0,10 25,82 <0,10
7 04:03 6 0,13 319 <0,10 23,61 <0,10
8 04:01 459 10,05 5348 <0,10 22,33 <0,10
9 03:03 217 4,75 2769 <0,10 20,39 <0,10
10 12:02 143 3,13 918 <0,10 18,26 <0,10
11 02:01 2 0,04 0 <0,10 9,85 <0,10
12 06:01 2 0,04 0 <0,10 9,85 <0,10
13 06:76 2 0,04 0 <0,10 9,85 <0,10
14 15:01 2 0,04 0 <0,10 9,85 <0,10
15 01:02 288 6,31 3163 <0,10 6,99 <0,10
16 15:05 23 0,50 370 <0,10 6,88 <0,10
17 08:03 41 0,90 246 <0,10 6,74 <0,10
18 07:02 468 10,25 3912 <0,10 6,31 <0,10
19 01:03 13 0,28 55 <0,10 6,04 <0,10
20 05:01 133 291 1536 <0,10 5,55 <0,10
21 14:03 12 0,26 213 <0,10 5,26 <0,10
22 12:03 323 7,07 2704 <0,10 4,08 <0,10
23 07:01 357 7,82 3678 <0,10 3,03 <0,10
24 07:05 1 0,02 33 <0,10 2,59 <0,10
25 15:07 2 0,04 3 <0,10 2,39 <0,10
26 03:90 1 0,02 0 <0,10 1,88 <0,10
27 06:42 1 0,02 0 <0,10 1,88 <0,10
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28 07:76 1 0,02 0 <0,10 1,88 <0,10
29 11:01 1 0,02 0 <0,10 1,88 <0,10
30 15:13 1 0,02 0 <0,10 1,88 <0,10
31 15:58 1 0,02 0 <0,10 1,88 <0,10
32 15:65 1 0,02 0 <0,10 1,88 <0,10
33 17:17 1 0,02 0 <0,10 1,88 <0,10
34 30:04 1 0,02 0 <0,10 1,88 <0,10
35 16:02 41 0,90 474 <0,10 1,82 <0,10
36 17:01 65 1,42 713 <0,10 1,58 <0,10
37 01:06 3 0,07 10 <0,10 1,39 <0,10
38 08:02 92 2,01 975 <0,10 1,34 <0,10
39 02:16 1 0,02 1 <0,10 0,55 <0,10
40 15:11 2 0,04 7 <0,10 0,52 <0,10
41 16:04 19 0,42 152 <0,10 0,29 <0,10
42 07:04 106 2,32 944 <0,10 0,24 <0,10
43 08:01 141 3,09 1374 <0,10 0,20 <0,10
44 15:04 9 0,20 93 <0,10 0,19 <0,10
45 01:05 1 0,02 2 <0,10 0,17 <0,10
46 01:10 1 0,02 2 <0,10 0,17 <0,10
47 06:11 1 0,02 2 <0,10 0,17 <0,10
48 03:04 333 7,29 3060 <0,10 0,15 <0,10
49 15:02 194 4,25 1803 <0,10 0,02 <0,10
50 07:27 2 0,04 14 <0,10 0,00 <0,10
Bcero 4566 1 42 958 96,92
Bcero anneneii B 6a3e nanubix allelefrequencies.net 44 325

Jlokyc C. B 22 HLA-amnensx nokyca C oOHapyXeHBI Cyliie-
cTBeHHbIe pasnuuns (y2=4,08-277,34), uTo mOATBEpIKAACTCS
OTCYTCTBHEM HAEeHTHYHOCTH. B npyrux HLA-annensx nokyca B
CYIIECTBEHHBIX Pa3JIN4Mil He OOHAPYKEHO, YTO ]aeT OCHOBAHHE
MPEIoNararh pUCyTCTBHE HanboJiee IACHTUYHBIX aJUIeIbHBIX

Tabnuya 4. Cpasnenue uacmomur 6cmpevaemocmu anneneii noxyca DRBI ¢ PK u 6ase dannvix allelefrequencies.net

BapuaHToB (n=28) B momyisiuuu Kasaxcrana 1 MUpOBOM T'€HO-
¢donze. B To jxe camoe BpeMs IPUCYTCTBYIOT 14 aJulesIbHBIX Ba-
pHaHTOB, He 0OHAPYKEHHBIX B MUpOoBOM renodonze - C*03:01,
02:01, 06:01, 06:76, 15:01, 03:90, 06:42, 07:76, 11:01, 15:13,
15:58, 15:65, 17:17, 30:04 (Tabnuma 3).

Berpeuaemocths
Bcerpeuaemocts B PK B 0a3e JaHHBIX
Ne Adnesin tokyca DRB1 allelefrequencies.net x2 p
adc. % aoc. %
1 07:01 611 13,38 3578 7,85 165,54 >0,001
2 03:01 435 9,53 2290 5,02 163,19 >0,001
3 04:01 262 5,74 1466 3,21 78,74 <0,10
4 16:02 9 0,20 723 1,59 56,60 <0,10
5 03:05 11 0,24 8 0,02 48,96 <0,10
6 14:03 49 1,07 165 0,36 47,79 <0,10
7 01:01 329 7,21 2267 4,97 41,80 <0,10
8 04:05 69 1,51 1465 3,21 41,09 <0,10
9 14:12 16 0,35 25 0,05 40,87 <0,10
10 12:08 4 0,09 0 0,00 29,72 <0,10
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11 04:07 17 0,37 570 1,25 28,40 <0,10
12 11:02 2 0,04 283 0,62 25,47 <0,10
13 12:01 108 2,37 1706 3,74 22,92 <0,10
14 04:06 9 0,20 373 0,82 22,00 <0,10
15 01:03 1 0,02 206 0,45 19,72

16 09:01 131 2,87 1920 4,21 19,37 <0,10
17 08:04 7 0,15 311 0,68 19,26 <0,10
18 04:03 82 1,80 1319 2,89 18,78 <0,10
19 03:02 2 0,04 204 0,45 17,53 <0,10
20 12:02 62 1,36 1018 2,23 15,48 <0,10
21 15:01 409 8,96 3356 7,36 15,06 <0,10
22 14:02 5 0,11 232 0,51 14,93 <0,10
23 13:01 292 6,40 2343 5,14 12,95 <0,10
24 16:01 89 1,95 1295 2,84 12,60 <0,10
25 13:02 147 3,22 1942 4,26 11,48 <0,10
26 11:01 273 5,98 3337 7,32 11,32 <0,10
27 06:01 2 0,04 0 0,00 10,50 <0,10
28 11:03 28 0,61 485 1,06 8,76 <0,10
29 04:10 9 0,20 227 0,50 8,67 <0,10
30 13:05 4 0,09 140 0,31 7,77 <0,10
31 13:04 1 0,02 69 0,15 5,96 <0,10
32 15:02 112 2,45 1396 3,06 5,47 <0,10
33 13:12 2 0,04 77 0,17 4,96 <0,10
34 14:07 13 0,28 66 0,14 4,32 <0,10
35 14:01 131 2,87 1567 3,44 4,25 <0,10
36 14:05 21 0,46 319 0,70 3,90 <0,10
37 08:03 74 1,62 926 2,03 3,78 <0,10
38 04:04 91 1,99 1099 2,41 3,29 <0,10
39 01:02 52 1,14 658 1,44 2,97 <0,10
40 11:16 2 0,04 3 0,01 2,64 <0,10
41 04:22 1 0,02 0 0,00 2,02 <0,10
42 05:01 1 0,02 0 0,00 2,02 <0,10
43 06:02 1 0,02 0 0,00 2,02 <0,10
44 09:02 1 0,02 0 0,00 2,02 <0,10
45 13:87 1 0,02 0 0,00 2,02 <0,10
46 14:44 1 0,02 0 0,00 2,02 <0,10
47 08:02 57 1,25 670 1,47 1,57 <0,10
48 11:11 3 0,07 54 0,12 1,53 <0,10
49 11:06 6 0,13 33 0,07 1,18 <0,10
50 08:01 85 1,86 938 2,06 0,89 <0,10
51 13:15 1 0,02 17 0,04 0,87 <0,10
52 11:04 154 3,37 1649 3,62 0,78 <0,10
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53 01:24 1 0,02 1 0,00 0,61 <0,10
54 11:20 1 0,02 1 0,00 0,61 <0,10
55 13:03 65 1,42 702 1,54 0,45 <0,10
56 15:06 2 0,04 24 0,05 0,35 <0,10
57 04:08 19 0,42 211 0,46 0,31 <0,10
58 11:18 1 0,02 2 0,00 0,21 <0,10
59 11:58 1 0,02 2 0,00 0,21 <0,10
60 11:84 1 0,02 2 0,00 0,21 <0,10
61 14:15 1 0,02 2 0,00 0,21 <0,10
62 08:10 1 0,02 9 0,02 0,20 <0,10
63 14:04 28 0,61 299 0,66 0,19 <0,10
64 03:82 1 0,02 8 0,02 0,14 <0,10
65 09:06 1 0,02 3 0,01 0,06 <0,10
66 13:50 1 0,02 3 0,01 0,06 <0,10
67 16:05 2 0,04 12 0,03 0,04 <0,10
68 04:02 65 1,42 653 1,43 0,01 <0,10
69 10:01 89 1,95 874 1,92 0,01 <0,10
70 13:07 1 0,02 5 0,01 0,00 <0,10
Bcero 4566 100 45 608 88,3
Bcero amneneii B 6a3ze nanubix allelefrequencies.net 51669

Jlokyc DRBI. B 37 HLA-amnensx nokyca DRB1 o6na-
pyXeHBl CylecTBeHHBIe pasnuuns (y2=3,78-165,54), uro
MIOATBEPAKAACTCS OTCYTCTBUEM HACHTHYHOCTU. B napyrux
HLA-amrensx nokyca B cymecTBeHHBIX pa3nnuuil He 0OHa-
PYXKEHO, 4TO IO3BOJISIET NPEAIOIaraTh NpUCyTCTBHE Haubo-

Jiee MAGHTUYHBIX aJUIeNbHBIX BapHaHTOB (n=33) B momyms-
nuu Kaszaxcrana m mupoBoMm reHodonze. IIpucyrcTBytor 8
aJUIeNBHBIX BapHaHTOB, He OOHApyKEHHBIX B MHPOBOM TIe-
Hoouae - DRB1*12:08, 06:01, 04:22, 05:01, 06:02, 09:02,
13:87, 14:44 (Tabmuna 4).

Tabnuya 5. Cpasnenue wacmomul scmpevaemocmu aaneineti 1oxkyca DOBI ¢ PK u 6ase oannvix allelefrequencies.net

Berpeuaemocts B 6a3ze
Ne Autesn sokyca DQBI Berpeuaemocts b PK nannbix allelefrequencies.net 22 p
abc. % abc. %

1 02:02 258 5,65 342 1,60 269,96 >0,001
2 02:01 689 15,09 2217 10,40 82,38 >0,001
3 05:02 183 4,01 1487 6,98 55,43 >0,01
4 04:02 119 2,61 1079 5,06 51,97 >0,01
5 06:03 276 6,04 793 3,72 50,68 >0,01
6 05:04 20 0,44 13 0,06 39,06 <0,10
7 03:82 8 0,18 0 0,00 31,90 <0,10
8 05:03 130 2,85 991 4,65 29,93 <0,10
9 03:02 373 8,17 2242 10,52 23,14 <0,10
10 05:05 4 0,09 0 0,00 13,43 <0,10
11 06:02 375 8,21 1437 6,74 12,25

12 04:01 63 1,38 442 2,07 9,84 <0,10
13 06:01 188 4,12 1103 5,18 9,11 <0,10
14 03:03 225 4,93 1257 5,90 6,74 <0,10
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15 06:04 83 1,82 503 2,36 5,25 <0,10
16 03:05 10 0,22 94 0,44 5,20 <0,10
17 03:13 2 0,04 0 0,00 4,53 <0,10
18 06:06 2 0,04 0 0,00 4,53 <0,10
19 07:01 2 0,04 0 0,00 4,53 <0,10
20 15:01 2 0,04 0 0,00 4,53 <0,10
21 02:03 1 0,02 20 0,09 3,37 <0,10
22 06:05 6 0,13 49 0,23 2,22 <0,10
23 06:11 2 0,04 17 0,08 1,24 <0,10
24 03:01 991 21,70 4748 22,28 0,76 <0,10
25 02:10 1 0,02 0 0,00 0,72 <0,10
26 06:13 1 0,02 0 0,00 0,72 <0,10
27 06:14 1 0,02 0 0,00 0,72 <0,10
28 08:01 1 0,02 0 0,00 0,72 <0,10
29 03:04 14 0,31 49 0,23 0,62 <0,10
30 05:01 478 10,47 2176 10,21 0,24 <0,10
31 06:07 1 0,02 1 0,00 0,07 <0,10
32 06:09 56 1,23 249 1,17 0,06 <0,10
33 04:03 1 0,02 2 0,01 0,00 <0,10
Bcero 4566 100 21311 97,6
Bcero anneneii B 6a3e nannbix allelefrequencies.net 21842

Jloxyc DOBI. B 20 HLA-anmnensix nokyca DQB1 o6napysxe-
HBI CyIleCTBeHHBIE pa3nuuus (}2=4,53-269,96), uTo moaTBepx-
JlaeTcsl OTCYTCTBHEM HIeHTHYHOCTH. B npyrux HLA-ammemsx
JoKyca B cymiecTBeHHBIX pa3nuuuil He 00HAapyKEHO, YTO MO-
3BOJISIET TPEATNoNararh MPHUCYTCTBHE HamOoiee HIEHTHYHBIX
ajenbHBIX BapuaHToB (n=13) B momyssiunu Kazaxcrana u Mmu-
poBom reHodonze. B To xe camoe Bpemst npucytcTBytoT 10 an-
JIeJIbHBIX BapHAHTOB, HE OOHAPY)KCHHBIX B MUPOBOM I'eHO(OHIe
- DQB1*03:82, 05:06, 03:13, 06:06, 07:01, 15:01, 02:10, 06:13,
06:14, 08:01 (Tabmuma 5).

BriBoabl. B paborte npeacraBieHbl OpUTHHAIBHbBIC TaHHbBIC,
BIIEPBBIE MONyYEHHbIE KAa3aXCTAHCKHUMH HCCIEOBATEIAMH,
CBHUJIETENBCTBYIONINE 00 MASHTHYHOCTH U PA3INYUSIX B UMMY-
HOTE€HOME Ka3aXCTaHCKOW MOMYNAIMU U JaHHBIX 0a3bl JaHHBIX
allelefrequencies.net.

OxapakrepusoBad HLA-renetnueckuiit npoduib ka3axcTaH-
CKOW MOMYJISIHH.

Tpencranen ¢pakTHUECKUH MaTepUal O YacTOTax pacrpeie-
nenus reHoB HLA -A, -B, -C, -DRB1, -DQB1, xotopslif MoxeT
OBbITh HCIOJIB30BAH JUISl M3YUCHHUS TEHETHYECKOrO POACTBA MO-
MyJSNUY, a TaKKe B KaUeCTBE KOHTPOJIS B MCCIEIOBAHHAX IO
npobneme «HLA u 6oneznuy.

Poct Temna oHKONmoOrmyecKoii 3a007eBaeMOCTH C BIIEPBBIE yCTa-
HOBJIIEHHBIM JarHo3oM cpeau aeteit PK (8 2000 ©- 67,5, 8 2010 T
- 158,2 na 100 ThIC. IETCKOTO HACEIEHMUS) U BEPOSATHOCTD PA3BUTHS
neitko3oB y 40-45% cpemy Bcex 37OKAadeCTBEHHBIX 0Opa30BaHMIA
JIETCKOTO BO3pAcTa, 4T0 JUKTYET HEOOXOIUMOCTh Pa3BHTHSI COO-
CTBEHHOTO peructpa goHopos ['CK.

J1s ycrenHoro HaXOKAEHHUsI COBMECTHMOTO JIOHOpPa TeMOII03-
THYECKUX CTBOJIOBBIX KJIETOK JUTSI ITAIIMEHTOB € YaCTO BCTPEYAIOIIIH-
mucs reHamu B PK HeoOxommumo pacimpsts peructp goHopos 'CK
JUTST yBEITMUEHHST YHCIIa MOTEHIMATBHBIX JOHOPOB.
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Jlnst mopbopa COBMECTHMOrO JAOHOPA s MAI[MEHTOB C Pel-
kumu HLA-renamn Heo6X0AMMO COTPYTHUYATH B 3TOM TIIaHE C
PETHCTpaMH 3apyOexHBIX CTPaH, B KOTOPBIX 4acTOTa BCTpedae-
MOCTH JJaHHBIX PEIKUX TeHOB Oojee BhIcOKas, yeM B PK.

Pesyneratet  HLA-mccnenoBaHus BBITOIHAIOT 3HAYMMYIO
poIlb B TIOMYNAIMOHHOI Te€HETHKE, CIOCOOCTBYSI yCTaHOBIIE-
HHUIO apeajioB pacmpocTpaHeHus pazanyHbix HLA-anTureHon
B Ka3aXCKOW MOMyNSAIMU 1 pa3BuTHIO TpaHcminanTamuu ['CK B
Kazaxcrane.
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SUMMARY

HLA ALLELES IN KAZAKHSTAN AND IN THE GLOB-
AL GENOFUND

'Burkitbaev Zh., 'Abdrakhmanova S., 'Imashpayev D.,
2Uteuliyev Y., 2Myrzagulova A., 2Saktapov A.

IScientific and production center for transfusiology, Astana;
’Kazakhstan's medical university « KSPH», Almaty, Kazakhstan

The HLA alleles in the Kazakhstan genofund and in the
global genofund were compared. The study was carried out on
2283 Kazakhstan donors, 4 566 antigens by five locuses A, B,
C, DRBI1, DQBI1. Comparison with the global HLA alleles was
carried out using http://www.allelefrequencies.net open inter-
net resource created by the Royal Liverpool University Hospi-
tal. The database included information on 8 locuses (A, B, C,
DRBI1, DPAI1, DPB1, DQA1, DQBI1), collected in different
programs for HLA genofund studies (anthropological research,
blood and bone marrow donorship, HLA-associated diseases,
etc.). The results demonstrated the need in further development
of the hemopoietic stem cell (HSC) donor register in the Repub-
lic for more effective search for compatible donors.

Keywords: emopoietic stem cells; HLA study.
PE3IOME

CPABHUTEJBbHASI OLIEHKA HLA-AJUIEJIEA KUTE-
JIEH PECITYBJIUKH KA3BAXCTAH W JAHHBIX MMH-
POBOM BA3BlI "ALLELE FREQUENCIES IN WORLD
POPULATIONS"

'"Bypkur6éaes K.K., 'A6apaxmanosa C.A., 'Mmammaes .M.,
2Yreyaues E.C., 2Mbip3aryinosa A.O., ’Cakranos A.K.

! Hayuno-npouzeoocmeenmvlii yenmp mpancgysuonozuu, Acmana;
’Kazaxcmanckuii MeOuyuncKkuil ynusepcumem, «Bvicwas wikona
obwecmeennoco 30pasooxpanenusy, Anmamet, Kazaxcman

Llens uccnenoBanust - cpaBuuTh HLA-amtenu reHodonna
Kaszaxcrana ¢ HLA-amnensimu B MupoBoM renodonze. H3yue-
HbI 1aHHble 2 283 noHopoB KazaxcTaHa, y KOTOpPBIX BBISIBICHO
Hanuuue 4 566 antureHoB 1o msAtu Jokycam A, B, C, DRBI,

DQBI. [ns cpaBuenus ¢ HLA-amneasiMu B MUpOBOM TeHO(DOH-
JIe aBTOPbI BOCIOJIb30BAIUCH 0a30M JaHHBIX MHTEPHET-PECyp-
ca http://www.allelefrequencies.net. [lanublii cailT pazpaboran
Royal Liverpool University Hospital uist Bo3MO>XHOCTH M3yue-
Husg HLA-nokycoB 1 Becex skenaromux. B 6asze conepixutcs
uadopmanus mo 8 snokycam (A, B, C, DRB1, DPA1, DPBI,
DQA1, DQB1), cobpaHHBIX B pa3IUYHBIX MPOrpaMMax Io H3-
yuenuto HLA-reHodona (aHTPOMOIOTHYECKUE UCCACTOBAHMS,
JIOHOPCTBO KPOBH M KOCTHOTO MO3ra, 3a00sIeBaHusl, aCCOLUHPO-
BaHHble ¢ HLA). YcranoBiieHo, 4TO ¢ Lieibio OOJIbIICH BEpOsIT-
HOCTH HAXOXK/ICHHS COBMECTHMOTO JOHOpa [UIsl MAlUeHTOB C
4acTO BCTpCHAOIIMMHUCA I'CHaAMH B Hal.l.leﬁ CTpaHe HeO6X0):[I/IMO
JanbHeilee paclIMpeHne pPerucTpa JOHOPOB TeMOIIOITHYE-
CKHUX CTBOJIOBBIX KJIETOK, YBEJIUYHUBAsA YHCJIO MNOTCHIHAJIbHBIX
JIOHOPOB.

@9boydg

gobabgomols @gldygdmogzol s Ibmgmom dmbsigdms
65boll "ALLELE FREQUENCIES IN WORLD POPULA-
TIONS" HLA-s@gangdols dgos@gomo sbsgnobo

. 3@ 30035930, 'l 530 P@sbdsbmgs, . 035835930,
29. 90 99E0930,2%5. Jo@bopggamgs,s. bsgHodmgo

BBl gbomamyools  LsdgEbog@m-bsfo@mdmm  (396-
B®0, SLHbs, gobobgmo; 2gsbobgmols Lsdgwoizobm bo-

390L0H A0 "Lobmysmgd®ogo xobpsgol gdsmenglio
bgmans", sends@o, gobsbgmo

33e0930L  Jobsbl Fomdmoygbos gobabgmols gg9bm-
3mbeol HLA-s@gangdols dgoomgds dbmgaonl a96m-
R0bpmsb. IgbFsgmomos 2283 wmbm@ols Imbsigdgdo
gobobgmBo, @mdgmmmsi 4566 obGoggbols  s@Lgomds
aodmggemobes bygom @mmygldo - A, B, C, DRBI, DQBI.
Ibmgmonl g96mgmbools HLA-s@gmgomsb dgosmgdo-
Lomgol  o3myggbgdgamos  0bBg@byH-Ggby@lols  http://
www.allelefrequencies.net dmbsizgdoms dsbs. >0bodbyemo
booBo gdydoggogeos Royal Liverpool University Hos-
pital-do  gggews Abycdggenols Joge HLA-gom39lgdols
YgLFogmobomgol. dobodo dmodmggds 0bgm@dszos 8
@mgabols (A, B, C, DRBI, DPA1, DPBI, DQAI, DQBI)
Ygbobgd, @GmIgmoi  dgadmgomos HLA-y96m3mbools
YgLFogemol Lbgoolbgs 3Gma®sdon (sbo®m3manmao-
M0 33e0935, Lolbeol ©s dganol Hgobol @Mbm@™ds,
HLA-Lo5b obmEo®gdgamo ©oogo0939d0). @oygboanos,
G0 J399obsTo  Gommme  aogMmggdymo  396930L
3Jmbg 35(3096@gd0bsmgol mogligdowo mbm@ol dmdg-
360l 3gBo sendosmmdobsmgol sg3omgdgenos 39dm3mg-
bgHo ©gehmgebo xMgEgdol mbmAms @gyuolE®ol
Y990amI0 5BsMNMYos s 3mAJb3E0YO PMbmAMS @o-
™ bmdol aobOs.
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NICORANDIL EFFICACY IN THE TREATMENT OF ISCHEMIC HEART DISEASE (REVIEW)

Gyvishiani M., Gabunia L., Makharadze T., Gongadze N.

Tbilisi State Medical University, Department of Medical Pharmacology and Department of Therapy, Georgia

Diseases of the cardiovascular system are one of the most im-
portant problem in the leading countries of the world, as well as in
Georgia, being the most common cause of lethal outcome and the
mortality caused by other illness [4,28]. Today, almost 5 000 000
of Americans have a coronary artery disease (CAD) with 50% of
cases of infarction and about 45% of incidences occur in popula-
tion up to the age of 65 and 5% up to the age of 40 respectively
[4, 5]. Angina pectoris is the most common among cardiovascular
diseases, the frequency of which is almost identical between men
and women. It is more frequently developed in middle-aged women
than in men, probably, more likely to be associated with higher in-
cidence of functional disorders during the coronary artery disease,
such as microvascular angina pectoris, whereas in old patients it is
more prevalent in men than in women. The treatment strategy of pa-
tients with ischemic heart disease has two directions: 1) elimination
of the cause of the disease and 2) immediate elimination of symp-
toms of angina pectoris. This kind of disease management reduces
the need for use of medications and possibility of the development
of myocardial infarction. In order to alleviate complications and to
improve prognosis, the following substances are used: beta adre-
noceptors blocking drugs, Ca™*-antagonists, nitrates, antiplatelets
(aspirin), hypolipidemic drugs (statins), angiotensin-converting en-
zyme inhibitors or angiotensin receptor blockers. However, the use
of this drugs is often limited because of troublesome adverse effects
including cough, bronchospasm, oedema, flushing, headache etc.
Different recommendations mentioned Nicorandil as an alternative
drug for monotherapy of ischemic heart disease, when beta block-
ers proved inefficient [1,3]. A number of evidence suggest the re-
lationship between ATP-sensitive K* channels and cardiac precon-
ditioning, a phenomenon of transient ischemia that facilitates the
heart to become more resistant to future ischemic damages [6,7].
In experimental studies Nicorandil have revealed cardioprotec-
tive properties through preconditioning associated with selectively
activated mitochondrial ATP-sensitive K* channels [9]. As it was
shown by using models of ischemic injury, Nicorandil retains con-
tractile function and may reduce infarct size, respectivly [14,16].
The underlying mechanisms related to beneficial effect of activa-
tion of ATP sensitive K" channels provide by Nicorandil based on
its ability to preserve of mitochondrial integrity, energy charge and
function, and preventing myocardial cells from apoptosis [13-15].
In recent investigations it was also shown that preconditioning may
contribute to cardial angiogenesis [31], initiating molecular events
that result in increased vascular endothelial growth factor [VEGF],
a proangiogenic factor and B-cell lymphoma (Bcl)-2, being an anti-
apoptotic factors [19,31]. However, the relationship between ATP-
sensitive K* channels activators and increased VEGF expression
has not been established [20]. At the same time a group of authors
[18] have showed that well-established proangiogenic factors such
as basic fibroblast growth factor (BFGF) and VEGF could be up-
regulated and associated with Nicorandil mediated vascular growth
and vascularization [16, 30]. These findings regarding angiogenesis
suggest about nonsurgical possibilities of increase collateral coro-
nary blood flow in persons with high risk of development of CAD
[16]. Aside from these results it was demonstrated that Nicorandil in
subantihypertensive doses prevents pathological alterations related to
remodeling of the heart in hypertensive salt-sensitive rats, suggesting
its cardioprotective action and potential benefit in patients with heart
failure resulting from increasing vascular growth [8,10,18].
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The general principles of treatment of patients with ischemic
heart disease have substantially changed since the IONA (im-
pact of nicorandil in angina) STUDY GROUP. In this investiga-
tion [2] related to the reliability of Nicorandil’s effect in cases of
hospitalization due to cardiovascular issues, non-fatal myocar-
dial infarction and angina pectoris has been assessed. In [ONA’s
studies, there was a substantial decrease in the frequency of
cardiovascular complications among patients with stable angina
who have been treated with Nicorandil in addition to standard
therapy. These results have been achieved at the expense of de-
creasing the frequency of hospitalization, whereas decrease in
cases of non-fatal myocardial infarction and mortality risk was
inconsistent [2]. Clinical and experimental studies established
the reduction of mortality rate in acute myocardial infarction as
a result of oral administration of Nicorandil, which is an acti-
vator of ATP-sensitive potassium K*-ATP channels [15,17,28].
Nicorandil nicotinamide, whose moleculs has a nitrate terminal.
Its main characteristic feature is vitamin PP fragment that is re-
sponsible for the opening and activation of ATP- K* channels
[20,21,30], which represent the energy system of cardiomyo-
cytes. By protecting this system, Nicorandil facilitates cardio-
myocytes storage by causing short repetitive attacks, increas-
ing the resistance to long-term attacks, which in turn leads to
metabolic adaptation of myocardium preparing the heart for
ischemia. Additionally Nicorandil by its nitrate moiety increases
intracellular concentration of cyclic guanosine monophosphate
(cGMP), causing coronary arteries and peripheral veins dilation
[11,12,28,31]. The ability of Nicorandil to cause arteries and
veins dilation leads to its beneficial effects resulting in reduc-
tion of preload and afterload on the hearts [8,31]. According to
IONA’s research [2], the advantage of Nicorandil compared to
nitrates is the following:

- Improves prognosis/prediction of non-fatal myocardial in-
farction and reduces the number of unscheduled hospitalizations
caused by heart attacks;

- Does not cause development of tolerance;

- Is charachterized by cardioprotective action (prepares the
heart for long-term ischemia);

- Enhances patients viability;

- Increases tolerance for physical activity, with lasting results
obtained;

- Improves the brain’s blood supply.

At the same time a several developed countries positively as-
sessed the use of Nicorandil for the treatment of acute heart fail-
ure, including acute decompensation of chronic heart failure. In
one of the studies effect of Nicorandil assessed in patients with
stable angina pectoris during elective angioplasty. For research
purposes, triple-blind, multicenter, randomized clinical trial was
performed in patients with stable angina pectoris [1]. This study
was performed on 90 patients (55 males and 35 females) with a
mean age of 58,6£10,8 years, on two groups of 45 patients. They
were matched for age, body mass index, cardiovascular risk fac-
tors and baseline testing”. It was concluded that Nicorandil leads
to the relaxation of vascular smooth muscle and causes vasodila-
tation of major epicardial vessels. Furthermore, the study clearly
states that Nicorandil has antiarrhythmic and cardioprotective
effects, which is caused by improvement of reperfusion, ulti-
mately leading to a reduction in microvascular damage caused
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by percutaneous coronary intervention (PCI). It is noteworthy
that earlier studies, such as the IONA Study Group regarding the
impact of Nicorandil in angina during randomized trial showed
similar effects of drug in patients with stable angina.

The other study [3] involved 5126 patients, who were ran-
domly assigned 20 mg Nicorandil twice a day (n=2565) or
identical placebo (n=2561). In addition to standard antianginal
therapy the primary research endpoint was death induced by
coronary heart disease, non-fatal myocardial infarction, or un-
planned hospital admission for cardiac chest pain. The second-
ary endpoint was associated to combined outcome of coronary
heart disease death or nonfatal myocardial infarction. It has been
showed a significant improvement in the outcome as a result of
the reduction in major coronary events by antianginal therapy
with Nicorandil in patients with stable angina [2,3]. Among
Nicorandil beneficial effects, its positive properties on the left
ventricular ejection fraction and the ultimate index of diastolic
volume in patients with acute myocardial infarction after coro-
nary reperfusion are noteworthly. The conclusion was made as a
result of randomized surveys for 905 patients. Out of this group,
463 participants were in the Nicorandil group and 442 patients
in the control group. Based on the results of the study, it was
concluded that the functional recovery of the left ventricle was
37% [2, 3]. Another recent study indicates positive effects of
Nicorandil during transcutaneous coronary intervention. In this
investigation clinical effect of Nicorandil on perioperative myo-
cardial protection in patients undergoing elective PCI was anal-
ysed. This meta-analysis was a complication of all the previous
major research findings, which in its own light, attempts to stan-
dardize those findings and classify the data (6). As a result 1616
patients were listed into this meta-analysis. Among them 804
patients in the Nicorandil group and 812 patients in the control
group. Although they were guided by different methods during
these surveys, the authors made the standartization and recon-
ciliation of the results and methods. Meta-analysis showed that:

1. Nicorandil can significantly reduce the level of creatine ki-
nase in patients after PCI;

2. Nicorandil can significantly reduce the level of troponine
in patients after PCI;

3. Nicorandil may reduce the frequency of side effects of PCI [6].

Another research evaluated the efficacy of Nicorandil on the
quality of life of patients with stable ischemic disease. The study
employed double-blind placebo-controlled, parallel group of pa-
tients and additionaly evaluated the quality of life via question-
naires. Patients with verified ischemic heart disease (IHD) (stable
angina; n=120) were included. All patients in the study received
metoprolol tartrate (100 mg daily), however, Nicorandil was added
(10 mg BID), and then after 2 weeks 20 mg (BID) to the treat-
ment of the patients of the main group. The study duration was 6
weeks and the quality of life was assessed by the Seattle question-
naire (SAQ) and visual analogue scale (VAS), both at baseline and
at the end of the study [3, 25]. The obtained results showed that the
researchers found a significant decrease in the number of angina
attacks in the Nicorandil group as compared to baseline and to the
placebo group. The positive dynamics of quality of life and func-
tionality of patients with IHD was observed in the Nicorandil group
at the end of the study. Compared to baseline, there was significant
improvement in all SAQ scales. Positive dynamics in the control
group was found only in three scales (limitation of physical activ-
ity, frequency of angina attacks and patient attitude to the disease).
Additionally, at the end of the study, VAS data revealed a significant
increase in the integral index in patients of the main group that was
significantly higher than this in control group.
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The dose-response vascular relaxation producing with Nicor-
andil differs from other vasodilatators. In clinical trials conducted
in patients with CAD Nicorandil enchanced coronary blood flow
and oxygen delivery to the ischemic myocardium, decreasing myo-
carduak oxygen consumption associated with reduced preload and
afterload. Such effects producing by Nicorandil is not accompanied
with marked decreases in blood pressure [8,30]. Comparative stud-
ies in patients with stable angina pectoris have showed that Nicor-
andil has revealed the equipotent effect to beta-blockers, nitrates
and some Ca*" channels antagonists [22,25-27] reducing anginal
symptoms. In other multicenter randomized investigations patients
aged 18-80 years with the symptoms of stable angina pectoris have
been involved to compare antiischemic effects of Nicorandil with
Ca®* channels inhibitor drug — amlodipine with the quality of life
assessment. It was established that need in nitroglycerin usage was
decreased in both group of patients receiving Nicorandil and am-
lodipine respectively, associated with improved in quality of life
[24,29]. Amlodipine and Nicorandil have showed an equal thera-
peutic efficacy. Amlodipine in this trial produces adverse effects in-
cluding hemodynamic changes and oedema, while Nicorandil more
frequently caused headache which dissipated with long-term treat-
ment [29]. Additionally it was postulated the better tolerability of
Nicorandil to exercise especially in long-duration therapy based on
its ability to produce less alterations in hemodynamic indices [24].

Based on abovementioned it may be suggested that:

1. Nicorandil is an antiischemic agent as ATP-sensitive potas-
sium channel opener playing an important role in the dilation of
arteries, veins and coronary artery.

2. Nicorandil has antiarrhythmic and cardioprotective effects
by improving reperfusion, ultimately leading to a reduction in
microvascular damage caused by PCI.

3. Furthermore, Nicorandil addition to the standard therapy of
patients with IHD (stable angina) demonstrated improvement in
the quality of life.

Therefore, on the basis of statistical data and significant modern
research results, it is concluded that Nicorandil is effective an-
tiischemic agent that can be used as one of the basic and efficient
drug in mono and combined therapy of ischemic heart disease.
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SUMMARY

NICORANDIL EFFICACY IN THE TREATMENT OF
ISCHEMIC HEART DISEASE (REVIEW)

Gyvishiani M., Gabunia L., Makharadze T., Gongadze N.

Thilisi State Medical University, Department of Medical Phar-
macology, Department of Therapy, Georgia

Nicorandil is an antianginal agent with a dual mechanism of
action. It belongs to ATP-senitive potassium channel openers
which has the beneficial effect in angina pectoris, playing an sig-
nificant role in the dilation of arteries, veins and coronary artery.
It leads to the relaxation of vascular smooth muscle and causes
vasodilatation of major epicardial vessels. This effect is crucial
for reducing risks of further damage in cases when percutaneous
coronary intervention (PCI) is necessary.

Relevant new studies concluded that Nicorandil has antiar-
rhythmic and cardioprotective effects by improving reperfu-
sion, ultimately leading to a reduction in microvascular damage
caused by PCI. Furthermore, Nicorandil addition to the standard
therapy of paitents with ischemic heart disease has demonstrated
improved quality of life.

Keywords: Nicorandil, ischemic disease, angina pectoris,
myocardial infarction, ATP-sensitive potassium channels, cre-
atine kinase, troponine.

PE3IOME

OILIEHKA D®®EKTUBHOCTH HUKOPAHJIMJIA B JIE-
YEHUH HIIEMUYECKO# BOJIE3HU CEPIIIA (OB30P)

I'Buminanu MLI, I'adynus JI.U., Maxapanse T.I.,
Tonragsze H.B.

Tounucckuil  20CyO0apCmeeHHblil  MEOUYUHCKULL  VHUGEPCUMEN,
denapmamenm MeOuYUHCKou apmaronozuu u mepanuu, I pysus

Hukopannun - aHTUHMIIEMHYECKOE CPEICTBO C JIBOHHBIM
MEXaHHU3MOM JIEUCTBUSI, OTHOCHTCS K akTtuBatopam ATOD-
YYBCTBUTEJIbHBIX KaJMEBBIX KaHAJIOB, pacCIIUpSET apTepuH,
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BCHbl M KOPOHApHbIC apTepuH M 00JaaeT MOJIOKUTEIbHBIM
JICHCTBHEM TIPH HIIIEMHYECKOM OOJNIE3HM cepiiia, MPUBOIUT K
pacciiablIieHUIO IIaKUX MBIIIL] COCYZ0B M BBI3BIBACT PaCIIHpe-
HHE KPYIHBIX DMUKAPJHAIBHBIX COCYNOB. DTOT 3pdeKT uMeer
peluaroniee 3HaueHUe I CHUKEHMs pHCKa JajbHEHILIEero Imo-
BPEXJICHUA B CIIy4asx, Korjga Tpeldyercs Ype3KoKHOe KOpoHap-
Hoe BMernarenbeTBo (HKB). CoBpemenHblIe uccie1oBaHus Bbls-

BHWJIM, YTO HUKOPAH/IUII ITPOSIBIISICT aHTHAPUTMUUYECKU 2P deKT,
HE BBI3bIBasl PA3BUTHS TOJCPAHTHOCTH U 00JaIaeT KapauoMpo-
TEKTUBHBIM JICHCTBHEM, Yilydllas penepdysHo, uTo, B KOHEUHOM
UTOT'e, IPUBOIUT K YMEHBIICHNIO MUKPOCOCYIUCTOTO TIOBPEIK/Ie-
Hust, BeizBaHHOro YKB. Kpome toro, nodasienune HUKopaHuia
K CTaHJapHOW Tepanuy MAalHMCHTOB C WIICMHUYCCKONW OOJIC3HBIO
cepzla odecneurBaeT ynyylleHue KadecTBa UX KU3HH.
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IMMUNOHISTOCHEMICAL ANALYSIS OF THE INDUCIBLE AND ENDOTHELIAL FRACTIONS
OF NO-SYNTHASE IN THE INTENSTINAL MUCOSA OF COLO-COLONIC ANASTOMOSIS UNDER
INFLUENCE OF CHRONIC STRESS AND THIOTRIAZOLINE APPLICATION

Dusyk A., 'Vernygorodskyi S., !Golubovsky I., "Hryhorenko A., Slobodian O.

National Pirogov Memorial Medical University, Vinnytsya,; *Bukovinian State Medical University, Chernivtsi, Ukraine

The long-term exposure to stress causes the depletion of the func-
tional reserves of an organism, which is a reason for occurrence
of secondary pathologies, which adversely affect the structure and
function of internal organs. At this, the L-arginine / NO — synthase
/ nitrogen oxide (NO) system plays a pivotal role a in the develop-
ment of metabolic disorders, which are closely related [1,2]. Under
physiological conditions, the constitutive NO-synthase isoforms
(sNOS) — neuronal (nNOS) and endothelial (eNOS) are expressed
in the large bowel; they produce a small amount of nitrogen oxide,
participating in the maintenance of the appropriate blood flow level,
the processes of transportation of water and electrolytes, the bacteri-
cidal effect in relation to microorganisms (in case of their penetration
into the mucous membrane), the processes of intercellular commu-
nication and the processes of neurotransmission in enteral neurons,
the regulation of motility [3]. At the same time, the expression of
inducible NO - synthase (iNOS) is insignificant [4]. Also, NO is one
of the most important biological mediators that participates in many
physiological and pathophysiological processes, regulates vascular
hemostasis, maintains active vasodilation and controls the blood
pressure [5,6]. The dependence of indicators of NO metabolism on
the activity of the inflammatory process, the degree of damage to
the mucous membrane, points to its important role in the pathogen-
esis of digestive system diseases [7,8]. The rapid increase of iNOS
expression has been noted under the influence of stress factors, con-
sequently leading to an increase of NO production [9]. Comparing
early changes in the activity of various proinflammatory enzymes
(iNOS, myeloperoxidase, COX-2), it has been shown that the
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growth of iNOS activity and expression can serve as the most sen-
sitive marker, which reflects the initiation of biochemical changes,
leading to the development of destructive lesions [10]. It has been
established that the positive effect is observed under stress condi-
tions, when thiol-containing antioxidants—thiotriazoline are used.
Thiol antioxidants can increase the bioavailability of nitrogen oxide
by binding its cytotoxic derivatives and normalize the index of the
thiol-disulfide system related to NO. This allows thiol antioxidants
to be a promising means of secondary gastroprotection [11]. The ob-
jective of the paper is to study immunohistochemical changes in the
large bowel after its resection, exposure to stress and correction by
thiapriazoline.

Material and methods. The experiment was performed on 86
white laboratory sexually mature nonlinear male rats with the weight
0f200-250 g at the premises of the scientific and experimental clinic
National Pirogov Memorial Medical University, Vinnytsya. The
animals were divided into 6 groups. In the first group of animals,
the large bowel was resected in a standard way, in the second group
of animals chronic stress was modeled after resection. In the third
group, the animals underwent the large bowel resection according to
the standard method and a 2.5% solution of thiotriazoline (Arterium,
Ukraine) was injected intraoperatively subserously into the zone of
anastomosis at a dose of 100 mg/kg of the animal’s weight. In the
fourth group, the large bowel resection was performed, and a 2.5%
solution of thiotriazoline was injected intraperitoneally at a dose
of 100 mg/kg of animal weight during 14 days. As to the the fifth
group, the large bowel resection was performed according to the
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standard method, after the resection the chronic stress was modelled
and a 2.5% solution of thiotriazoline was injected intraoperatively
subserously into the zone of anastomosis at a dose of 100 mg/kg of
the animal’s weight. In the sixth group of animals, the large bow-
el resection was performed according to the standard method, the
chronic stress was modelled, and a 2.5% solution of thiotriazoline
(Arterium, Ukraine) was injected intraperitoneally at a dose of 100
mg/kg of animal weight during the period of 14 days. Chronic stress
in rats was reproduced by way of their everyday five-hour immobi-
lization. For this purpose, the animals were kept in plastic pen cases
5 hours a day during 30 days. The animals were withdrawn from the
experiment on the 3, 14, 30 day of the experiment. The euthanasia
was performed under the thiopental anesthesia (40 mg/kg) by way of
dislocation of the cervical vertebrae. The animal keeping and experi-
ments were conducted in accordance with the provisions of the «Eu-
ropean Convention for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes» (Strasbourg, 1985).
The immunohistochemical study was performed by the indirect im-
munoperoxidase reaction with monoclonal antibodies (MCA) to the
endothelial and inducible NO-synthase fractions (eNOs and iNOs,
respectively) of Thermo scientific company. The reaction was vi-
sualized using UltraVision LP Detection System HRP Polymer &
DAB Plus Chromogen (Thermo scientiﬁc). In assessing the immu-

Flg ] T he wall of the rats large intestine. A group of animals
with resection and chronic stress. Third day of experiment. Strong
expression of the inducible fraction of NO-synthase (iNOs) in the
cells of the mucous membrane of the colon in the anastomosis zone.
Immunohistochemical marking of iNOs, occular 10, objective 40
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nohistochemical (IHC) coloring, a semi-quantitative method was
used, according to which 4 categories were distinguished: 0 (-) —
negative reaction (<5% of cells are coloured), 1 (+) — weak coloring
(10-30% cells are positively colored), 2 (++) - moderately expressed
coloring (most of the positively colored cells - 30-60%) and 3 (+++)
— intense coloring (> 60% cells or almost all cells of the epithelium
are positively colored) [12,13].

Results and their discussion. During the immunohistochem-
ical analysis of the inducible fraction of NO-synthase (iNOs) in
the mucous membrane (MM) of the large bowel of a group of
rats, which underwent resection only in the anastomotic zone,
the increase in the intensity of the cytoplasmic color of smooth
muscle and epithelial cells of the MM of the large bowel, vary-
ing from a moderate - in 30% to a high degree - in 60% of the
experimental animals, was registered already after the third day
of the examination, at this, the endothelial fraction of NO-syn-
thase remained low (< 30%). Rats with the large bowel resec-
tion, exposed to stress without the correction by thiotriazolini,
demonstrated more intense iNOs expression (Fig. 1) on the third
day of the experiment in smooth muscle cells, endothelium and
the mucosal epithelium with a reduction in the intensity of eNOs
labeling in the endothelium (Fig. 2) in comparison with a control
group and the group of animals (Table 1).

resection and chronic stress. Third day of experlment. Weak expres-
sion of the endothelial fraction of NO-synthase (eNOs) in the endo-
thelium of the submucosal vessels of the colon in the anastomosis
zone. Immunohistochemical marking of eNOs, occular 10, objective 40

Table 1. Intensity of expression of endothelial (eNOs) and inducible fractions of NO-synthase (iNOs)
in mucosal cells in the anastomosis zone for the third day of the experiment

Experimental groups YRR eNOs s YIRRT] iNOs .
Epithelial SMC | Endothelium Epithelium SMC Endothelium
Control (the large bowel resection) - - ++ ++ ++ -
The large bowel resection and stress - - + +++ +++ +
The Targe bowel resection and
thiotriazoline was injected - - +++ ++ + +
|_subserously
The large bowel resection and
thiotriazoline was injected - - ++ ++ ++ +
intraperitoneally
The large bowel resection and
thiotriazoline was injected - - +++ ++ ++ +
subserously and stress
The large bowel resection and
thiotriazoline was injected - - ++ ++ + +
intraperitoneally and stress

notes: SMC - smooth muscle cells;. (-) - negative, + - weak expression (10-30%), ++ - moderate (30-60%),
+++ - strong expression (> 60% of positively colored cells)
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Table 2. Intensity of expression of endothelial (eNOs) and inducible fractions of NO-synthase (iNOs)

in the mucosa of the colon in the anastomosis zone at day 14 of the experiment

Experimental groups eNOs iNOs
P group Epithelium | SMC | Endothelium | Epithelium | SMC | Endothelium

Control (the large bowel resection) - - ++ ++ ++ -
The large bowel resection and stress - - + +++ +++ +
The large bowel resection and hiotriazoline

g - - + ++ + -
was injected subserously
The ¥ar.ge boxyel resef:tlon and hiotriazoline ) ) —— — . )
was injected intraperitoneally
The ¥ar.ge bowel resection and thiotriazoline ) ) . N . )
was injected subserously and stress
The large bowel resection and thiotriazoline

. : . - - ++ ++ + -
was injected intraperitoneally and stress

Table 3. Intensity of expression of endothelial (eNOs) and inducible fractions of NO-synthase (iNOs)
in mucosal cavity cells in the anastomosis zone at 30 days of the experiment

eNOs iNOs
E i 1
Xperimental groups Epithelium | SMC | Endothelium | Epithelium | SMC | Endothelium

Control (the large bowel resection) - - ++ ++ ++ -
The large bowel resection and stress - - + +++ +++ +
The large bowel resection and thiotriazoline

e - - + ++ + -
was injected ubserously
The !allrge bov.vel rese.ctlon and thiotriazoline i i - - N i
was injected intraperitoneally
The large bowel resection and thiotriazoline

g - - + + ++ -
was injected subserously and stress
The large bowel resection and thiotriazoline

.. . . - - +++ + + -
was injected intraperitoneally and stress

On the third day of the experiment, the increased eNOs expres-
sion was established in the experimental animals, which underwent
the resection only, were not exposed to stress and received the injec-
tion of thiotriazoline subserously and intraperitoneally, for more than
60% - in a group of animals with injection of thiotriazoline at a mod-
erate (30-60% of coloured endotheliocytes) and weak eNOs expres-
sion (<30%) — in a group of animals with subserous injection and
in the animals with performed resection and exposed to stress, ac-
cordingly (p<0,05). The similar data were received in the rats, which
underwent resection and were exposed to stress in combination with
subserous and intraperitoneal injection of thiotriazoline (Table 1).

The reduced intensity of the cytoplasmic staining of iNOs,
when using thiotriazoline (Fig. 3), in comparison with resection
+ stress, was found in the animals with subserous and intraperi-
toneal injection of thiotriazoline and a group of animals, which
underwent resection, as well as the ones which underwent resec-
tion and were exposed to stress.

The eNOs labeling remained low on the 14th day of the ex-
amination in the groups, exposed to stress but not injected the
thiotriazoline, despite the increased eNOs expression in the en-
dotheliocytes of the large bowel of the rats, who were injected
thiotriazoline (Table 2).

The level of the inducible fraction of NO-synthase was moderate
(30-60%), though significantly lower in comparison with a resec-
tion + stress group without medicamentous correction (60% and
>, p<0,05). The tendency to increase in eNOs expression and to-
reduction in iNOs expression has been observed also on the 30th
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day of the experiment. However, it should be noted that the most
intense eNOs expression and the reduction in iNOs expression were
registered in the group with intraperitoneal injection of thiotriazo-
line as well as in the groups which underwent resection and which
underwent resection and were exposed to stress in comparison with
subserous injection of the medication and the groups without medi-
camentous correction (Table 3).

9«\:@‘«‘
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Fig. 3. The wall of the large mtestme ofthe rat. A group of
animals with resection and chronic stress and subserous injected
of thiotriazoline. Third day of experiment. Moderate expression
of the inducible fraction of NO - synthase (iNOs) in the cells of
the mucous membrane of the colon in the anastomosis zone. Im-
munohistochemical marking of iNOs, occular 10, objective 40
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Thus, the obtained data on the reduction of the endothelial iso-
form and the increase of the inducible fraction of nitrogen oxide in
the zone of anastomosis of the large bowel under the conditions of
exposure to stress are indicative of the intensive formation of toxic
substances of NO metabolism. According to the literature data [14,
15], both the excess and the lack of nitrogen oxide may have a toxic
effect on the cells related to the direct effect on the iron bearing
enzymes, and with the formation of a strong oxidant, a highly reac-
tive and toxic free radical combination of peroxynitrites. The long-
term disbalance in NO-ergic system leads to the disorders of the
adaptive-compensatory mechanisms, manifesting themselves by
the changes in the NO-synthase activity, disorders of the functional
state and the loss of the integrity of the morphological structure of
the intestinal mucosa. Endogenous NO formation, as a vasodilator,
is very important for maintaining microcirculation in the mesenteric
vessels and the integrity of the intestinal mucosa. NOS inhibition
leads to a significant reduction of the mesenteric blood flow and
colon ischemia. The mechanism of increasing the level of endo-
thelial isoform of NO-synthase in the endothelium of blood vessels
on the background of the use of thiotriazoline may be associated
with the reduction of its inactivation by free radicals that is con-
firmed by antioxidant and anti-ischemic properties of thiotriazoline
[16]. Taking into account the leading position of nitrogen oxide in
the pathogenesis of various pathological conditions, including the
intestinal diseases, the further study of endothelial (eNOs) and in-
ducible (iNOs) fractions of NO-synthase in the cells of the mucous
membrane of the large bowel during surgical interventions opens
the prospects for changing existing concepts and the development
of new medicines for correction and optimization of treatment pol-
icy of the patients.

Conclusions. 1. After considering the results of our examina-
tion, a long-term exposure to stress of the experimental animals
leads to a significant increase of the inducible expression of NO-
synthase fractions (iNOs) in the cells of the mucous membrane
of the large bowel in the zone of anastomosis.

2. Under the conditions of chronic immobilization stress, the
use of thiotriazoline enhances the expression of the constitutive
endothelial isoform of NO-synthase in the endothelium of blood
vessels in comparison with the animals, which were exposed to
stress and underwent resection without drug correction.

3. The intraperitoneal injection of thiotriazoline better regulates
stress-mediated changes in the expression of inducible and endo-
thelial isoforms of NO-synthase and normalizes the content of ni-
trogen oxide in the large bowel of the rats during the final stages,
while subserous injection is more effective in the early stages of
examination, that reflects the compensation of the endothelial dys-
function and the reduction of the effect of nitrogen oxide.
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SUMMARY

IMMUNOHISTOCHEMICAL ANALYSIS OF THE IN-
DUCIBLE AND ENDOTHELIAL FRACTIONS OF NO-
SYNTHASE IN THE INTENSTINAL MUCOSA OF CO-
LO-COLONIC ANASTOMOSIS UNDER INFLUENCE
OF CHRONIC STRESS AND THIOTRIAZOLINE AP-
PLICATION

"Dusyk A., 'Vernygorodskyi S., 'Golubovsky I.,
'Hryhorenko A., *Slobodian O.

!National Pirogov Memorial Medical University, Vinnytsya;
’Bukovinian State Medical University, Chernivtsi, Ukraine

UUnder stress in the development of metabolic disorders, ni-
tric oxide (NO) occupies a significant place. Dependence of the
metabolism of NO indicates its important role in the pathogen-
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esis of diseases of the gastrointestinal tract. The aim of the study
is to study immunohistochemical changes in the colon after the
large bowel resection and the effect of stress and correction of
thiatriazoline. The experiment was performed on 86 male rats.
After considering the results of our examination, a long-term
exposure to stress of the experimental animals leads to a sig-
nificant increase of the inducible expression of NO - synthase
fractions (iNOs) in the cells of the mucous membrane of the
large bowel in the zone of anastomosis. Under the conditions of
chronic immobilization stress, the use of tiotriazolini enhances
the expression of the constitutive endothelial isoform of NO -
synthase in the endothelium of blood vessels in comparison with
the animals, which were exposed to stress and underwent re-
section without drug correction. The intraperitoneal injection of
tiotriazolini better regulates stress-mediated changes in the ex-
pression of inducible and endothelial isoforms of NO - synthase
and normalizes the content of nitrogen oxide in the large bowel
of the rats during the final stages, while subserous injection is
more effective in the early stages of examination, that reflects
the compensation of the endothelial dysfunction and the reduc-
tion of the effect of nitrogen oxide.

Keywords: stress, large intestine, inducible and endothelial
fraction of NO synthase.

PE3IOME

MUMMYHOTUCTOXUMHUYECKHI AHAJIN3 WHJY-
LUBEJIBLHOM Y DHAOTEJIUAJLHOU ®PAKIIAM NO-
CHHTA3BI B 30HE TOJICTO-TOJICTOKHUIIEYHOTO
AHACTOMO3A IIPH BO3EIICTBUM XPOHUYECKO-
'O CTPECCA M IPUMEHEHHUY THOTPUA3OJIMHA

Tycux A.B., 'Bepuuropoackuii C.B., 'ToayooBckuii H.A.,
Tpuropenxo A.H., >)Ciio6onsn A.H.

'BunnuyKkutl  HAYUOHANbHLIL  MEOUYUHCKULL  YHUBepCUmem
um.H.H. TTupozosa, >ByKosuHcKuil 20¢y0apcmeeHHbitl MeOuyuH-
ckuti ynusepcumem, Yepnosywl, Yxpauna

I[Ipu cTpecce B pa3BuTHN METAOOINUECKUX HAPYLICHUI 3HAYU-
TeJIbHOE MecTo 3aHuMmaeT okcul azora (NO). 3aBHcHUMOCTbH I10-
kazareneil Mmerabonmzma NO yka3bIBaeT Ha €ro 3Ha4uMyI0 pojib B
naroreHese 3a00JI€BaHMI HKEITYOYHO-KHUILIEYHOTO TPAKTA.

Henblo UCCIICNOBaHUs ABUJIIOCH HU3Yy4YCHUEC UMMYHOI'MCTOXU-
MHUYECKUX M3MEHEHUI B TOJCTON KHILIKE IOCIIE €€ PE3eKLIUH U
BIIMSIHUSL CTPecca U KOPPEKLUK THATPUA30JIHHA.

DKCIEPUMEHT BBITIOJIHEH Ha 86 Kpbicax-camuax. B pesyib-
TaTe UCCIICOBAHNS YCTAHOBJICHO, YTO JUIUTEIBHOE CTPECCOBOE
BO3ﬂeﬁCTBM€ INPUBOAUT K 3HAYUTCIIBHOMY IIOBBILICHUIO JKC-
npeccur MHAyHuOenpHOM (paxunit NO-cHHTa3bl B KIIETKax
CIIM3UCTOM OOOJIOUKM TOJICTOW KHIIKM B 30HE aHacToMo3a. B
YCIIOBHSIX XPOHUYECKOTO MMMOOHMIM3ALMOHHOIO CTpecca MpH-
MEHEHHE THOTPHUA30JIMHA YCHJIMBACT JKCIIPECCHIO KOHCTUTY-
TUBHOM dH10TeIHAIBHOM n30(opMbl NO-CHHTA3bI B 9HIOTENHIT
KpPOBEHOCHBIX COCYIOB B CpPaBHCHHUU C JXUBOTHBIMHU, HaXOIs-
HIMMHUCA 1104 CTPECCOBLIM BOSﬂeﬁCTBHeM, KOTOPBIM BBIITOJIHE-
Ha pe3eKuus 0e3 MEINKAMEHTO3HOH KOPPEKLHUH, B YaCTHOCTH

BHYTPUOPIOIINHHOC MPUMEHCHNUE THOTPHA30JIHHA JyUIIe KOp-
PEKTHPYET CTPECC-OMOCPEIOBAHHBIC H3MEHCHHUS SKCIPECCHU
MHAYLNOCNBHBIX 1 dHA0TenHatbHOi n3odopm NO - cuHTa3bI 1
HOpMaJIN3yeT COfIepKaHue OKCH/Ia a30Ta B TOJICTOM KHIIIKE KPbIC
Ha MO3[HUX CPOKax JKCIIEPUMEHTa, B TO BpEMsI Kak cydcepos-
Hoe BBesieHne Oosiee Y(G(HEKTUBHO HA PAHHUX CPOKAX HaOIIOIe-
HUSI, OTPaXKAeT KOMIICHCAIIUIO SHIOTCIHAIbHON TUCHYHKIIUH 1
CHIDKCHHE TOKCHUECKOTo 3 dekra okcraa a3ora.
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HISTOLOGICAL CHANGES IN SPLEEN UNDER CONDITIONS OF TOXIC CARCINOGENESIS
"Lisnychuk N., ’Soroka Yu., 'Andrijchuk I.,*Nebesna Z., *Volkov K.

1. Horbachevsky Ternopil State Medical University, ' Central Scientific Research Laboratory; ? Department of Anaesthesiology
and Intensive Care Medicine; *Department of Histology and Embryology, Ukraine

According to the WHO, every year about 10 million patients
worldwide are diagnosed with cancer, the oncogenesis of the
organs of the gastrointestinal tract occupy the 3rd place in this
ranking. These diseases are one of the main causes of the death
of 8 million patients annually.

According to statistics, the number of malignant diseases in-
creases each year. The reasons for the increase in the morbidity
are quite diverse: unfavorable ecological situation, harmful hab-
its, hereditary and chronic inflammatory diseases, aging of the
population, etc. In addition, cancer is getting «younger» every
year: more often patients of 30-40 years of age can be found.
And this is the most intelligent and laboring part of the popu-
lation [1-3]. Usually, in the early stages, malignant tumors run
asymptomatically. As a rule, the patient turns to the doctor when
the disease has passed to the late stage. Therefore, before the
oncologists around the world, there is still a task - to find ways to
diagnose cancer when the disease is still in the early stage [4,5].

One of them can be the evaluation of changes in the state of
the spleen, as an important organ of immunogenesis.

However, today there is no unity of scientific judgments about
the role of the spleen in carcinogenesis. T. Toge et al. [8] established
that the T lymphocytes, which are capable to suppress the anti-tu-
mor activity of the immune system, enter the bloodstream directly
from the spleen. K. Noma et al. [7] based on results of conducted re-
searchalso make a conclusion about the immunosuppressive role of
the spleen in cancer of the stomach, which promotes the activation
of the oncology process in the stomach. L. Mellemkjaer et al. [9] in
a large-scale scientific study, the risk of development of oncopath-
ology in patients with splenectomy due to its traumatic injury (1103
persons) and splenectomy caused by other causes (5212 persons)
was assessed. The fact of the development of oncology process was
followed by data from the Danish Cancer-Register. The authors of
the study concluded that there was no increase in the number of
cancer lesions in patients with post-traumatic splenectomy. In their
opinion, an increase in the incidence of oncopathology in a group
of patients with splenectomy for non-traumatic causes may be due
to the progression of the underlying disease or the side effects of
its treatment. Literary data interprets the effect of the culture of the
spleen cells on the activity of the development of experimental on-
copathology in two ways - either the progression of tumor growth,
or inhibition. The same situation with the estimation of spatial
changes in the spleen - either reducing the size and compaction of
the organ tissue, or splenomegaly [10].

Thus, the analysis of the results of scientific research did not
make it possible to unambiguously answer the question of the
severity of the morphological changes of the spleen and its im-
pact on the development of cancer processes, which became the
goal of this scientific study.

Material and methods. The study was conducted on 168
sexually mature outbred white rats, males with body weight
175.0+4.2 g, which were kept under standard vivarium condi-
tions. All manipulations with experimental animals were carried
out in compliance with the rules of the «European Convention
for the Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes», as well as «Scientific and Practical
Recommendations for the Maintenance and Operation of Labo-
ratories» [11,12].
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Experimental animals were divided into the following groups:
the control group of animals - 84 heads; experimental group of
animals with a simulated adenocarcinoma of the large intestine -
84 heads. After every 30 days of the experiment 12 animals were
excreted from the control and experimental group.

Carcinogenesis was modeled by the input of 1,2-dimethyl-
hydrazine dihydrochloride (DMH) (Sigma-Aldrich Chemie,
Japan) pre-diluted with isotonic sodium chloride solution. Car-
cinogen was subcutaneously injected in the inter-patch area at a
dose of 7.2 mg / kg once a week for 30 weeks, clearly based on
the weight of the animal at a rate of 0.1 ml DMH solution for 10
g of body weight [13]. Control for a group of animals with DMH
input were rats, which were subcutaneously injected into a simi-
lar body site weekly in a dose of 0.1 ml per 10 g of body weight.

Experimental modeling and collection of spleen tissue and
blood for research was carried out at the same time (10.00-12.00
h) in a special accommodation at an air temperature of 18-20°C.

For histological examination, pieces of tissue of the spleen
were taken, fixed in a 10% neutral solution of formalin, dehy-
drated in spirits of increasing concentration, filled in paraffin
blocks. The slices made are 5-6 micron stained with hematox-
ylin-eosin, silver-impregnated by the Gordon-Sweets method,
and stained for studying the state of connective tissue using the
MSB (Martius-Scarlett-Blue) method. Histological preparations
were studied using the Seoscan light microscope and photo doc-
umented with a Vision CCD Camera [14].

Results and their discussion. Histological studies established
that 1 month after the beginning of the experiment in the spleen of
the experimental animals, morphological changes of the organ ap-
pear in the form of full blood vessels of the vascular channel and
red pulp: there is an enlargement of the lumens and the full blood
of the trabecular vessels and the aggregation of red blood cells in
them. In individual vessels, microtubes are detected.

The lymph nodes of the white pulp have a different area, but
there are enlarged nodules with pronounced zoning. There is low
quantity of stroma reticular fibers in the white pulp, they are
mainly eccentrically arranged around the central artery, and in
the germinal center they form a small looped net, in which there
are lymphocytes and plasma cells (Fig. 1, 2, 3).

L S

% R w,
Fig. 1. Histological changes of the spleen of animals after
1 month in the condition of chronic DMH effect. Red pulp (1),
large lymph node (2). Coloring with hematoxylin and eosin. x 80
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Fig. 2. Histological changes in the spleen of animals in 1 month
in the conditions of chronic DMH effect. The capsule (1) is cov-
ered with serous sheath (2), red pulp (3), sinusoid hemocapillar-
ies (4). Coloring with methylene blue. x 200
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Fig. 3. Microscopic organization of the spleen of animals in 1
month in the conditions of chronic DMH. Red pulp (1), sinusoi-
dal capillary (2). Coloring with methylene blue. x 400

Microscopic studies of the spleen of animals after 3 and 4
mths from the beginning of DMH input have shown that it is
hyperplastic due to changes in stroma and parenchyma. Edema
of the amorphous component of the intercellular substance and
thickening of the reticular and collagen fibers of the capsule and
trabeculae has been established, as well as significant changes
in the spleen vessels. In the wide lumen of many blood vessels,
fibrin, erythrocytic and mixed blood clots; erythrocyte, leuko-
cyte and thrombocyte aggregation occur because of violation
of hemocoagulation in the form of disseminated intravascular
coagulation (DIC syndrome). In the microcirculatory channel
there are stasis in sinusoidal hemocapillars, which reflects the
slowing of the blood flow.

Red pulp in these terms of the trial remains blood-filled due
to increased level of deposited thrombocytes and erythrocytes,
available areas of their hemolysis (Fig. 4, 5).

In the lumen of sinuses and hemocapillaries there are lym-
phocytes and macrophages with accumulation of hemosiderin
grains, which are formed because of the physiological decom-
position of erythrocytes and hemoglobin (Fig. 6).

© GMN

Fig. 4. Microscopic state of the spleen of the animal 3 months
after the chronic effect of DMH. Thickened trabeculae (1), he-
molysed red blood cells in red pulp (2). Coloring with hematoxy-
lin and eosin. x 80

Fig. 5. Histological changes in the spleen of animals 4 months
after the chronic effect of DMH. Blood-filled vessel (1), high
density of lymphocytes in nodes and in lymphoid sheaths (2).

Fig. 6. Histologic changes in the spleen of animals after 4
months after the chronic DMH effect. Extended blood-filled si-
nusoid capillary of red pulp (1), macrophages with hemosiderin
grains (2). Coloring with methylene blue. x 400
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Formation of chronic neoplastic intoxication under the condi-
tions of DMH leads to the reorganization of white pulp: it is en-
larged by the area, is clearly separated from the red pulp because
of an increase in the density of lymphocytes in the boundary
zone of the nodes. The growth of the density of small, middle
lymphocytes, plasmacytes and macrophages was observed on
the periphery of the organ and in the white pulp.

Histological studies in 5 and 6 months after the introduction
of DMH found significant destructive changes in the white and
red pulp of the spleen. In the white pulp, enlightenment of the
germinal centers is observed due to a decrease in cell density. In
marginal zones, the density of small and medium lymphocytes
and plasmocytes is significantly reduced. Violation of the clar-
ity of the zonal location of structural components in nodes is
established.

Also, significant discirculatory changes in the experimental
organ are established. There are extended and full-blooded ves-
sels with the development of a Sludge-phenomenon. Micro-
scopically in red pulp there is an excessive deposit of blood in
the form of an accumulation of red blood cells, hemorrhages

Fig. 7. Microscopic changes in the spleen of animals 6 months
after the chronic effect of DMH. Blood-filled vessels of red pulp
(1), disorganization of white pulp (2). Coloring with hematoxy-
lin and eosin. x 200

T

Fig. 8. Histological changes of the spleen of the animal 7
months after the chronic effect of DMH. Blood-filled trabecular
vessel (1), hemolysis of the erythrocytes in its lumen (2) and in
red pulp (3). x100

The capsule is thinning, trabeculae thicken, their stroma com-
ponents are fragmented, located by the laced beams pattern.
The histological studies of the spleen of animals after 7
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months after DMH lesions have established profound destruc-
tive and degenerative changes in all components of the organ.
The pronounced swelling and excrescence of the fibers of con-
nective tissue component of the organ is manifested by the
thickening of the trabeculae.

The uneven blood flow of red and white pulp is established.
Vessels in some areas of the spleen are anechoic, in others - ex-
cessively overfilled with blood, which reflects stagnant phenom-
ena. Extensive hemorrhages and thrombus vessels of the mi-
crocirculation channel are also present. Intra- and perivascular
hemolysis of erythrocytes is observed in the lumen of the vessels
and red pulp (Fig. 8).

In the red pulp, there are focal or local zones of destruction,
intravascular and perivasal hemolysis of red blood cells with ac-
cumulation of hemosiderin grains in macrophages (Fig. 9).

- > ‘)?{;‘ N ::/ 9 e
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Fig. 9. Histologic changes in the spleen of animals after 7
months in chronic DMH effects. The zone of destruction and en-
hanced hemolysis of erythrocytes in red pulp (1), hemocapillar-
ies of red pulp (2). Coloring with methylene blue. x400

In this term of the experiment, red and white pulp is character-
ized by enhanced activation of fibroblasts, which leads to thick-
ening of the stroma connective tissue and fibrosis (Fig. 10).

In the white pulp, degeneration and destruction of the lym-
phoid tissue is detected, which is characterized by a decrease
in its volume and width of the marginal zone. In the part of the
lymphoid nodes, the germinal centers disappear; in the periph-
ery there is a disorganization of periarterial lymphoid zones
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Fig. 10. Microscopic changes in the spleen of the animal 7
months after the chronic effect of DMH. Hyperplasia of the lym-
phatic follicle (1), cluster of fibroblasts (2). Coloring with hema-
toxylin and eosin. x 300
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Fig. 11. Microscopic changes in the spleen of the animal 7
months after the chronic effect of DMH. Extended, blood-filled
vessels with blood clots (1), hemorrhages along the periphery (2)
and in the lymphoid nodule (3) of the white pulp, disorganization
of the lymph node (4). Coloring with hematoxylin and eosin. x 80

Conclusion. The development of experimental carcinogen-
esis is accompanied by severe violations of the morphological
state of all structural components of the spleen, manifested by
destructively degenerative changes of stroma, red and white
pulp, and essential vascular disorders. The severity of the patho-
morphological changes in the spleen increases directly propor-
tionally to the increase in the duration of the oncogenic factor.
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SUMMARY

HISTOLOGICAL CHANGES IN SPLEEN UNDER CON-
DITIONS OF TOXIC CARCINOGENESIS

'Lisnychuk N., 2Soroka Yu., 'Andrijchuk I.,3Nebesna Z.,
3Volkov K.

'I. Horbachevsky Ternopil State Medical University, Central
Scientific Research Laboratory; ? I. Horbachevsky Ternopil State
Medical University, Department of Anaesthesiology and Inten-
sive Care Medicine; °I. Horbachevsky Ternopil State Medical
University, Department of Histology and Embryology, Ukraine

Under development of dimethylhydrazine-induced adeno-
carcinomatosis of the large intestine in white outbred male rats
morphological changes of the structural components of the spleen
were studied.

It was found, that the progression of experimental carcino-
genesis is accompanied by severe violations of the morpho-
logical state of all structural components of the spleen, mani-
fested by destructively degenerative changes of the stroma, red
and white pulp and significant vascular disorders. The sever-
ity of the pathomorphological changes in the spleen increases
directly proportionally to the increase of the duration of the
oncogenic factor impact.

Keywords: toxic carcinogenesis, spleen, microscopic changes.
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IT'NCTOJOI'MYECKHUE U3MEHEHUSA CEJIEBEHKH B
YCIOBUAX TOKCHYECKOI'O KAHIHEPOI'EHE3A

1Tncanuyk H.E., 2Copoxka 10.B., 'Anuapuituyk U.51.,
‘He6ecnas 3.M., *Boukos K.C.

Teprononvckuii 20cyoapcmeeHHblll MEOUYUHCKULL YHUBEPCUMEm
um. U. Topbauesckozo, ' Llenmpanvhas nayuno-ucciedosamens-
cras nabopamopus, *kageopa anecmezuonocuu u UHMeHCUgHoU
mepanuu, *kagpedpa eucmonouu u Im6puorocuy, Yepauna

B nunamuke pasBUTHA JUMETUITUAPAZUH-UHAYHUPOBAHHO-
ro aAeHOKapuuHoMaTo3a TOJICTON KHUIIKU y OerbIX ayT6pe;:LH1>1x
KpBbIC-CaMI[OB U3Y4CHBI MOp(I)OJ'IOl“I/l‘IeCKI/IC U3MCEHCHUS CTPYK-
TYPHBIX KOMIIOHCHTOB CCJIC3CHKH.

yCTaHOBIICHO, 4yTo 3KCHCpPIMCHTaJILHI>Iﬁ KaHLICPOIreHe3 Cco-
MPOBOXAACTCS PAa3BUTUEM BbIPAXKCHHBIX W3MEHEHHH CTPYKTYp-
HBIX KOMITOHECHTOB HCCJIEAYEMOTO OpraHa, 4To nposBJIACTCA AC-
CTPYKTUBHO-ACTCHPATUBHBIMU U3MEHCHUSMU CTPOMBI, KpaCHOﬁ
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EPIDEMIOLOGY OF CARBAPENEM-RESISTANT KLEBSIELLA PNEUMONIAE IN
INTENSIVE CARE UNITS OF MULTIPROFILE HOSPITALS IN TBILISI, GEORGIA

2Tsereteli M., *Sidamonidze K., *Tsereteli D., 2Malania L., 'Vashakidze E.

Thilisi State Medical University, Department of Infectious Diseases;
’National Center for Disease Control and Public Health, Thilisi, Georgia

Carbapenems are broad-spectrum antibiotics reserved for re-
sistant infections. When carbapenem resistance is due to pres-
ence of carbapenemases, in addition with other signs of resis-
tance to aminoglycosides and fluoroquinolones often leads to
carbapenemase-producing  Enterobacteriaceae  extensively
drug-resistant or pandrug-resistant [12,13].

Klebsiella pneumoniae is one of the most frequent cause of
health care associated infections [7,16,19], especially urinary
tract infections, respiratory tract infections, and bloodstream
infections [4,21]. Increasing prevalence of extended spectrum
B-lactamases (ESBLs) among K. pneumoniae in the 1980s and
1990s contributed to the increased consumption of carbapen-
ems. In the next years, frequent use of carbapenem has acceler-
ated the growth of carbapenem-resistant K. pneumoniae strains
which caused outbreaks in worldwide [3,6,8,17,20,22,23,25].
Dissemination of carbapenem-resistant K. pneumoniae infec-
tions significantly trend toward patient morbidity, length of stay
and mortality [9,14,24]. According to study by Xu et al., mortal-
ity rate among patients infected with carbapenem resistance K.
pneumoniae was 33.24% in North America, 46.71% in South
America, 50.06% in Europe, and 44.82% in Asia [26].

Few antibiotics are left to be active against carbapenem-
resistant K. pneumoniae infections, so combinations involving
colistin have become an important alternative for patients with
these infections. Clinical data on the most appropriate antibiotic
combination are scarce and infrequent, and most of the evidence
comes from the observational studies [10]. Resistance to car-
bapenems involves multiple mechanisms. Carbapenem-resis-
tance in K. pneumoniae predominantly determined by carbapen-
emase class A (KPC), class B (IMP, VIM, NDM), and class D
(OXA-48) [18]. Prevalence of various types of carbapenemase
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enzymes differ in the various countries [8]. These enzymes are
transported either on chromosome or obtained via plasmids [21].

Aim - to study prevalence and risk-factors of CR K. pneu-
moniae in Georgia.

Material and methods. To identify risk factors for hospital-
acquired carbapenem-resistant (CR) K. pneumoniae, from Janu-
ary 1, 2017 through February 28, 2018, an observational case-
control study was performed in the ICUs of two tertiary-care
hospitals in Tbilisi (High Medical Technology Centre and Ghu-
dushauri National Medical Centre). Data was collected from
medical records and microbiology laboratory databases. Data
included patient’s age and sex, underlying disease, co-morbid-
ities, admission date, dates of prior hospitalization, surgery, in-
vasive procedure, antibiotics exposure, and site of infection, the
date of infection, and specimen date of K. pneumoniae causing
infection.

The association of independent variables was expressed as
odds ratios (OR) with 95% confidence intervals (CI). Statistical
analyses were performed using a SPSS 21.0 software package.

All isolated K. pneumoniae cultures were tested on antibiotic
susceptibility tests (AST). AST was performed by disk diffusion
methods and E-test for MIC detection. Results interpretation
is in accordance with European Committee on Antimicrobial
Susceptibility Testing (EUCAST) standards [15]. The diffu-
sion method on Mueller-Hinton agar used to test susceptibility
to ampicillin, amoxicillin-clavulanate, cefepime, cefotaxime,
cefoxitin, ceftazidime, ceftriaxone, meropenem, imipenem, er-
tapenem, doripenem, aztreonam, ciprofloxacin, levofloxacin,
moxifloxacin, amikacin, gentamicin and tobramycin. Carbape-
nem MICs for meropenem, ertapenem, (Liofilchem, Italy), imi-
penem, doripenem, tigecycline and colistin (bioMérieux; Marcy



GEORGIAN MEDICAL NEWS
No 7-8 (280-281) 2018

Table 1. Age of patients with hospital-acquired K. pneumoniae infection

Age Case (CR K. pneumoniae) Control (CS K. pneumoniae)
Mean 523 54.46
Std. Deviation 19.153 18.591
Median 60 55
Min 17 24
Max 78 92

CR - carbapenem-resistant, CS carbapenem-susceptible

Table 2. Hospital-acquired carbapenem-resistant and carbapenem-susceptible K. pneumoniae infection

Hospital-acquired infection Case, N (%) Control, N (%)
Catheter associated bloodstream infection 3 (15.0%) 3 (11.5%)
Catheter associated urinary tract infection 0 8 (30.8%)

Ventilator associated pneumonia 15 (75.0%) 11 (42.3%)
Surgical site infection 2 (10.0%) 4 (30.4%)
Total 20 26

CR Kp - carbapenem-resistant K. pneumoniae, CS Kp carbapenem-susceptible K. pneumoniae

Table 3. Characteristics of the patients with carbapenem-resistant and carbapenem-susceptible K. pneumoniae infection

o CR Kp, CS Kp, o

Characteristic N (%) N (%) OR (95% CI) P
Male 18 (90%) 16 (61.5%) 5.625 (1.068-29.609) 0.043
Antibiotic use 19 (95.0%) 17(65.4%) 10.059 (1.152-87.849) 0.028
Carbapenems 11 (55.0%) 6 (23.1%) 4.074 (1.146-14.482) 0.035
3 generation cephalosporin 13 (65.0%) 8 (30.8%) 4.179 (1.209-14.441) 0.036

Invasive procedure

Mechanical ventilation 19 (95.0%) 10 (38.5%) 30.4 (3.504-263.752) 0.0003
Nasogastric tube 18 (90.0%) 9 (34.6%) 17.0 (3.202-90.257) 0.0002
Central venous catheter 19 (95.0%) 17 (65.4%) 10.06 (1.152-87.849) 0.028

Urinary catheter 17 (85.0%) 22 (84.6%) 1.03 (0.203-5.234) 1
Surgery 15 (75.0%) 14 (53.8%) 2.57 (0.720-9.178) 0.218
Dialysis 3 (15.0%) 2 (7.7%) 2.12 (0.319-14.074) 0.639

I’Etoile, France) were determined with the Etest.

For the first time CR K. pneumoniae isolates were screened
for the presence of KPC (class A), VIM, IMP, NDM (class B)
and OXA (class D) carbapenemase in a multiplexed polymerase
chain reaction (PCR).

Definitions

Case — patients (>16 years old) with hospital-acquired CR K.
pneumoniae infection is defined as identification that occurs 48
hours or more after hospital admission;

Control — patients (>16 years old) with hospital-acquired car-
bapenem-susceptible (CS) K. pneumoniae infection is defined
as identification that occurs 48 hours or more after hospital ad-
mission.

Results and their discussion. Totally, 46 cultures of K. pneu-
moniae were isolated. Among them 20 (43.5%) were resistant to
carbapenems, 26 (56.5%) were sensitive. In patients with CR K.
pneumoniae infection mean and median ages were 52.3+19.153
and 60, in patients with CS K. pneumoniae infection - accord-
ingly, 54.46+18.591 and 55 (Table 1). Majority of patients as
with CR K. pneumoniae, so with CS K. pneumoniae were male
(90% and 61.5%).

Most frequently CR K. pneumoniae cultures were isolated in
patients with ventilator associated pneumonia (75%). There was
no CR K. pneumoniae culture isolated in cases of catheter as-
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sociated urinary tract infections (Table 2).

Antibiotics were used in 95% vs. 65.4% in the case and in
of control groups (OR 10.059, 95% CI 1.152-87.849, p=0.028);
carbapenem — 55% vs. 23.1% (OR 4.074, 95% CI 1.146-14.482,
p=0.028), 3" generation cephalosporin 65% vs. 30.8% (OR
4.179, 95% CI 1.209-14.441, p=0.036).

Main risk factors of carbapenem-resistance from invasive
procedures were: mechanical ventilation 95% vs. 38.5% in
the case and control groups (OR 30.4, 95% CI 3.504-263.752,
p=0.0003), nasogastric tube — 90% vs. 34.6% (OR 17.0, 95%
CI 3.202-90.257, p=0.0002) and central venous catheter - 95%
vs. 65.4% (OR 10.06, 95% CI 1.152-87.849, p=0.028). Urinary
catheter was used in 85% vs. 84.6% in the case and control
groups (OR 1.03, 95% CI 1.03-5.234, p=1). Association be-
tween urinary catheter and nosocomial CR K. pneumoniae was
not determined, that fact can explain no cases of catheter associ-
ated urinary tract infection.

Our study like previous studies [1, 5, 27] showed, that main
risk factors of nosocomial CR K. pneumoniae from invasive
procedures were mechanical ventilation nasogastric, nasogas-
tric tube and central venous catheter. With the mentioned risk-
factors can be explained frequent cause of ventilator associated
pneumonia and catheter associated bloodstream infections by
CR K. pneumoniae.
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In our study, risk factor for CR K. pneumoniae was previ-
ous use of antibiotics, especially carbapenem and 3™ generation
cephalosporin.

According to our study data predominant is OXA-producing
K. pneumoniae (65%), though KPC-producing K. pneumoniae
is also frequent (25%), NDM-producing K. pneumoniae is rela-
tively rare (5%). KPC- and OXA-48-producing K. pneumoniae
are widespread in Europe. In 2015 seven European countries re-
ported of regional or inter-regional spread NDM-producing En-
terobacteriaceae [2]. In Georgia’s neighbor Turkey carbapene-
mase-producing K. pneumoniae are endemic and predominantly
produce OXA-48 [11].

Conclusion. Understanding the molecular evolution of CR K.
pneumoniae will lead to improved surveillance and control of
the spread of carbapenems resistance. To prevent dissemination
of CR K. pneumoniae national plan for the preparedness to CR
K. pneumoniae should be developed and implemented, infec-
tion prevention and control should be toughened in medical fa-
cilities, and active screening for early detection of patients with
CRE should be done.

Acknowledgment. The research study described in this ar-
ticle was conducted in the frame of the International Science and
Technology Center (ISTC) project #G-2229.
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SUMMARY

EPIDEMIOLOGY OF CARBAPENEM-RESISTANT
KLEBSIELLA PNEUMONIAE IN INTENSIVE CARE
UNITS OF MULTIPROFILE HOSPITALS IN TBILISI,
GEORGIA

12Tsereteli M., 2Sidamonidze., *Tsereteli D., 2Malania L.,
'Vashakidze E.

Thilisi State Medical University, Department of Infectious Dis-
eases, *National Center for Disease Control and Public Health,
Thilisi, Georgia

Klebsiella pneumoniae is one of the most frequent cause of
health care associated infections. Dissemination of carbapenem-
resistant (CR) K. pneumoniae infections significantly trend to-
ward patient morbidity, length of stay and mortality.

The aim of this research was to study prevalence and risk-
factors of CR K. pneumoniae in Georgia.

To identify risk factors for hospital-acquired carbapenem-
resistant (CR) K. pneumoniae, from January 1, 2017 through
February 28, 2018, an observational case-control study was per-
formed in the ICUs of two tertiary-care hospitals in Tbilisi (High
Medical Technology Centre and Ghudushauri National Medical
Centre). All isolated K. pneumoniae cultures were tested on an-
tibiotic susceptibility tests (AST). AST was performed by disk
diffusion methods and E-test for MIC detection. For the first
time CR K. pneumoniae isolates were screened for the presence
of KPC, VIM, IMP, NDM and OXA carbapenemase in a PCR.

Totally, 46 cultures of K. pneumoniae were isolated. Among
them 20 (43.5%) were resistant to carbapenems. Most frequent-
ly CR K. pneumoniae cultures were isolated in patients with
ventilator associated pneumonia (75%). Main risk factors of car-
bapenem-resistant from invasive procedures were: mechanical
ventilation (OR 30.4, 95% CI 3.504-263.752, p=0.0003), naso-
gastric tube (OR 17.0, 95% CI 3.202-90.257, p=0.0002), central
venous catheter (OR 10.06, 95% CI 1.152-87.849, p=0.028) and
previous use of antibiotics (OR 10.059, 95% CI 1.152-87.849,
p=0.028), especially carbapenem and 3rd generation cephalo-
sporin. Predominant is OXA-producing K. pneumoniae, NDM-
producing K. pneumoniae is relatively rare. To control dissemi-
nation of CR K. pneumoniae infection prevention and control
should be toughened in medical facilities, and screening for ear-
ly detection of patients with CR K. pneumoniae should be done.

Keywords: Klebsiella pneumonia, Resistance, Carbapenems,
Multiplex Polymerase Chain Reaction.
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SIUIAEMHUOJIOI'Us KAPBAIIEHEM-PE3UCTEHT-
HbIX KLEBSIELLA PNEUMONIAE B OTAEJEHUAX
PEAHUMAIIMU MYJbTUITPOPUJIBHBIX BOJIbHUAII,
TBUJIUCH, I'PY3US

L2Jeperesin M./, *Cunamonngze K.M., *leperesm JI.I.,
*Mananusn JI.O., 'Bamakunaze J.T.

"Tounucckuil 20cyoapcmeentviti. MEOUYUHCKUL YHUeepcumen,
denapmamenm ungexyuonnvlx 3abonesanutl;, *Hayuonanonwiii
yeHmp no KOHMpOoo 3a601e6aHull U 0OUWeCMEeHHO20 30Paso-
oxpanenus, Tounucu, I pysus

K. pneumoniae siBnsieTcst OMHON U3 HAUOOJIEE YACTHIX IPUIHH
WHQPEKIHH, CBI3aHHBIX C OKa3aHWEM MEIMLUHCKOW MOMOIIH.
© GMN

Pacnipocrpanenne nHdeKnii, BbI3BaHHBIX YCTOWYUBBIM K Kap-
GanenemaM K. pneumoniae, OKa3bIBaeT 3HAYNTEILHOE BIIMSIHHIE
Ha 3a00J1€BaeMOCTh MAMEHTOB, TPOJOIDKUTEIFHOCTD IPeObIBa-
HHS B CTAlHOHAPE U CMEPTHOCTD.

Llesbio uecnenoBaHus SBUIOCH U3YYCHHUE PACIIPOCTPAHECHUS
1 (haKTOpOB pHCKa KapOareHeM-Pe3UCTeHTHBIX K. pneumoniae
B I'py3uu.

Jlnst BeIIBIICHUS] PUCK-(AKTOPOB KapOarneHeM-pe3nCTeHTHBIX
(KP) K. pneumoniae ¢ 1 suapst 2017 roga no 28 despaist 2018
roga B OTHEICHHSAX PEaHHMAUUH JBYX MYJIBTHHPO(MIBHBIX
6ombHUI . TOMmHCH - LIeHTp BBICOKMX MEOMIIMHCKHX TEXHO-
soruil 1 HauuvoHanbHeli MeIUIUHCKUN LeHTp uM. ['ynymay-
PH, IPOBEIICHO UCCIICOBAaHUE METOJOM ClIydaid-KOHTpoJb. Bee
U30JMpOBaHHbIe WTaMMbl K. pneumoniae NpOTECTUPOBAHbI
Ha YyBCTBHTEIBHOCTh K AHTHOMOTHMKAM JUCKO-TU(DY3HOH-
HbIM MeTonioM U E-Tectom. Brepsrie B ['py3un uzonsarer KP K.
pneumoniae TIOABEPTraNCh CKPUHHUHIY Ha MPUCYTCBHE KapOa-
nienemas: KPC, VIM, IMP, NDM u OXA.

Beimeneno 46 wszomsaroB K. pneumoniae. Cpenn Hux 20
(43.5%) Obimm pe3ucTeHTHHI K KapOameHemaM. Yame Bcero
wtamMmbl KP K. pneumoniae Bbliensnuch y malueHTOB C BEH-
THJISITOP-acCOLMMUPOBAaHHON THeBMoHHEH (75%). OCHOBHBI-
mu pakropamu pucka KP K. pneumoniae Ob1am: MCKycCTBEH-
Hast BeHtwasius jerkux (OR 30.4, 95% CI 3.504-263.752,
p=0.0003), nazoractpanbubiii 3081 (OR 17.0, 95% CI 3.202-
90.257, p=0.0002), nenrtpanpHblid BeHO3HbIH Karerep (OR
10.06, 95% CI 1.152-87.849, p=0.028) u mpumeHeHue aHTHONO-
tukoB (OR 10.059, 95% CI 1.152-87.849, p=0.028), ocoberno
kapbareneM u necdanocnopuna I moxonenms. Cpexu u30ms-
toB KP K. pneumoniae npeodnanaror OXA-ponynupyonmii;
NDM-nponyuupyrouuii - BCTpe4aeTcsi OTHOCUTEIBHO PEIKO.

Jlst mpenotBpatenust pactipocrpanenust KP K. pneumoniae
HEOOXOMMO YCHINTh MH(PEKINOHHBI KOHTPOIb B MEAUIINH-
CKUX YUPEXKACHHUAX U MPOBOJUTH CKPUHHHT C LEIBIO PAHHETO
BoLsiBiIeHus nauuenTos ¢ KP K. pneumoniae.

@9boydy

3oMd539693-019bobiR gbBgeno Klebsiella pneumoniae-1s g3o-
©gdomeEmaos I Go3Omgoa o Losgodymamgdol
Ggobodszoge  aobymyomgdgddo, mdomolo, Lsgs@m-

RHEE

18, §9tgmgmo,?]. Lowsdmbody,*©. Fgmgmgano,
2o, Jogmaboo, 'g. godsgody

'mdoaobols Lobgandfogm LodgooEobm 9bogg@lodgdo,
06g39J309M0 by gdgdol ©g3s@Eodgb@o; *osgowyg-
doms  3mb@®mamols s Lobmysmgd@ogo  xobd@m-
geomdol gHmgbymo 39630, mdogolo, bsJsGnggem

K. pneumoniae 1599003060 3mdbaby@gosbmsb sbm-
(300gd gm0 0bxgdEogdols gOm-ghmo gggasby bdodo
309m3{39300. 3oM6539693-09bolRgbB a0 (CR) K. pneu-
moniae- 30y odm§ 3990 06539J(30900L gogB g gds
360dgbgamgob aogmgbsls obpgbls 35309bGms sgowm-
b5bg, bHoEombomdo aygmgbgdoby ws Loggoommdsby.

3820930L 30bobl Fomdmowygbos Lods®mggam@o CR
K. pneumoniae-ls qo3039e09d0Ls ©s Golg-goJBmmgdols
‘gL Fogas.

CR K. pneumoniae-ls  &olg-g85J@m@gdol  aodmbsg-
m9650,2017 Farols 1 0obg@osb 2018 Fenols 28 mgdgmg-
ol Bomgmom, mdogrobols m@o Iy @o3dmgoa o
380060300 (Js@agro Ladgoozobm Ggdbmamaogdols (396-
B®0 s Ogydsgdols bsb. gomgbymo LsdgwoEobm

167



(396G®0)  Ggobodsizogm  asbymyzomgdgddo  hoGomws
3geggs  99dmbggze-gmbd@maols dgmmpom.  Igb§og-

googos K. pneumoniae-l  ps3mymyzomo 3@ g@gool
3b6B0d0m@0ggd0bodo  dy@mdbmdgarmds  ©obgoggbools
dgompolis s E-dgl@ol Lodgeagdom. Jo@mggmmsm  bods-
Onggemdo  odmggeggeos CR K. pneumoniae-ls  yyen-
BIMHgd0 3m@0dgMsbymo xodggdo Ggsodioom KPC, VIM,
IMP, NDM s OXA 35M353969d>bgdols dgd3g9e0mdsby.
obmaodgdyemo oy K. pneumoniae-ls 46 d@sdo, Jsm
Yo@ol 20 (43.5%) ogm  3oMd39693-m9boliBgb@gao.
g43gobg bdodow CR K. pneumoniae-1s 3@¢odgdo gsdmo-
gogmes 39b@oms@m@gu-sbmEo®gdgao 36g93dmboom
0503509090 353096Hgdobopsb.  CR K. pneumoniae-1s
doM0ms©  Aolg-RoJBmmgdl  [oddmowagbyb  gow®-

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

39%0L bganmgbygdo ggb@oasizos (OR 30.4, 95% CI 3.504-
263.752, p=0.0003), 6obmasb@@smyg@o bmboo (OR 17.0,
95% C13.202-90.257, p=0.0002), 3963 G o gco ggby®o go-
09Hg®o (OR 10.06, 95% CI 1.152-87.849, p=0.028) > o6-
H0d0mE03900L dowgds (OR 10.059, 95% CI 1.152-87.849,
p=0.028), 3obloggm@gdom 3oMdaldgbgdol s dgbody
»omdols 39g8s@mbdm@obol. CR K. pneumoniae-1s 0%bem-
mo@gol Jmdol gggamsby goghgargdgmos OXA-do-
3OMEY300gdge0, TgoMgdom 0dgosmos NDM-3s3@m-
©YGOOIOI0.

CR K. pneumoniae-l 530390900l jmbd@dmerobmgols
>93Eomgdgmos  Lodgozobm s glgdgargdgddo  ob-
99J309%0L 3mbBA@MEol godmog@mgds s 35:3096@9o0L
L3®0bobao CR K. pneumoniae-1s sp@ e g53mbsgangbs.

INTERACTIONS OF RANKL, OSTEOPROTEGERIN AND ADIPOKINES IN REGULATION
OF BONE REMODELING IN EXPERIMENTAL CHRONIC KIDNEY FUNCTION DISORDER

!Goncharova A., *Pavlov S., 2’Kumetchko M., *Berezniakova M., *Yeriomenko R.

!Kharkov National Medical University, *Kharkov Medical Academy of Postgraduate Education;
3National University of Pharmacy, Ukraine

Bone and kidneys have close physiological relations. So, if
initial pathological changes are in one of them, other is being
involved in the pathogenesis. Kidney impairment causes bone
remodeling disorders and osteoporosis development.

RANK-RANKL-osteoprotegerin (OPG) axis is considered
as a key direction in the cytokine network of regulatory signal-
ing pathways of bone remodeling. Receptor activator of nuclear
factor-kB ligand (RANKL) enhances osteoclast resorptive ac-
tivity in bone. It is expressed in osteoblasts, stromal cells, T-
lymphocytes and other cells. OPG is RANKL receptor trap and
its function in bone remodeling is to inhibit RANKL activity by
blocking its binding with RANK thus preventing osteoclast dif-
ferentiation [26]. RANKL increase usually occurs in bone loss
[33].

RANKL and OPG are the regulators not only of bone turn-
over, but also of bone-renal and bone-immune cross talks [31,
32], vascular calcification and even development of metastases
in cancer [14, 15, 24, 34]. There is growing evidence that these
molecular markers are suggested to be the triggers in cytokine
networks, which perform interrelations between bone, kidneys
and vasculature [23, 37]. It is possible that in certain circum-
stances they are able to switch the systems mentioned above into
the mode which can result in the development of pathology.

Increased RANKL level in blood and its expression in cells
have been revealed in kidney disorders [36]. These three sys-
tems — bone, kidney and vasculature — interact with each other
via the regulatory triade RANK-RANKL-OPG axis and the
character of RANKL participation is inflammatory. RANKL is
the TNF family member and its activity has the same direction
as TNFa, IL-1a and other proinflammatory cytokines [4, 7]. The
role of inflammation in the bone-vascular axis was shown in
chronic kidney disease (CKD) [30]. It is one of the risk factors
of bone disorders and osteoporosis development and is closely
connected with acute kidney injury and renal insufficiency in its
pathogenesis. These are two interconnected syndromes, which
mechanisms of transition are under consideration [9, 11, 22].
Experimental acute kidney injury initiates CKD in rats [1].
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Studying of the role of RANKL and OPG and their relation-
ship in regulation of different parameters of homeostasis is of
great importance for understanding of their biological role and
for new possibilities of correction of many pathological states,
especially such as CKD and acute kidney injury.

Besides this, RANKL is a link of a signaling pathway, which
is connected with adipokines. Adipokines are also involved in
the bone remodeling regulation. Now their role is studied in con-
nection with metabolic syndrome, obesity and diabetes mellitus,
which also are etiologic factors of osteoporosis development.
Adiponectin is the adipokine, which provides insulin sensitiv-
ity. The data on the nature of its influence on bone remodeling
are controversial, insulin and insulin growth-factor receptors are
implicated in the activation of Akt and extracellular-signal-regu-
lated kinases which may be the mechanism of RANKL function
[35]. Visfatin has insulin-mimetic properties, correlating with
markers of systemic inflammation and is connected with vascu-
lar damage [25].

The major goal of this study was to investigate the role of
RANKL, OPG and adipokines adiponectin and visfatin and their
relationships in experimental chronic kidney function disorder.

Material and methods. Two groups of 9-month-old fe-
male rats (control (20 animals) and experimental (20 animals))
weighing 210 + 30 g were used in this study. The maintenance,
use, and treatment of all animals in this study were in accor-
dance with the principles of the European Convention on the
Protection of Vertebrate Animals (Strasbourg, 1986). The ani-
mals were given standard laboratory feed and water and kept in
a room with the temperature of 22 + 4 °C and the light on from
7:00 to 19:00.

It was created an acute kidney injury with a single intramus-
cular 50% glycerol injection in dose of 1.0 ml/100 g weight of
the animal as described [1]. In this experimental model chronic
impairment of renal excretory function develops in 8 weeks after
glycerol injection.

The control group consisted of intact animals. Blood samples
were collected through heart puncture of the narcotized with
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chloroform rats before being sacrificed with excess amounts of
anesthetic after 12 weeks on glycerol injection.

Chronic kidney function disorder was verified morphologi-
cally by hematoxylin—eosin and Van Hizon staining. The impair-
ment of bone remodeling was controlled by direct measurements
of the bone density which was calculated as a ratio between the
bone mass (g) and the bone volume (cm?). The bone volume was
measured by the liquid replaced [2].

Serum RANKL was measured using an ampli-sRANKL ELI-
SA (Biomedica (Austria)). Serum osteoprotegerin was measured
using an osteoprotegerin ELISA (eBioscience (Austria)). Serum
adiponectin was measured using an adiponectin ELISA (Bio-
Vendor (Brno, Czech Republic)), and serum visfatin was mea-
sured using a visfatin ELISA (RayBio set (the USA)).

All the experimental data are presented as the mean+SEM.
The statistical analyses were performed by Statistica 6.0 pro-
grams. The significance was considered at p<0.05.

Results and their discussion. Though CKD is a result of
many underlying risk factors its common features include renal
interstitial fibrosis, tubular epithelial cell loss through apopto-
sis, glomerular damage, and renal inflammation [21]. The basis
of acute kidney injury are dystrophic and necrotic processes in
the proximal and distal tubules epithelium, and the transition to
the stage of chronic kidney disease is characterized by the for-
mation of interstitial nephritis and nephrosclerosis [1]. CKD is
characterized by reduction in glomerular filtration rate (GFR),
albuminuria, and structural or functional abnormalities of the
kidney [17]. In glycerol injection kidney injury model such
structural and functional abnormalities of the kidney (reduction
in GFR, blood and urine creatinin increase) were described [1].
Administration of glycerol results at first in dystrophic changes
in tubules and glomerular hypertrophy and reduction of the glo-
merular sizes, tubulointerstitial fibrosis and glomerulosclerosis
at a stage of chronic kidney disease which develops in 8 weeks
after glycerol injection as it was said before.

Lesion of bone remodeling was demonstrated in rats with
chronic kidney disorder. We observed decreasing of hip bone
density (1,43+0,07 g/ cm?® in rats at 12 weeks after 50 % glycerol
injection, comparing with rats of control group with 1,62+0.04
g/ cm?® (p<0,05)).

Kidney impairment results in changes of cytokines profile in
experimental animals which are expressed both in cytokines lev-
els increase and the changes of the correlations between them
and the directions of their effects.

Chronic kidney function disorder in rats increased RANKL,
OPG and adipokines levels comparing with control group:
RANKL level was increased on 38,1 %, OPG — 31 %, adiponec-
tin — on 15 % and visfatin in 1.98 times (Table).

Studying of dependence of these cytokines revealed existence
of the weak positive correlation of RANKL with adiponectin
levels (1=0.30), weak positive correlation of RANKL with vis-

fatin levels (r=0.36) in the intact animals of the control group.
This fact demonstrates that the effects of these cytokines are uni-
directional. It was no correlation of OPG with RANKL and both
adipokines in the intact animals.

Medium strength correlation of RANKL level with adiponec-
tin one and change of its direction (r=-0.63), slight increase of
correlation strength (r=0.48) in RANKL with visfatin level was
found in rats with chronic kidney function disorder. Also, it was
revealed appearance of medium strength positive correlation of
RANKL with OPG level (r=0.59) and medium strength negative
correlation (r=-0.79) of adiponectin with visfatin level in rats
with chronic kidney function disorder model.

These changes can reflect engagement of certain links of ad-
aptation mechanisms in the functional system of maintaining
balance of bone remodeling.

Mechanism balancing bone formation and resorption has
both sides regulating levers. RANKL is a stimulator of the latter
one and the opposite side is presented not by a certain cytokine
but the totality of them. Their net effect on the bone formation
should be expressed in changes of osteoblast activity. RANKL
regulates the process that underlies the control loop and can be
enhanced or reduced by the work of other regulatory links prob-
ably connected by feedback mechanisms with each other. They
are OPG and adipokines. OPG represents an independent direc-
tion unlike the system of adipokines.

Under physiological conditions OPG contribute compensa-
tory effects into bone turnover, opposite to RANKL effects. It
also affects the normal state of the vascular wall by inhibiting
vascular calcification and modulating inflammation. In situation
of pathology especially CKD it takes part in functional adap-
tations leading to the progression of disease. Circulating OPG
in humans is associated with the presence of CKD. It was in-
creased in such patients and has the potential of inducing kidney
damage. Here the inflammation may be the underlying mecha-
nism in OPG increase in CKD as OPG production is under the
regulation by proinflammatory cytokines [6, 18].

These facts are consistent with our results showing increase of
OPG in CKD rats. It may be interpreted as compensatory OPG
effect to damaging of vessels by inflammation if latter is primary
process in the sequence of regulatory events (this issue is not yet
clear) and to vascular calcification.

Also, in chronic kidney disorder increase of OPG level may
be interpreted as compensatory effect of RANKL increase be-
cause OPG is a decoy receptor for RANKL and prevents bone
resorption strengthening. In control group resorption processes
are balanced with bone formation, so this mechanism of homeo-
stasis restoring is not necessary.

Thus, the modeling of chronic kidney disorder causes inflam-
matory processes in the kidneys, which in turn can activate in-
tracellular integrating mechanisms which are the triggers of the
majority of the signaling pathways regulating many metabolic

Table. Levels of cytokines in RANKL-RANK-osteoprotegerin signaling pathway and adipokines
in rats with the chronic kidney function disorder model

. Group
Cytokines — - -
Control Chronic kidney function disorder
RANKL, pmol/L 0.131+0.033 0.184+0.071*
Osteoprotegerin, pg/mL 21.588+0.763 28.338+1.223%*
Adiponectin, mkg/mL 0.663+0.008 0.767+0.013*
Visfatin, ng/mL 141.606+8.69 279.935+10.153*

* - statistically different (p <0,05) compared to control group
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processes. In particular, we can talk about the NF-kB signaling
pathway activated by RANKL, which is involved in the pro-
cesses of inflammation and bone resorption. Fact of revealed
appearance of positive correlation of RANKL with OPG level
can reflect turning on of certain may be additional or indirect
regulating pathways where these cytokines are in the central
controlling positions.

Complex interrelations of bone and vascular system don’t al-
low to define what is the cause and what is the consequence:
whether RANKL and OPG are independent of vascular calci-
fication processes or they are the reason of these processes and
what is the role of inflammation. RANKL can directly stimulate
vascular calcification and OPG inhibits it [20]. RANK- RANKL
— OPG axis can regulate bone turnover, inflammatory processes
and vascular calcification in CKD by activation of simultaneous
work of certain signaling pathways and this mechanism is stay-
ing unclear yet.

The nature of the established relationship between the
RANKL and adipokines in chronic kidney disorder model de-
pends, probably, on various reasons. In this case, inflammatory
reactions initiated by renal insufficiency became the cause of the
activation of bone resorptive processes. The signaling NF-kB
pathway is the integrating mechanism connecting inflammatory
and bone resorptive processes. Inflammatory reactions possibly
deepen the background physiological signaling activity of the
NF-kB. Thus, inflammatory osteolysis is induced [3]. In their
turn, osteoblasts increase the RANKL production under the pos-
itive feedback principle. That is proved by the results obtained.
Apparently, the increased level of visfatin is connected with
inflammatory reactions. As described above, the inflammatory
agents increase the visfatin production by the macrophages [8].

Direct physiological correlation between adiponectin and
RANKL levels discovered in the intact rats changes its direction
under the conditions of inflammation.

There are the cross-links between adiponectin and RANKL /
RANK signaling pathways in the osteoclasts. It is well known
that adiponectin inhibits RANKL-induced osteoclastogenesis
and suppresses enhanced by RANKL expression of osteoclast
regulators including NFAT2, TRAF6, cathepsin K and tartrate
resistant acid phosphatase, and increases osteoclasts differentia-
tion and activity. Adiponectin inhibitory effect on osteoclasts is
induced by APPLI- mediated suppression of RANKL-depen-
dent Akt 1 activity. APPL1 is the key adapter protein that in-
teracts with adiponectin receptors and mediates in adiponectin
signaling and coordination of various signaling pathways. Akt
1 is a protein kinase. Its increased activity supports osteoclast
survival and differentiation. A decrease in Akt 1 activity is the
main cause of adiponectin mediated inhibition of osteoclast for-
mation [28].

According to [19], adiponectin may normally provide a regen-
erating effect on the bone. It has a positive modulatory effect on
osteoblasts, inhibits differentiation of macrophage precursors of
osteoclasts and suppresses the resorptive activity of osteoclasts.

Thus, adiponectin normally has the multidirectional effects on
the bone metabolism. At the same time the realization of these
effects takes place at the different levels: from the cellular to
the system-level. Adiponectin is able to regulate the same func-
tion in two opposite ways depending on the site of its action. It
has partially opposite to leptin effect on the sympathetic nervous
system, that is adiponectin antagonizes leptin regulation of the
sympathetic tone. Adiponectin decreases the sympathetic tone,
thereby increasing bone mass and decreasing the energy expen-
diture. It takes part in signaling in neurons of the locus coeruleus
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through FoxOl. Locally adiponectin signals to the osteoblasts,
thereby preventing their proliferation and promotes their apop-
tosis, thus reducing bone mass and circulating osteocalcin level.
Adiponectin performs this function regardless of known recep-
tors and signaling pathways due to decreasing of FoxO1 activity
in the PI3 kinase - FoxO1 way [13].

Most likely, RANKL may realize its effect partially regard-
less of adiponectin and to some extent they act cooperatively, as
RANKL is produced by osteoblasts, and adiponectin may down-
regulate RANKL because its place is above the RANKL in the
signaling cascade.

In the intact animals the relationship between adiponectin and
RANKL were unidirectional, that is adiponectin probably stimu-
lated the expression of RANKL in osteoblasts, but the process was
balanced with the stimulation of osteoblast proliferation and dif-
ferentiation. In the chronic kidney function disorder model opposite
effects of these cytokines may indicate the predominance of another
adiponectin effect on osteoblasts, when it decreases FoxO1 activity
in PI3 kinase - FoxOl signaling pathway. Thus, osteoblast prolif-
eration is inhibited and apoptosis is activated.

The impairments caused by kidney disease can change the
fate of specific signaling pathways that are involved in the regu-
lation of the bone cells activity. We can suggest that the mode
of the RANKL-adiponectin bone regulation mechanisms func-
tioning is changed in chronic kidney function disorder model.
Adiponectin can have both direct and indirect effects on bone
remodeling regulation in this pathology. But possibly adiponec-
tin has rather opposite to RANKL effect here.

In chronic kidney function disorder model the appearance of
a negative correlation between the levels of adiponectin and vis-
fatin and change of correlation direction between RANKL level
and adiponectin one can evidence visfatin effect has the same di-
rection as RANKL. Visfatin is involved in regulatory processes
of tissue remodeling through the development of inflammatory
response likely via the mechanisms of regulation of central tran-
scription factor — NF-kB [16]. It can directly impair vascular
reactivity and is connected with endothelial dysfunction [27,
29]. Increased visfatin level is associated with GFR decline rate
and future progression of kidney disease in nondiabetic hyper-
tensive patients with preserved renal function [10]. Thus, it is
possible to suggest that visfatin in conditions of chronic kidney
disorder may have rather damaging effect as on bone remodel-
ing so on the endothelium. Although some data state that it in-
hibits the early stages of osteoclastogenesis by downregulating
RANKUL-dependent early signaling pathways JNK, Akt and its
downstream target GSK3p, Btk and PLCy2 [5]. But the data are
not connected with visfatin role in CKD.

So, inflammatory responses in the chronic kidney disorder
model induce the increase in resorptive activity which is stimu-
lated by an increased RANKL level. Also, the increase in adi-
ponectin and visfatin takes place. The character of the relation-
ship between adiponectin level and osteoclasts activity changes.
Osteoprotegerin and RANKL levels, as well as adiponectin and
visfatin levels become bounded together in this disorder.

Thus, chronic kidney disorder model causes some changes
in regulatory cytokines interrelationships. RANKL and visfa-
tin acts unidirectional, more likely as damaging factors because
of their inflammatory character. OPG has the same direction of
action and may also impair vascular wall state but compensate
the RANKL effect of bone resorption. Adiponectin in chronic
kidney disorder model has complex role opposite to the above-
mentioned cytokines, that is in accordance with literature [12].

Conclusion. Chronic kidney disorder model results in the in-
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crease in RANKL / RANK / osteoprotegerin signaling pathway cy-
tokines and adipokines and in certain changes of their relationships
and effects direction. Regulatory mechanisms of bone remodeling
and vascular wall state are disturbed by proinflammatory directed
effects of RANKL and visfatin, controversial effects of osteoprote-
gerin and adiponectin bone preserving effects.
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SUMMARY

INTERACTIONS OF RANKL, OSTEOPROTEGERIN AND ADIPOKINES IN REGULATION
OF BONE REMODELING IN EXPERIMENTAL CHRONIC KIDNEY FUNCTION DISORDER

!Goncharova A., *Pavlov S., ’Kumetchko M., *Berezniakova M., *Yeriomenko R.

'Kharkov National Medical University, *Kharkov Medical Academy of Postgraduate Education;
3National University of Pharmacy, Ukraine

RANKL and osteoprotegerin are the key cytokines of the axis
regulating not only bone remodeling but also bone-kidney in-
terrelations. They are connected with adipokines in the regula-
tory actions. The aim of the article was to investigate the role
of the main parts of RANK-RANKL-osteoprotegerin axis and
cytokines of additional link of regulatory network — adiponec-
tin and visfatin and the interrelationship of these cytokines in
chronic kidney disorder model in rats. Chronic kidney disorder
model was created in the rats 12 weeks after intramuscular 50 %
glycerol injection-induced acute kidney injury. RANKL, osteo-

protegerin, adiponectin and visfatin levels was measured using
ELISA. Increase of all cytokines and changes of their interre-
lations has been revealed in rats with chronic kidney disorder
model. Conclusion was made that effects of the cytokine axis
where RANKL is a trigger in the regulation network of intercon-
nections «bone — kidney» has inflammatory character, so as vis-
fatin effect, and adiponectin has opposite preserving bone effect.

Keywords: bone remodeling, chronic kidney function disor-
der, cytokines, adipokines.

PE3IOME

B3AUMOJIEMCTBHS RANKL, OCTEONNPOTETEPUHA U AJIJMITOKUHOB B PEIYJISIHUA KOCTHOI'O PEMO-
JAEJIUPOBAHUS ITPU SKCIIEPUMEHTAJIBHOM XPOHUYECKOM HAPYIIEHUU ®YHKIIUU IIOYEK

Tonuaposa A.B., 2[1asaos C.B., 2)Kymeuxo M.B., bepesnsikoBa M.E., Epemenxo P.®.

' XapbKko8CcKuUll HAYUOHATLHBIL MEOUYUHCKUL YHUGepcumem, *XapbKoecKkas MeOUYUHCKAas akademust
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RANKL u ocreonpoTerepuH SIBJISIIOTCS KIIOYEBBIMH IH-
TOKMHAMHU OCH, PErylHupyIoUleil He TONbKO PeMOAEIHpO-
BaHME KOCTHOM TKaHHU, HO TAKXe U B3aUMOCBS3M KOCTHOH
TKaHU C IOYKaMHU. B CBOUX perynaTopHBIX ACHCTBUIX OHU
CBSA3aHBI C aAUITOKHHAMH.

Ilenpto fgaHHOTO HMCCIENOBAaHUS  SBHIJIOCH OMNpese-
JUTh POJb OCHOBHBIX ydacTHUKOB ocu RANK-RANKL-
OCTEONPOTErepyuH U LUTOKMHOB JONOJHHUTEIBHOIO 3BEHA
PEeTyIATOpHOH CeTH - aJuIoOHeKTHHA W BHc(aTHHA W B3a-
HMOCBS3b 3THUX IUTOKMHOB Ha MOJAEIH XPOHUYECKOTO Ha-
pyuieHust GYHKIHMH IOYEK y KpbIc. Mo/ieIb XpOHHYECKOTO
HapymeHnss (YHKOHHM HOYeK Yy KpBIC co3jgaHa crmycTs 12

HeJedb IOCIe OCTPOH IIOYEHYHOHW HEAOCTATOYHOCTH, BBI-
3BaHHON BHYTPUMBINIEUHOH HMHBekuueir 50% rauunepuHa.
Yposuu RANKL, ocTeonpoTereprusa, aiulioHEKTUHA U BUC-
(datuHa m3Mepsan MetonoM MDA, YBennueHue xonuuecTna
IUTOKHHOB W MU3MEHEHHUS B MX B3aMMOCBS3U BBIIBICHBI y
KPBIC C MOJIEJIbI0 XPOHHYECKOTO HapylIeHUs QYHKIHH I10-
yek. CaenaH BBIBOA O TOM, 4TO 3(P(GEKTH OCH ITUTOKHUHOB,
rie RANKL sBnsercs TpUrrepom, B CETU PEryasilUUd MeExk-
KJIETOYHBIX CBSI3€H «KOCTHAs TKaHb - MOYKHM», UMEIOT BOC-
NaluTeIbHBIN XapaKkTep, TaK e, KaK U BIUIHHUE BUC(haATHHA,
a aJIMMOHEKTUH OKAa3bIBaeT NMPOTUBOIOJIOXKHBIN COXpaHsIO-
IIMH KOCTHYIO TKaHb () dexT.
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SYNTHESIS OF THE NEW 2-(3,4-dihydro-3-oxo0-2H-[1,2,4|triazino[4,3-c]quinazolin-4-yl) ACETIC ACID
DERIVATIVES AND ANALYSIS OF THEIR ANTIOXIDANT ACTIVITY
IN NITROSATIVE STRESS MODELS

"Belenichev 1., *Gorchakova N., “Puzyrenko A., ?Kovalenko S., 'Bukhtiayrova N.

Zaporozhye State Medical University, ' Department of the Pharmacology; *Department of the Organic and Bioorganic Chemistry,
SBogomolets National Medical University, Department of the Pharmacology, Kiev, Ukraine;
“All Saints University School of Medicine Department of the Pharmacology, Dominika

Neuroprotection and antioxidant treatment today are a perspec-
tive and proved direction because neurodestruction due to activa-
tion free radical oxidation can provoke the permanent loss of motor
or mental function. Nitric oxide (NO’) can play the role of a modu-
lator as active free radical in the central nervous system. In CNS
pathology nitric oxide can be a pathogenic factor of changes inside
the cells during cerebral ischemia [1,2]. In the acute phase of isch-
emia NO' plays a neuroprotective role but then especially in reper-
fusion (recirculation) period NO' effect becomes neurotoxic [3,4].
Especially at that moment in the nerve cells oxidative-nitrosative
stress develops where reactive nitrogen species act together with
reactive oxygen species. It results in nitration of the metal groups
in enzymes and causes their dysfunction. It also causes nucleic acid
fragmentation, decreasing NAD" and ATP level in the cells, inhibi-
tion of mitochondrial enzymes activities [5].

Major aggressive factor during this oxidative-nitrosative
stress is peroxynitrite (ONOO") due to extra production NO'.
As a strong oxidant peroxynitrite damages different biologically
active molecules and cell organelles. Also ONOO- reacts with
superoxide dismutase’s active center and produces toxic nitro-
sonium (NO") which nitrosizes phenol groups of amino acids
(including tyrosine). These impulses in the cells can start their
apoptosis [6,7]. So investigation of the antioxidants which will
be able to decrease NO and ONOO- toxicity (especially towards
superoxide dismutase) seems to be very of current interest.

[1,2,4]triazino[4,3-c]quinazoline represents a scantly explored
group of biologically active substances. It was established that
derivatives of 3,4,6,7-tetrahydro- and 3,4-dihydro-2H-[1,2,4]
triazino[4,3-c]quinazolines could potentiate barbiturate action
and also showed antidepressant, anti-inflammatory and analge-
sic activity.

So we conducted investigation antioxidant activity of
the nine new original derivatives of 2-(3,4-dihydro-3-oxo-
2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acid in vitro
and in vivo by using two nitrosative stress models. We stud-
ied protective effects of these acid derivatives on superoxide
dismutase (SOD) activity under conditions of excessive NO’
and ONOO- production.

© GMN

Materials and methods. /n vitro study

In the first experimental model, the antioxidant activity of
compounds was estimated in vitro with NO" induction [8]. NO’
induction was performed under the action of light on sodium
nitroprusside sample (the light source was 300W, wavelength
> 425nm). The light ray was focused on the sample with the
help of a lens. To remove the thermal effect, the ray was di-
rected through the water filter. We used a water solution of so-
dium nitroprusside Na,[Fe(NO)(CN),]x2H,0 (1.0 mM) which
was radiated in quartz flask lasting 30min. The efficiency of NO*
generation (control) and antioxidant activity of the investigated
substances were measured by oxidation rate of ascorbic acid (40
mM, wavelength = 265 nm). The investigated substances were
added to the samples before radiation at a concentration 10°M.
Antioxidant activity was expressed in percent of inhibition of
ascorbic acid oxidation.

In vivo study. In second experimental model, investigation
was carried out in the brain supernatant obtained from the white
Wistar rats (male, 200-250g, 4.5 months old). The rats were sup-
plied by the Institute of Pharmacology and Toxicology of the
Academy of Medical Sciences of Ukraine, Kyiv. All procedures
were conducted accordingly with the Directive 2010/63EU of
European Parliament and Council regarding the protection of
animals used for experimental and other scientific purposes (Za-
porozhye State Medical University Ethics Committee permit
No. 62 from 05.1V.2017). The rats were assigned to individual
housing in stainless steel, wire-bottomed cages. The quarantine
period for all animals was fourteen days. The animals were ex-
amined every day regarding the general state, health and death
rate. Cages with animals were placed in separate rooms. Light-
ing was maintained at the 12h light and 12h dark cycles. The
temperature was within 19-25C°, humidity — 50-70%. The ven-
tilation was set at 15 air volumes per hour and provided a con-
centration of CO, no more than 0.15%, ammonia — no more than
0.001 mg/l. Water (processed by reverse osmosis) and food were
available ad libitum from individual bottles and feeders.

In the day of the experiment after reaching the deep anesthe-
sia with sodium pentobarbital (40.0 mg/kg) rat’s cranium was
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quickly opened, and brain was extracted. The brain tissue was
cooled in isotonic solution of sodium chloride then homog-
enized in 5 volumes of 50mM Tris-HCl buffer (pH=7.4; t=5°C)
containing 0,5mM of EDTA and ImM of dithiothreitol. The
obtained homogenate was centrifuged at 11000g for 30min,
t=4°C. For the nitrosative stress modeling dinitrozolic complex
of Fe?* and cysteine were utilized. This is a stable NO' complex
which may be considered as a transport form of this radical [9].
NO'-cysteine complex was added to the supernatant (content of
protein 5 mg/ml) at a concentration 100mM and was incubated
for 10min at 4°C. The investigated substances were introduced
before incubation at a concentration 10°M.

The concentration of nitrotyrosine in brain homogenate was
quantitatively estimated by immunoenzymatical analysis. Samples
and standards were incubated in microtiter with antibodies recog-
nizing nitrotyrosine. During this incubation, nitrotyrosine was cap-
tured by the antibodies. Unbound material present in the sample
was removed by washing. Later biotinylated second antibodies
(tracer) to nitrotyrosine were added to the wells. If nitrotyrosine was
present in the sample, the tracer antibodies would bind to the cap-
tured nitrotyrosine. Excess tracer was removed by washing. Than
streptavidin-peroxidase conjugate was applied to the wells and re-
acted specifically with the biotinylated tracer antibody which was
bounded onto the captured nitrotyrosine. The excess streptavidin-
peroxidase conjugate was removed by washing. Tetramethylben-
zidine was added to the wells. The color developed proportionally
to the amount of nitrotyrosine presence in the sample and was mea-
sured with a spectrophotometer at 450nm. A standard curve was
obtained by plotting the absorbance versus the corresponding con-
centrations of defined standard (Nitrotyrosine. Elisa Test Kit, HyC-
ult Biotechnology b.v., HK 501).

Protein sedimentation with 20% solution of trichloracetic
acid was performed in the supernatant aliquot. 1.0ml of 0.1M
2,4-dinitrophenylhydrazine solution in 2M HCI was added to
denature protein and sample was incubated at 37°C for 60min.
Then the sample was centrifuged at 3000g for 20min. Sediment
was washed with ethanol:ethylacetate mixture (1:1) 3 times.
The obtained sediment was dried in thermostatic apparatus at
40°C and then it was dissolved in 3.0ml of 8M urea. For better
solubility 0.01ml of 2M HCI was added. The optic density of
dinitrophenylhydrazones was registered at wavelength 274nm
(aldehydes) and 363nm (carboxyles). The rate of protein oxida-
tive modification was expressed in units of optical density per
1g of protein [8].

This method of SOD activity estimation was based on adrena-
line’s autooxidation in basic medium leading to superoxide radical
formation. At SOD presence this reaction slows down [10]. 4.4 ml
of 0.5mM carbonate buffer (pH=10.2) was put into spectrophotom-
cter flask with the optical path of 1cm. 0.1ml of supernatant and
0.5ml of adrenaline solution in citric acid (100ml of distillate con-
tains 192mg of citric acid and 333mg of adrenaline) was added to
buffer solution. The kinetics of reaction was registered at 480nm.
SOD activity was expressed in units per 1mg of protein per min.

Statistical parameters were calculated using «Statistics» for
Windows. For the estimation of significant differences between
the groups the Mann-Whitney criteria were used.

Synthesis of original compounds. All materials were purchased
from Merck. The elemental analyses (C, H, N) were performed us-
ing the Perkin-Elmer 2400 CHN analyzer and were within £0.3 of
the theoretical values. Melting points (mp) were determined in open
capillary tubes of a Thiele’s apparatus. UV spectra (200-400nm)
were recorded on a «Specord-200». IR spectra (4000-600cm™)
were recorded on a Bruker ALPHA FT-IR spectrometer using a
module for measuring attenuated total reflection (ATR). 'H-NMR
spectra were recorded on a Mercury 400 (400MHz) spectrometer
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with tetramethylsilane (TMS) as internal standard in dimethylsul-
phoxide (DMSO-d,) solution. Chemical shifts (3) are given in ppm
units. J values are reported in Hz. Electron impact mass spectra (EI-
MS) were determined on a Varian 1200L instrument at 70eV. Lig-
uid chromatography-mass spectrometry (LC-MS) results were re-
corded using a chromatography/mass spectrometric system which
consists of high-performance liquid chromatograph “Agilent 1100
Series” equipped with diode-matrix and mass-selective detector
“Agilent LC/MSD SL”. The structures of new compounds were
investigated by combustion elemental analysis and spectroscopic
measurements.

2-(3,4-Dihydro-3-oxo0-2H-[1,2,4|triazino[4,3-c|quinazolin-
4-yl)acetic acid (2) was synthesized by treatment of 4-hydra-
zinoquinazoline (1) (12.85g, 80mmol) in glacial acetic acid or
dimethylformamide (DMF) (100mL) with maleic anhydride
(9.41g, 96mmol) [11,12]. The resulting mixture was refluxed
with stirring for 2-3h. After cooling, a crystalline precipitate was
filtered off and washed with EtOH (Fig.).

@Q o
|
N 3a-e N\N OR
[SNLN) N,
N 3 M
NH i N o 3a: R=Me; 3b: R=Et; 3c: 2-CI-Et;
| ‘ rf — 3d: R=Pr; 3e: R=i-Pr; 3f: R=Bn
2 N OH
N o
H

1 Ny
N
CDI A
e 3
iii N o
|
N NHR
4a-c H o

NH,
4a: R=Morpholine;
4b: R=Bn; 4c: R=Ph

i AcOH or DMF, reflux, 2-3 h; ii: H,SO, or SOCI,, 80°C, 5-6 h;
iii: dioxan or DMF, reflux, 4-5 h

Fig. Synthesis of  2-(3,4-dihydro-3-oxo-2H-[1,2,4]
triazino[4,3-c]quinazolin-4-yl) acetic acids (2), esters (3a-f)
and amides (4a-c).

AcOH — acetic acid; DMF — dimethylformamide; Me — Meth-
yl; Et — Ethyl; Pr— Propyl; Bn — Benzyl; Ph — Phenyl

2-(3,4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-ylacetic acid (2). Yield 77.2%; mp 266-268°C; "H-NMR &:
2.93 (d, 2H, J=4.8Hz, CH,), 5.06 (t, 1H, /=4.8Hz, H-4), 7.4 (m,
2H, H-8,10), 7.56 (t, 1H, J/=7.6Hz, H-9), 7.81 (s, 1H, H-6), 7.90
(d, 1H, J=7.6Hz, H-11), 10.96 (s, IH, NH); LC-MS m/z: 259
(MH"), 213 ([IMH-COOH]""); EI-MS m/z: 258 (M*", 17.0), 213
(31.9), 212 (100.0), 211 (4.1), 200 (4.0), 199 (43.9), 171 (3.8),
156 (18.2), 154 (4.3), 130 (4.4), 129 (51.6), 128 (17.3), 127 (4.5),
116 (3.1), 115 (7.3), 101 (4.1). Anal. Caled for C ,H, \N,O,: C,
55.81; H, 3.90; N, 21.70. Found: C, 55.85; H, 3.96; N, 21.64.

The IR spectrum of acid (2) was characterized by stretching
vibrations of associated vibrations v, and v, at 3444-3011cm
!, by the intensive characteristic band at 2784-2469cm’!, by
vibrations ve_, at 1738-1706cm™ and v,  at 992-917cm.
Moreover intensive aliphatic CH, group band of symmetric and
asymmetric stretching vibrations at 2978-2855c¢m’!, stretch-
ing vibrations of the carbonyl group of lactam bond at 1712-
1662cm”, v . at 1643-1468cm™ and intensive out-of-plane
deformation of CH of the aromatic rings at 846-771cm™ were
shown for substance (2).

The '"H-NMR spectrum of acid (2) was presented as: the two
protons of the exocyclic methylene group appeared as a doublet
at 2.93ppm and the H(4) was found as a triplet at 5.06ppm with
coupling constant 4.8Hz. Other signals related to the quinazoline
protons in the aromatic region and NH-proton at 10.96ppm. In
the LC-MS analysis of compound (2) was found the intense peak
of quasimolecular ion [MH]" (m/z=259) and [MH-COOH]"" (m/
z=213). The EI-MS spectrum of compound (2) showed its mo-
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lecular ion peak at m/z=258 which fragmentation corresponds
to initial loss of the COOH, HCOOH and CH,COOH groups.
Further destruction related to the C(11b)-N(1) and N(5)-C(4)
bonds and formation of quinazolinium ion (m/z=129). Another
fragmentation pattern concerned with N(1)-N(2) and C(4)-C(3)
bonds breaking followed by elimination of HNCO.

2-(3,4-Dihydro-3-oxo0-2H-[1,2,4]|triazino[4,3-c|quinazolin-
4-yl)acetic acid esters (3a—f).

Method A. A mixture of acid (2) (1.29g, Smmol) with alcohol
(10mL) and H,SO, (0.5-1.0mL) was heated at 80°C for 5-6h. The
mixture was cooled to room temperature and quenched with NaH-
CO,. The formed precipitate was filtered off and washed with H,O.

Method B. SOCI, (0.54mL, 7.5mmol) was added dropwise to a
suspension of acid (2) (1.29g, Smmol) in an alcohol (10mL) and
DMF (1 drop). The mixture was heated at 80°C for 5-6h. After
cooling till room temperature the solution was quenched with NaH-
CO,. The formed precipitate was filtered off and washed with H,0O.

2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)
acetic acid methyl ester (3a). Yield 82.6% (method B); mp 218-
224°C (methanol); 'H-NMR 6: 3.03 (d, 2H, /=4.8Hz, CH,), 3.52 (s,
1H, CH,), 5.11 (t, 1H, J=4.8Hz, H-4), 7.40 (m, 2H, H-8,10), 7.57 (t,
1H, J=7.6Hz, H-9), 7.81 (s, IH, H-6), 7.91 (d, 1H, /=7.6Hz, H-11),
11.00 (s, 1H, NH); LC-MS m/z: 272 (M"), 213 (M—COOCH,); EI-
MS m/z: 273 (7.0), 272 (34.1), 254 (12.5), 241 (8.3), 240 (21.2),
239 (5.7), 238 (5.6), 214 (6.0), 213 (51.4), 212 (100), 210 (34.7),
200 (10.8), 199 (53.0), 171 (17.2), 130 (22.0), 129 (50.1), 117
(12.0), 116 (6.0), 115 (8.4), 103 (26.3), 102 (40.9), 90 (19.6), 90
(19.6), 89 (8.8), 88 (6.7), 76 (17.6), 75 (13.2), 63 (6.5), 55 (23.6).
Anal. Caled for C ;H N,O,: C, 57.35; H, 4.44; N, 20.58. Found: C,
57.30; H, 4.39; N, 20.64.

2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-yl)acetic acid ethyl ester (3b). Yield 60.0% (method A); mp
184-186°C (methanol); '"H-NMR &: 1.03 (t, 3H, J=7.1Hz, CH,),
3.01 (d, 2H, J=4.8Hz, CH,COOH), 3.96 (m, 2H, CH,CH,),
5.12 (t, 1H, J=4.8Hz, H-4), 7.40 (m, 2H, H-8,10), 7.57 (t, 1H,
J=7.7Hz, H-9), 7.82 (s, 1H, H-6), 7.91 (d, 1H, J=7.7Hz, H-11),
11.00 (s, 1H, NH); LC-MS m/z: 287 (MH"). Anal. Calcd for
C,H N, C, 58.74; H, 4.93; N, 19.57. Found: C, 58.69; H,
4.98; N, 19.61.

2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-

200-202°C (dioxane-H,0); 'H-NMR &: 3.00 (d, 2H, J=5.0Hz,
CH,+H,0), 5.02 (s, 2H, CH,CH,), 5.07 (t, 1H, J=5.0Hz,
J=7.6Hz, H-4), 7.21 (m, 5H, H,,), 7.30 (t, 1H, J=7.6Hz, H-10),
7.36 (d, 1H, J=7.6Hz, H-8), 7.47 (t, |H, J=7.6Hz, H-9), 7.71 (s,
1H, H-6), 7.93 (d, 1H, J=7.6Hz, H-11), 10.89 (s, 1H, NH); LC-
MS m/z: 349 (MH"). Anal. Caled for C H N,O,: C, 65.51; H,
4.63; N, 16.08. found: C, 65.47; H, 4.69; N, 16.02.

Shifting of stretching vibrations in the high-frequency area of
the spectrum (1748-1729cm’!), appearance the band of stretch-
ing vibrations v, , at 1360-1300cm™ which had a similar inten-
sity of v_, and appearance the band of more intensive and wide
symmetric and asymmetric aliphatic group stretching vibrations
at 2978-2797cm! revealed for esters (3a-f).

From acid (2) we obtained esters (3a-f) by method A and
method B (more manageable and provided better yields). In
the spectra of esters (3a-f) characteristic triplet of H(4) at 5.12-
5.00ppm and two proton doublet of CH, group at 3.03-2.91ppm
were revealed. In addition the signals of alkoxy groups appeared
in high-field region.

2-(3,4-Dihydro-3-oxo0-2H-[1,2,4]|triazino|4,3-c]quinazolin-
4-yl)acetic acid amides (4a-c).

Smmol (1.0g) carbonildiimidazole (CDI) was added to a solu-
tion of Smmol (1.29g) acid (2) in 10ml waterless dioxan or DMF.
The mixture was refluxed at 60-80°C temperature for 1-1.5h. Then
Smmol of an appropriate amine was added to the solution and mix-
ture was heated for 6h. After cooling till room temperature H,O was
added. The resulting solution was adjusted to pH 6-7 by adding ace-
tic acid. The obtained precipitate was filtered off and dried in air.

2-(3,4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-vl)acetic acid morpholide (4a). Yield 61.9%; mp 220-224°C
(propanol-2); 'H-NMR &: 2.96 (d, 2H, J=5.0Hz, CH,+H,0),
3.50-3.38 (m, 8H, morfoline), 5.02 (g, 1H, J=3.3Hz, H-4), 7.28
(t, 1H, J=7.8Hz, H-10), 7.35 (d, 1H, J=7.8Hz, H-8), 7.45 (t,
1H, J=7.2Hz, H-9), 7.72 (s, 1H, H-6), 7.93 (d, 1H, J=7.0Hz,
H-11), 10.80 (s, |H, NH); LC-MS m/z: 328 (MH"); EI-MS m/z:
328 (3.7), 327 (22.0), 240 (39.9), 213 (38.9), 212 (100.0), 199
(5.9), 144 (7.4), 130 (13.7), 129 (24.2), 103 (7.1), 102 (9.1), 88
(11.0), 70 (9.6), 56 (7.3), 43 (5.7). Anal. Calcd for C H N.O,:
C, 58.71; H, 5.23; N, 21.39. Found: C, 58.83; H, 5.36; N, 21.42.

2-(3,4-Dihvdro-3-oxo-2H-[1,2,4]triazino[4.3-c]quinazolin-

4-yl)acetic acid 2-chloroethyl ester (3¢). Yield 75.0% (method
B); mp 220-224°C (dioxane); LC-MS m/z: 321, 323 (MH").
Anal. Caled for C H NO,: C, 52.4; H, 4.09; Cl, 11.05; N,
17.47. Found: C, 52.53; H, 4.12; CI, 11.12; N, 17.51.
2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-yl)acetic acid propyl ester (3d). Yield 91.9% (method B);
mp 189-192°C (propanol-2); '"H-NMR &: 0.81 (t, 3H, J=7.1Hz,
CH,); 1.51 (sxt, 2H, J=7.1Hz, CH,CH,), 2.91 (d, 2H, J=5.0Hz,
CH,COOH), 3.93 (t, 2H, J=6.6Hz, CH,C,H,), 5.03 (t, 1H
J=5.0Hz, H-4), 7.29 (t, 1H, J=7.6Hz, H-10), 7.35 (d, 1H,
J=7.6Hz, H-8), 7.46 (t, 1H, J=7.6Hz, H-9), 7.69 (s, 1H, H-6),
7.94 (d, 1H, J=7.6Hz, H-11), 10.87 (s, 1H, NH); LC-MS m/z:
301 (MH"). 4nal. Caled for C, H N,O.: C, 59.99; H, 5.37; N,

18.66. Found: C, 60.04; H, 5.32; N, 18. 62
2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-

4-vl)acetic acid benzylamide (4b). Yield 51.4%; mp 238-239°C
(ethanol-H,0); 'H-NMR &: 2.78 (m, 2H, CH,+H,0), 4.18 (d,
2H, J=2.5Hz, CH,CH,), 5.07 (t, 1H, J=6.6Hz, H-4), 7.11 (m,
3H, H-3, H-4, H-5 Ph), 7.03 (d, 2H, J=6.1Hz, H-2, H-6 Ph), 7.40
(t, 1H, J=7.4Hz, H-10), 7.43 (d, 1H, J=7.5Hz, H-8), 7.59 (t, 1H,
J=7.4Hz, H-9), 7.69 (s, 1H, H-6), 7.90 (d, 1H, J=8.2Hz, H-11),
8.52 (d, 1H, J=4.7Hz, NH), 10.97 (s, 1H, NH); LC-MS m/z: 348
(MH"); EI-MS m/z: 348 (3.8), 347 (25.2), 241 (6.2), 240 (68.3),
239 (23.5), 214 (6.7), 213 (61.3), 212 (100.0), 171 (6.7), 144
(10.3), 130 (12.6), 129 (37.0), 117 (8.1), 105 (6.2), 104 (8.6),
103 (11.7), 102 (14.2), 92 (9.3), 91 (36.3), 89 (5.9), 77 (8.0), 65
(6.9), 55 (6.5), 51 (5.6). Anal. Calcd for C ;H N.O,: C, 65.70;
H, 4.93; N, 20.16. Found: C, 65.79; H, 4.99; N, 20.22.
2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-vDacetic acid phenylamide (4c). Yield 84.6%; mp 272-276°C

4-yl)acetic acid isopropyl ester (3e). Yield 20.8% (method A),
91.3% (method B); mp 220-224°C (ethanol); '"H-NMR &: 1.02
(m, 6H, CH(CH,),), 2.98 (d, 2H, J=4.8Hz, CH,), 4.78 (m, 1H,
CH(CH,),), 5.11 (t, 1H, J=4.8, H-4), 7.40 (m, 2H, H-8,10), 7.56
(t, 1H, J=7.6Hz, H-9), 7.83 (s, 1H, H-6), 7.90 (d, 1H, J=7.6Hz,
H-11), 11.00 (s, 1H, NH); LC-MS m/z: 301 (MH"). Anal. Calcd
for C H N,O,: C, 59.99; H, 5.37; N, 18.66. Found: C, 60.03;
H, 5.40; N, 18. 71
2-(3.4-Dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-yl)acetic acid benzyl ester (3f). Yield 80.5% (method B); mp

© GMN

(propanol-2-H,0); 'H-NMR &: 2,98 (1H, -CH2, J=4.9Hz); 3,09
(1H, -CH2, J=4.9Hz), 5,18 (1H, H-4, J=4.7Hz), 7,0 (1H, H-4 Ph,
J=14Hz), 7,26 (2H, H-3, 5 Ph), 7,38 (2H, H-8, 10), 7,42 (3H, H-2,
5 Ph), 7,52 (1H, H-9, /=7.6Hz), 7,72 (1H, H-6), 7,91 (1H, H-11,
J=74Hz), 10,1 (1H, -C(O)NH), 10,97 (1H, 2-NH); LC-MS m/z: 334
(MH"); EI-MS m/z: 334 (3.0), 333 (12.9), 240 (37.5), 213 (20.3),
212 (100.0), 171 (7.6), 130 (15.0), 129 (25.4), 117 (7.5), 103 (6.6),
102 (7.7), 93 (10.3), 77 (6.5). Anal. Caled for C ;H,\N,O,: C, 64.86;
H,4.54; N, 21.01. Found: C, 64.92; H, 4.51; N, 21.09.

In the IR spectra of amides (4a-c) the intensive band of ab-
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Table 1: Antioxidant activity of the investigated compounds in sodium nitroprusside photoinduced reaction (in vitro)

Cipher of compound D of optical density at I=265nm Antioxidant activity, %

2) 0.620.01 0
(3a) 0.324+0.005%* 46.7
(3b) 0.35+£0.01* 41.2
(3¢c) 0.33£0.01 45.0
(3d) 0.35+0.01* 41.7
(39) 0.3£0.005%* 50.0
(4a) 0.35+0.01 41.7
(4b) 0.34+0.005* 48.7
(4c) 0.3840.01 36.7

Control 0.60.01 -

notes: * — the probability compare to control group (p<0.05)

Table 2. Effect of (3f) on SOD activity and content of the products after protein oxidative modification
in the supernatant of rats’ brain in the nitrosative stress model (in vivo)

SOD, Products of POM, Nitrot ine in brai
The investigated samples units/mg units/mg protein firotyrosine in brain
P homogenate, nM
protein/min 270nm 363nm
Intact 260.7+7.6 14.0£0.11 22.3£0.17 3.7£0.8
Control (adding of stable NO'| ), 5 26.2+0.21 36.740.10 11.0£0.7
and cysteine complex, 100puM)
Experimental (adding of stable
NO- and cysteine complex + (3f), 200.6+4.2" 17.840.10" 27.6%0.11" 4.810.4
100uM)

notes: * — the probability compare to the intact group (p<0.05)

sorptions appeared at 3199-3024cm™ and 3387-3149cm™, and
stretching vibrations were shown at 1659-1628cm™ (amide I)
and out-of-plane deformation at 1613-1550cm™" (amide II).

The acid (2) was also turned in amides 4a-c after the activa-
tion of the carboxylic group by carbonyldiimidazole in a waterless
solvent (dioxane or DMF). The spectra of amides (4a-c) displayed
characteristic two singlets of 2-NH at 10.97-10.80ppm and amide
group proton at 8.52ppm, a triplet of H(4) at 5.07-5.02ppm, two
proton doublet of CH, group at 2.96-2.78ppm. The signals of al-
kyl and aryl groups appeared in the high-field region.

Analysis of antioxidant activity

Antioxidant activity estimation of the investigated compounds
in sodium nitroprusside photoinduction model revealed that the
synthesized esters (3a-3f) and amides (4a-4c) of 2-(3,4-dihydro-
3-ox0-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acids
play a significant role in the inhibition of NO" formation. In this
model acid (2) wasn’t active while benzyl ester (3f) of acid (2)
residue showed the maximal activity in the inhibition of NO
formation (Table 1). We are prone to think that the activity of
these compounds is due to substitution inside radical.

The model of nitrosative stress in the supernatant of rats’ brain
was characterized by the inhibition of antioxidant enzyme (super-
oxide dismutase) activity due to increasing a formation of products
after protein oxidative modification (aldehyde-phenylhydrazones
and ketone-phenylhydrazones). These reaction products showed
the maximum of absorption at 270 and 363nm (Table 2).

The obtained data does not contradict the data obtained by
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other investigators which showed that the nitration of thiol
groups of protein molecules (receptors, ionic channels) and phe-
nols occurred in nitrosative stress [13]. The activity of antioxi-
dant enzymes is inhibited by formation of nitrocomplexes with
metal ions of enzyme’s active center. Reduction of SOD activity
and thiol level results in significant increase of the free radical
oxidation [1-4,6,13-15].

2-(3,4-Dihydro-3-oxo0-2H-[1,2,4]triazino[4,3-c]quinazolin-
4-yl)acetic acid benzyl ester (3f) (10°M) adding into incubating
mixture before nitrosative stress modeling resulted in protec-
tive activity towards superoxide dismutase which was the most
significant compared to other derivatives of acid (2) (Table 2).
Also (3f) most effectively reduced the formation of the products
after protein oxidative modification and nitrotyrosine. One of
the most important mechanisms (3f)’s antioxidant activity is the
ability to stabilize NO molecule and to decrease hyperproduc-
tion NO radicals. This can protect SOD from deactivation.

Conclusion. In the present paper, the series of new 2-(3,4-di-
hydro-3-ox0-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic
acids derivatives which were tested for antioxidant activity in
the nitrosative stress model were described. Synthesized new
compounds displayed high antioxidant activity. 2-(3,4-Dihydro-
3-0x0-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acid ben-
zyl ester (3f) is the most active compound. This activity revealed
in defending SOD from damage in nitrosative stress.
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SUMMARY

SYNTHESIS OF THE NEW 2-(3,4-dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl) ACETIC ACID DERIVATIVES
AND ANALYSIS OF THEIR ANTIOXIDANT ACTIVITY IN NITROSATIVE STRESS MODELS

'Belenichev 1., 3Gorchakova N., “‘Puzyrenko A., 2’Kovalenko S., 'Bukhtiayrova N.

Zaporozhye State Medical University, ' Department of the Pharmacology; *Department of the Organic and Bioorganic Chemistry,
SBogomolets National Medical University, Department of the Pharmacology, Kyiv, Ukraine; *All Saints University School
of Medicine Department of the Pharmacology, Roseau, Dominica

Today we know that NO- and ONOO- are clue pathophysi-
ological factors for progression some ischemic diseases of the
central nervous system. So investigation of the antioxidants
which will be able to decrease NO- and ONOO- toxicity seems
to be very of current interest.

The six esters and three amides of 2-(3,4-dihydro-3-oxo-
2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acid were syn-
thesized for this study, and we showed evidence of antioxidant
activity of these new original derivatives.

We studied the effect of 2-(3,4-dihydro-3-oxo-2H-[1,2,4]
triazino[4,3-c]quinazolin-4-yl)acetic acid derivatives on su-
peroxide dismutase activity under the condition of excessive
NO- and ONOO- production. NO- induction was performed

by the action of light on sodium nitroprusside Na2[Fe(NO)
(CN)5]x2H20 in vitro. Also, the investigation of the substances
was carried out in the brain supernatant obtained from the white
Wistar rats in vivo. For nitrosative stress modeling dinitrozolic
complex of Fe2+ and cysteine were utilized.

Our data showed that 2-(3,4-dihydro-3-oxo-2H-[1,2,4]
triazino[4,3-c]quinazolin-4-yl)acetic acid is not active com-
pound while its esters and amides have antioxidant activity.
Compound benzyl ester of this acid revealed the most effective
antioxidant activity.

Keywords: quinazoline derivative, antioxidant, nitrosative
stress, neuroprotection.

PE3IOME

CHUHTE3 HOBBIX IPOU3BOJHBIX 2-(3,4-DIHYDRO-3-0X0-24-[1,2,4] TRIAZINO[4,3-C|QUINAZOLIN-4-YL)
ACETIC ACID 1 AHAJIN3 UX AHTUOKCUJAHTHOU AKTUBHOCTH

"Besennyes U.D., *Topuaxosa H.A,, “‘ITy3sipenxo A. H., ’KoBasenko C.U., 'Byxrusiposa H.B.

3anopoorcckuil 20cyoapemeennblil Meouyunckuil ynueepcumem, 'kagedpa papmaronozuu; *raghedpa opeanuueckoii u buoopaa-
nuueckou xumuu; *Hayuonanonviti meouyunckuii ynusepcumem um. A.A. Bocomonvya, kageopa papmaronoeuu, Kues, Yxpauna;
*Vuueepcumem ecex cesimolx, kageopa papmaronoeuu, Poso, Jomunuka

N3BectHO, uT0 NO' 1 ONOO" SIBIISIFOTCSI KITFOYEBBIME MAaTO(H-
3MOJIOTHYECKUMH (DaKTOPaMH HPOTPECCHPOBAHUS HEKOTOPBIX
UIIEMHYECKHUX 3a00JIeBaHUH [IEHTPAIbHOW HEPBHOW CHCTEMBI,

© GMN

UCXOJIsl U3 DTOT0, MCCJIE0BaHNE aHTHOKCHIAHTOB, CIIOCOOHBIX
cHmxkarh TokcndyHocth NO' 1 ONOO-, npencraBisercs Becbma
AKTyaJIbHBIM.
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B uccneoBaHUM CHHTE3UPOBAHBI LIECTh CIOKHBIX A(PHUPOB
u tpu amuna 2-(3,4-dihydro-3-oxo-2H-[1,2,4]triazino[4,3-c]
quinazolin-4-yl)acetic acid, BBISIBICHO HATMYHE aHTUOKCHIAHT-
HO# aKTMBHOCTH 3THX HOBBIX HCXOJHBIX ITPOU3BO/IHBIX.

Wzyuyeno BnmsHue npousBoiaHsix 2-(3,4-dihydro-3-oxo-
2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acid Ha ak-
TUBHOCTH CYIEPOKCHJAUCMYTa3bl IIPH U30BITOUHON TIPOAYK-
uur NO' and ONOO". Unayknus NO' mpoBoauiace myTem
BO3JIEHCTBUs cBeTa Ha HUTponpyccun narpus Na,[Fe(NO)
(CN),]x2H,0 in vitro. HccnenoBanue BEMECTB OCYIIECT-
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BJSUIM Ha CyNEpHATaHTE IOJIOBHOTO MO3ra, MOJyYeHHOM OT
Oenbix kpbic Wistar rats in vivo. /st MomenupoBaHus HU-
TPO3ATHBHOTO CTPECCa HUCIOJIB30BAIN JAUHUTPO30IBHbINA KOM-
wieke Fe?* u nucrens.

IMonyueHusle naHHbIC BIABHIM, 4TO 2-(3,4-dihydro-3-oxo-
2H-[1,2,4]triazino[4,3-c]quinazolin-4-yl)acetic acid nHe sBisteT-
Csl aKTUBHBIM COCIMHEHHEM, TOT/Ia KaK ee CIOKHBbIC dPUpHI 1
aMHUJIbl 00JI1aJal0T AaHTHMOKCHIAHTHOM akTHBHOCTBIO. CoennHe-
HHe OEH3MI0BOTO A(upa 3TOI KHCIOTH XapaKTepU3yeTCsl BbI-
pa)XEHHOW aHTHOKCHJAHTHON aKTHBHOCTBHIO.
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CPABHUTEJBHBIN AHAJIN3 ACCOPTUMEHTA TOMEONATHYECKHUX JJEKAPCTBEHHBIX CPEJICTB HA
®APMALIEBTUYECKOM PBIHKE YKPAMHBI, POCCUIICKOI ®EJEPALIMH,
PECITYBJIMK BEJIAPYCH U KABAXCTAH

Tosouxo B.M., Anonkuna B.1O., Bakyienko /1.B., My3bika T.®.

Hayuonanvnwiii hapmayesmuyveckuil ynusepcumem, Hncmumym nosvluleHus Keanu@ukayuy cneyuanucmos dapmayuu,
Kageopa ynpasnenus u SKOHOMuKY papmayuu, Xapbkos, Ykpauna

CoBpeMEeHHbBIE JOCTIDKCHHS (papMaKOTEeparuy MPHUBOISAT
HE TOJBKO K MOJIOKHTENIBHBIM pe3yibraraM B OopbOe ¢ ca-
MBIMH PACIpOCTPAHEHHBIMHU 3a00JI€BaHUAMH, HO U K IOsIBJIC-
HUIO TOOOYHBIX peaknuii Ha yekapcTBeHHBIE cpeacTa (JIC),
BO3HHKHOBEHHE JEKAPCTBEHHBIX Oose3Hel, amuteprun Ha JIC,
AQHTUOMOTHKOYCTOMYMBBIX IITAMMOB MHKPOOPraHH3MOB. B
TaKOil CUTYyaI[lH MIOMCK OE30MaCHBIX TePANeBTHYECKUX METO-
JIOM SIBJISIFOTCSI JKM3HEHHOH HEOOXOAUMOCTBIO IS JIHILL, CTpa-
JAFOLIMX JIEKapCTBEHHOH HENIepEeHOCHMOCThI0. B cBsi3H ¢ yem
HaOJIF01aeTCsl POCT MHTEpeca K HETPAJAUIMOHHBIM METOAaM
JICYCHUsI, B YACTHOCTH K TOMEOIATUH, KOTOpas SIBISETCS Oi-
HHM W3 MEPCHEKTUBHBIX HAIPABICHUII Pa3BUTHS MEIUIIHHBI
XX B. [2,4,7,8].

Ha cerogHsiHMI [eHb TOMEONATHs SBISIETCS CaMOCTOS-
TEJbHBIM, OPUTHHAJIBLHBIM HAIPABICHHEM B ONpPEIEICHUH CO-
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CTOSIHHS 3[0pOBbSl U OONE3HEH, UMEeT CBOIO METOJOJNIOTHIO U
TEXHOJIOTUIO KOPPEKINH 3[0POBBSI, UTO TOATBEP)KACHO Tepa-
MIEBTHYECKUMH METOaM1, MHOTOIETHUMHU KIMHUYECKHUMH Ha-
OIOICHUSIMH ¥ TOKCHUKOJIOTHYECKOM MpakTHKoH [5,6,9].

CornacHo nH(popManuu BeceMupHOI opraHu3ayy 31paBoox-
panenus, B ABctpanuu, EBpone nu CeBepHoil AMepuke mapain-
JIEJIBHO € QJIJIONATMYECKON MEIUIMHON BCE HIMPE MCIOIb3YIOT
JOTIOTHUTENbHYI0 U alIbTCPHATUBHYIO MEAWIMHY, OTHOH MH3
KOTOPBIX SBJIAETCS roMeonarus. [ omeonarinyeckne 1eKapCcTBEH-
uele cpencrsa (['oJIC) ucnonesyrores B Uunun (50% Bpaueii),
40% - B Benmukobpuranuu, 32% - Bo ®panmmn, 25% - B I'ep-
manud, 22% - B Asctpuu [1,3,8]. 1o mannubIM 3apyOesxHO nu-
teparypsl, [0JIC cocraBnstor 6onee 20% B penentype amnTek.
Takum 06pazom, ['0JIC cTaHOBSATCS SKOHOMHYECKOM KaTeropuei
anTeyHoro accoptuMenTa [1-3].
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Lenpro uccienoBanus SBUWICS aHAJIU3 aCCOPTUMEHTa roMe-
OINATUYECKHX JICKAPCTBEHHBIX CPEICTB Ha (hapMareBTHIECKOM
pBIHKE YKpauHBl B CpaBHEHUM ¢ pblHKamu Poccuiickoit dene-
paumu, Pecnybnuk benapycs n Kasaxcrana st nanpHeiero
IPEIOCTABICHUS] PEKOMEHAALMM 110 BO3MOXXHBIM HayYHBIM U
MIPAKTUYECKUM HaIpaBICHUSM PACIINPEHUs] HOMEHKJIATYPBI
I'0JIC na yxpanHCKOM (hapMaIeBTHIECKOM PHIHKE.

Marepuaj u metoabl. OObEKTaMH UCCIIEIOBAHUI ABISIOTCS
TocynapcTBeHHBIE peecTpbl JICKAPCTBEHHBIX CPEACTB YKPaUHBI,
Poccuiickoiit ®eneparun, Pecrryonuk benapyces n Kazaxcran Ha
01.01.2018 roma. B mpornecce nccneqoBaHuii UCIOIH30BAIUCH
HayYHbIE METOIBI aHAIN3a, CHCTEMATH3AIMU U 0000IIEHNS.

PesyabTarsel n ux obcy:kaeHne. B HacTosiee Bpems B Ykpa-
une 3apeructpuponano 228 ['0JIC, B PO — 465, B Pb — 68, B PK
— 84 B pa3nuyHBIX JekapcTBeHHBIX (hopmax (JID) u mo3upos-
kax. Oxnako yxensHblil Bec [0JIC B accoprumente JIC amTex
B 11€JIOM He3HauuTeneH. [IpuunHoit 3Toro siBisieTcss OTCyTCTBUE
METOANYECKOTO oX0a K ()OPMHUPOBAHHIO AaCCOPTUMEHTA, He-
JOCTATOYHAS OIIEHKA TePaNeBTHYECKOH M 0COOCHHO SKOHOMU-
yeckoif 3naanmoctu [oJIC.

Amnanmu3 nansblx [ocynapcerenHoro peecrpa JIC Ykpaunsl 3a
nepuozn 2010-2017 rr. ycranosui, uro B 2010 roxy 3apeructpu-
posano 201 T'oJIC; B 20111 —214; 82012 . —210; 8 20131, — 207;
B2014 . —215; 82017 . — 228 ToJIC (puc.1) [1,2,7].
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Puc. 1. Ioxazamenu 3apecucmpuposannvix IoJIC ¢ 2010-
2017 ee. 6 Yxpaune

IIpocnexxuBaercst TEHAGHIUS K YBEIMYCHUIO YHCIA 3aperH-
CTpHUpOBaHHEBIX (mepeperucTpupoBanHbix) [0JIC B Ykpanne B
pasubix JI® u no3uposkax. Ha cerogusimuuii AeHb UX 1071 OT
obuiero yncia 3apeructpupoannbix JIC cocrasiser 1,8%. ap-
mauesrudeckuii peiHoK [0JIC Ykpaunsl npecTaBiIeH KOMIUICKC-
HbIMH (87%) 1 MoHOKOMITOHEHTHBIMU (13%) JIC.

Jlis  XapakTepuCTUKH acCOPTUMEHTHOH momutuku [oJIC
VKpauHbl MCHOJIB30BAJICS MOKA3aTeIb — HHJIEKC aCCOPTHMEHT-
HOM 3aBHCUMOCTH OT HIMIIOPTA: COOTHOIIICHUE KOJIMYECTBA 3ape-
THCTPUPOBAHHBIX 3apyOexxHbIX JIC oT obmero xommuectsa JIC
Ha KOHKPETHYIO Jary. MHIEKC acCOPTUMEHTHON 3aBUCHUMOCTH
ot ummnopra JIC, cocrosiuuem Ha 01.01.2018 1., cocrasiser 0,69,
a juist [oJIC — 0,86. Ha papmaneBruueckom peiake ['0JIC Yipa-
HHBI TI0Ka3aTeJIb 3aBUCUMOCTH OT UMITOPTA BBIIIE, T.e. UMIIOPTO-
3aBUCUMOCTS B accoptiuMente ['0JIC Belle, 4eM B acCOPTHMEH-
Te 3apeructpupoBanHbix JIC B Ykpaune. IlosTroMy akTyanbHON
3amadell COBPEMEHHON MEIUIUHEI U (apMalin SBISIETCS yBe-
nuaeHne accoprumenta [0JIC oTeuecTBEHHOTO TPOM3BOACTBA.

CoracHo naHHbIM [ocynaperBenHoro peectpa JIC Ykpau-
HBl B (hapMaKoTepaneBTHYecKylo rpymiy «lomeonarndeckue
cpenctBay Bxomar 228 nammeHoBanmil JIC, oHU mpencraBie-
Hbl ueTelpHaaaTeio JID: Tabnerkn (31,6%), Kamau opanbHbIE
(32,0%), pactBopsl miist uabekuuii (14,9%), rpanynsr (12,7%),
MasH, reiu (2,7%), usetsl, coopsr (2,2%), cuporsl, cupel Ha-
3aJIBbHBIH, CYNIIO3UTOPHH, KaIlCyJIbl, TAOMETKH IIHITYyIHe, KaTuIH
© GMN

m1asHele, B 1eiaoM 3,9% (puc. 2). Haubonsmas yacts ['0JIC 3a-
perucTpUpoOBaHa B BHIE TAOJIETOK U OPAJIbHBIX Kallellb.

= Kannu opaneHsie - 32,0%

0o 297 P4 _oa
. = Tabnetkn - 31,6%
22_09 04 .
27 i PacTBop ANA uHbeKuuid - 14,9%
32,0 - rpanynsl - 12,7%
127 — = Masu, renu - 2,7%
\ = LiseTbl, COopbl - 2,2%

= Cupon - 0,9%

= Cnpeii Ha3anbHblii - 0,9%

= Cynnoautopim - 0,9%
= Kancynei - 0,4%
= Ma3Hble kannu - 0,4%

=TabneTkn wunyune - 0,4%

Puc. 2. Pacnpeoenenue I'oJIC no JI® (Yrpauna)

CermenTtupoBanue ¢apmanesriuyeckoro peiaka [0JIC Ykpa-
UHBI 110 (PUPMaM-TIPOM3BOJUTEISIM [TOKA3JI0, YTO JIONS 3apy-
0exHbIX GupM coctapister 86,0%, a oredecTBeHHBIX — 14,0%.
AccoptumenT [0JIC oTedecTBEHHOrO NPOM3BOACTBA Mpe-
crasnen JIC cemu ¢pupm: 3AO «HanmonanpHeiii [oMeonarnyue-
ckuit Corosy, . Kuer (50,0%), [TAO «buonuky, r. Jlagsikus,
Bunnnnkas o6mn. (13,2%), YAO «Harmmonansuerii [omeonarn-
yeckuii Coro3», . Jlyousr (10,0%), 3A0 «JlekrpaBbry, OO0
«Apnukay, OO0 «l'omeonarnueckas anrekay, OO0 «Dabpu-
Ka PaCTHTENIBHBIX JIEKapCTBEHHBIX cpeacTs «lIpupomnbie Je-
kapcTBa» (1o 6,7%). Cpenu 3apyOeXHBIX TPOM3BOAUTENCH Ha
(hapMareBTHYECKOM PBIHKE YKPaWHbI JUAUPYIOLUIYIO MO3HUIIUIO
3aHUMaloT npeanpusatus I'epmanun - 63,1%, Ascrpuu - 17,7%
u Poccuiickoit ®enepanuu - 8,1% (tadmuma 1)

M3yuenue locynapcrBennoro peecrpa P® mnokazano, yto
HACBIILICHHOCTh (hapmarieBTudeckoro poaka [oJIC Poccun no-
CTaTO4HO OoJbInast: 3apeructpupoBano 465 I'0JIC B pa3nuvHbIx
JI®: rpanynsr (29,0%), xammm opanbHble (24,3%), TabIeTKH
(22,8%), masm, remuw, Kpema, Macia, omonenbaoku (12,0%),
pacTBopHI 1t nHbeKIHH (5,2%), cynmosutopui (3,0%), Karu
[JIa3HbIe, KapaMelld, PacTBOPEI Ui MPUEMa BHYTPb, CUPOIIBI,
cnpen — B cymme 3,7% (puc. 3). Accoprument [0JIC, ommyaro-
mmxcst HopMoil BRIITyCKa BeChbMa pa3HOO0pa3eH, OOJIbIIas 4acTh
JIC BrImyckaeTcs B BUi€ TpaHyIl M Kalelb OPabHBIX.

[ paHynel - 29,0%
u Kannu opaneHele - 24,3%
mTabnetin - 22,8%
=Maau, renn, kpema, Macna,
onofenbaok - 12,0%
= PacTBOp ANA UHBEKLMIA - 5,2%
= Cynnoautopum - 3,0%
Cupon - 1,1%
HazanbHble kannu, cnpeii- 1,1%

masHble kannu - 0,6%

PactBop Ana npuema BHyTpb - 0,6%

= Kapamens -0,2%

Puc. 3. Pacnpedenenue I'oJIC no JID (Poccuiickas Pedepa-
yus)

B xoJ1e cerMeHTanMOHHOTO aHanu3a papMaleBTHISCKOTO
pbiHKa P® 110 MPOU3BOACTBEHHOMY IIPU3HAKY YCTaHOBIICHO
npeobnananue nonu ['0JIC oTedecTBEHHOTO MPOU3BOACTBA
— 66,2%, ocranpHble 33,8% — 3apy0eXHOTO MPOU3BOJI-
ctBa (Tabmuua 2). Beisieiaeno, uro I'oJIC mpemmararor 16
poccuiickux QapmaneBTHYeCKUX (GUPM-TIPOU3BOAHUTEIECI.
Cpenu HuX auaupyooT 5 kommnanuii: OOO «oxtop H»
(24,0%), OO0 «Dnac Xonauur» (15,5%), OO0 «Ankoii»
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Tabnuya 1. Iloxazamenv pecucmpayuu 1oJIC 6 uccnedyemvix cmpanax

Kommaectso 3aperncrpuposannsix ['0JIC
Crpanbl-npousBoauTENH Poccuiickas Pecny6nmka Pecmy0Onmka
Yipanna Denepanus benapycn Kazaxcran

ABcTpus 35 22 8 16
Pecny6nmka bemapych - - 4 -

I'epmanus 125 102 32 48
Pecny6nuka Kazaxcran - - - 3
Wramus 3 - - -
Kanana - 1 1 -
JlutoBckas PecryOnunka - 1 - -
Manbra - 5 - -
[Tonpia 1 - - -

PO 16 308 17 14

CIIA 3 11 1 2
Ykpauna 32 - - -
XopBarus 1 - - -
UYenickas PecrryOmmka 5 - - -
Opanuus 5 14 5 1
LIBeituapus 2 1 - -

Bceero 228 465 68 84

(14,3%), OO0 HII® Marepua Meauka Xonauur (11,0%),
000 «I'omeodapm» (9,0 %). Cpenn 3apyOeKHBIX MPOU3-
BOAMTENIEH IepBOe MECTO B peHTHHre mpuHamiexkut [ep-
MaHnu (65%), Bropoe — ABctpuu (14,0%), a TpeTbe MeCTO
Opannuu (8,9%).

B Tocynapcreennniii peectp JIC PB cocrosHuem Ha
01.01.2018 rona BrmoueHo 68 I'0JIC, koTopble BBITYCKalOTCS B
Bujie Bocbmu JID: tabnetku (50,0%), karumu opansHbie (27,9%),
pacTBopsI U1 uHbeKIWi (8,8%), rpanymnsl (7,4%), masu (1,5%),
chpeil Ha3aJIbHBIM, CUPOIl U PACTBOP JUIA MpHeMa BHYTPH (110
1,5%) (puc. 4). bonbmas gacts accoptumenta ['oJIC npencras-
JIeHa TaOJICTKAMK M OPAJIbHBIMHU KaIlIIMU.

15 1.5 /1.5

1,5 mTabnetn - 50,0%
74

= Kannu opanshbie - 27,9%

= PacTsop ANA UHbEeKUWA - 8,8%
B paHynel - 7,4%

mMa3n - 1,5%

= Cupon - 1,5%

HaszanbHbiii cnpef - 1,5%

50,0

PacTeop ansa npuema BHYTPL - 1,5%

Puc. 4. Pacnpeoenenue I'0JIC no JID (Pecnybauxa benapycy)

CerMeHTaIOHHBIIT aHamu3 (apMaleBTHUECKOro phiHKa Pe-
cnyonukn benapycs (Pb) mokazan, uro npeodiamaet pomns [oJIC
3apy06exxHoro mponsBoacTsa — 94,0%, ocrambusre 6,0% — JIC
oreuecTBeHHOro mpousBogctea COOO Axonut®apma. Cpenu
3apy0eXKHBIX CTpaH-NPOM3BOAMTENEH JUIUpYyIoT: [epmaHus
(51,0%), Poccwmiickas denepanust (27,0%) u Actpus (12,7%).

B TocymapctBenHom peectpe JIC PecmyOmmkn Kazaxcran
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(PK) 3apeructpuposano 84 I'oJIC, koTopble MpeacTaBiIeHbl Ha
(apmarieBTHUECKOM pBIHKE B BHAe: Tabuetok (53,6%), opaib-
HBIX Kamenb (25,0%), mazelt u macen (7,1%), pacTBopoB aist
nabeknnit (6,0%), rpanyn (3,6%), cynmosuropuii, crnpees Ha-
3aIbHBIX, CUPOTIOB 1 YaeB (no 1,2%) (puc. 5).

REREERT

|

=Tabnetku - 53,6%

mKannu opaneHsle - 25,0%
= Maan, macna -7,1%
HPacTBOp ANA WHbeKUWA - 6,0%
m[paHynsl - 3,6%
H Cynnoautopun -1,2%
Cwpon - 1,2%
HasanbHble kannmm - 1,2%

Yam - 1,2%

Puc. 5. Pacnpeoenenue IoJIC no JI® (Pecnyonuxa Kazax-
cman)

Amnanns peiHka PK 110 ero cermeHTam nokasal, YToO Ha phIH-
ke npeobnanaror ['0JIC 3apybexnoro npousBoactea — 96,4%.
JInpepamu cpenn Hux sBisttorcs: [epmanust (59,3%), ABctpus
(19,8%), P® (17,3%) cootBercTBeHHO. Ha nmoito oTeuecTBEeH-
HBIX Ipou3BoAuTesel npuxonutbes Beero 3,6% — [IK «Dupma
Kozpimaity, TOO dutOneym.

CermentupoBanue accoprumerta [0JIC no Buny JI® noka-
3aJ10, YTO HAHOOJIBIIYIO HUIIY Ha (papMaleBTHYeCKNX PBIHKAX
P®, Pb u PK 3anumaror tBepasie JIO. A Ha ykpanHCKOM ¢ap-
MaleBTHUECKOM PBIHKE JIMJMPYIOT TBepabie U sxunkue [oJIC B
OJIMHAKOBOM COOTHOIIICHNH (Tabnuiia 2).

CpaBHUTEIbHBIN aHanm3 JHUPYIOLIHX bupm-
MIPOU3BOAUTENCH MO KOJIMYECTBY 3aperucTpupoBaHHbIX [0JIC
Ha peIHKax Ykpausel, PO, Pb u PK npezncrasnen Ha puc. 6.
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Tabnuya 2. Ceemenmuposanue accopmumenma comeonamuyeckux JIC no eudy JI®

Crpanbl
Bun JI® Poccuiickas Pecny6auka Pecny6auka
Yxpauna Deepanus Beaapycs Kazaxcran
TBepubie 48,2% 52,0% 57,4% 58,3%
Kunkne 48,2% 34,2% 41,2% 35,7%
Msrkue 2,7% 12,9% - 6,0%
T"a3o00pa3zubie 0,9% 0,9% 1,4% -
Tabnuya 3. Pacnpedeenue I0JIC no gpapmakomepanesmuueckum epynnam
Kosmmuectso I'oJIC no ucciiegyeMbiM cTpaHaM
ATC-rpymna Ykpanna Poccuiickas ®@eanepauus Pg;;’;?:;z:a Pecny6auka Kazaxcran
A 44 60 6 10
B - 3 - -
C 26 46 3 3
D 7 43 1 5
G 33 76 12 10
H - 1 - -
J 4 1
L 7 9 4 1
M 21 33 5 7
N 27 63 15 10
P - 1 - -
R 51 112 18 36
S 1 6 - -
A% 7 7 - 1
Hroro 228 465 68 84

1 o
Bionorica SE (Tepmanua) k%
7
Q00 HN® Marepua Meguka (Pocna) 34
14

Deutsche Homoopathie-Union DHU- 10 220
Arzneimittel (Tepmanna) ‘
26
S R
Richard Bittner AG (AscTpus) ﬂ -
18
Biologische Heilmittel Heel GmbH ! 2
Topuaun) s -
0 20 40 60 80

PK =PE mFO mYkpauna

Puc. 6. Pesynomamut ananusa [oJIC no ¢pupmam-npousgoou-
menam

B pesymerare ncciemoBaHHMsS — acCOPTHMEHTa  (HPM-
npousBoauTeneir [0JIC ycTaHOBICHO, YTO Ha pBIHKAX YKpau-
ubl, PO, Pb u PK Hanbonbuii CErMEHT 3aHUMAIOT 5 OCHOBHBIX
xomnanuit: OOO HII® Marepua Menuka Xonausr (Poccuii-
ckas Deneparms); Richard Bittner AG (Asctpus); Deutsche
Homoopathie - Union DHU - Arzneimittel GmbH & Co. KG.
(Tepmanus); Biologische Heilmittel Heel GmbH (T'epmanus);
Bionorica SE (I'epmanus).

Cormacuo ATC-xnaccudukanun ['oJIC mpencraBieHsl Ha
(apMmaneBTHYECKOM pBIHKE YKpauHbl 11 aHaTOMHYeCKUMH
rpymnamu nepBoro ypoBas, 3/4 ToJIC npuMeHsIoTCs B racTpo-

© GMN

SHTEPOJIOTUH, OTOJAPUHIOJIOIUH, HEBPOJIOTHM, I'MHEKOJOIMH,
JIepMaToJIOTHH, ATO Takue Tpynnsl kKak: «CpencrTsa, NeHCTBY-
IOIEe Ha PECIUPATOPHYIO CHCTeMy», «Jlepmaromorndeckue
cpenctBa», «CpencTsa, AEHCTBYIONINE HA HEPBHYIO CHCTEMY,
«CpezcTBa, BIMSIONIME HA OIOPHO-JBHUIATENBHBIN anmapar» u
«CpezcTBa, BIUSIONNE HA MUIEBAPUTENIBHYIO CUCTEMY U MeTa-
oomu3my» (Tabmuna 3).

Ananuz ToJIC no dapmakoTepaneBTHIECKUM TpyIIaM Mo-
Kazajl, 4yTo Ha pblHKe Poccuiickoii denepanun NpucyTCTBYIOT
JIC u3 Bcex 14 rpynm, a Ha psiHKax Pb u PK tonsko 9 rpynn
u3 14. HanGonee mupoko npeactasieHsl: «CpencTsa, IeiHCTBY-
IOIlMEe Ha PECIHUPATOPHYIO CHUCTeMy», «Jlepmartomornueckue
cpeactBa», «Cpencrsa, ACHCTBYIOLIME HA HEPBHYIO CHUCTEMY»
n «CpezicTBa, BIMSIONIME HA MHIIEBAPUTEIILHYIO CUCTEMY U Me-
TaboIH3M».

BuiBoabr:

1. CpaBuurenbHbli aHanu3 [ocynapcrBeHHbIX peectpos JIC
VYkpaunsl, PO, Pb u PK noka3zai, uto HanbobIIee KOIHIECTBO
ToJIC (465) mpencraBineno Ha peiHKe Poccum, 4to sBIseTCS
MPEANOChUIKON Ui pacmmpenus: accoprumenta [oJIC u Ha
(hapMarieBTHYECKOM phIHKE YKPaUHBL.

2. Ha ananusupyeMsIx pblHKax ocHOBHOU cermeHT ['0JIC 3a-
HIMAIOT TBEP/bIC JICKAPCTBEHHBIE (POPMEL. A Ha YKPaHHCKOM
PBIHKE — TBEPJIBIE U JKUJIKHE JIEKAPCTBEHHbIE (OPMBI ITPE/ICTaB-
JICHBI IOPOBHY, @ UMEHHO Ta0JIETKH, FPaHYJIbl, KaIllIi OpajbHbIe
U PacTBOPHI JUISl HHBEKIIHI.

3. OcuoBubiME npousBoautenssmMu [0JIC sBustores Tep-
mauust, ABctpus, PO. YeranosieHo, 4to Ha (apMaieBTH-
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yeckux pblHKax Ykpauusl, Pb u PK nunepamu mo mpous-
BoxcTBy [0JIC sBisitoTcst 3apyOeKHBIE TPEATPUSATHS, OIS
KOTOPBIX COCTAaBIISIET COOTBETCTBEHHO, 86,0%), 94,6% 1 96,4%,
a oreuecTBeHHBIX — 14,0%, 6% u 3,6% cooTrBeTcTBeHHO. Jls
P® ocHoBHBEIMU npouzBoautensiMu [o0JIC saBusioTcs oTeue-
cTBeHHbIE npexnpusarus (66,2%), 1oys 3apyOe’xHbIX COCTaB-
nset 33,8%.

4. Ananu3 mo (hapMaKoTEepaneBTHUCCKUM TPYIIaM ITOKa3al,
yTo TOJIbKO Ha pbiHKe PD I'0JIC npencrasnens! Bcemu 14 rpyn-
namu. Ha peiake Pb u PK noctynssl npenaparsl u3 9 rpymni.
Ha ¢apmanesriueckom peiake Ykpauasl [0JIC npencTaBieHb
11 anaroMuueckumu rpynnamu u3 14 cymectByronmx. OTcyT-
ctBytoT JIC cnenytromux rpynm: «CpencTsa, BIUAIOIINE HA CH-
CTeMy KpPOBU U reMo1od3», «[Ipenaparsl rOpMOHOB U1l CUCTEM-
HOTO TPHMEHEHHUs (KpOME TOJIOBBIX TOPMOHOB U WHCYIIHHOB)»
u rpynmnsl «IIpoTrBONapasuTapHee CpenCcTBA, HHCEKTHLIUIBI 1
pENeICHThD).

5. Ha ceropnsmnuil nenp ans pelHkoB Ykpaunsl, Pb u PK
aKTyaJbHBIM SIBIISICTCSl pacmupenne accoprumenta [oJIC, mo-
BeieHne o JIC 0TeuecTBEHHOTO NMPOHM3BOACTBA, UTO MPH-
BEJCT K MOBBIIICHHIO KaK (PU3MUECKOM, TaK U SKOHOMUYECKOM
nocrynHoctu ['oJIC i nacenenust.
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SUMMARY

COMPARATIVE ANALYSIS OF THE ASSORTMENT OF
HOMEOPATHIC MEDICINES IN THE PHARMACEUTI-
CAL MARKET OF UKRAINE, THE RUSSIAN FEDERA-
TION, THE REPUBLIC OF BELARUS AND KAZAKHSTAN

Tolochko V., Adonkina V., Vakulenko D., Muzyka T.

National Pharmaceutical University,; Institute of Pharmacy
Specialists’ Professional Development, Kharkov, Ukraine

The aim of the study: analysis of the assortment of ho-
meopathic medicinal (HoM) in the pharmaceutical market of
Ukraine in comparison with the market of the Russian Federa-
tion, the Republic of Belarus and Kazakhstan for further pro-
vision of recommendations on possible scientific and practical
directions, expansion of the HoM nomenclature in the Ukrainian
pharmaceutical market.

The objects of research were State registers of medicines of
Ukraine, the Russian Federation, the Republic of Belarus and
Kazakhstan as of 01.01.2018. In the process of research, sci-
entific methods of analysis, systematization and generalization,
scientific literature were used.

The comparative analysis of the State Drug Registries of
Ukraine, the Russian Federation, the Republic of Belarus and
Kazakhstan showed that Russia is the leader in the number of
registered drugs. In the analyzed markets, the main segment of
HoM is occupied by solid dosage forms. Only in the Ukrainian
market - solid and liquid in the same ratio.

It is determined that the main producers of HoM are Germany,
Austria, the Russian Federation. Analysis by pharmacotherapeu-
tic groups showed that only in the Russian Federation market
HoM are represented by all 14 pharmacotherapeutic groups ac-
cording to ATC-classification. In the Republics of Belarus and
Kazakhstan, drugs from 9 groups are available on the market.
On the pharmaceutical market of Ukraine HoM are represented
by 11 pharmacotherapeutic groups of 14 existing ones.

It was revealed that for today the markets for Ukraine, Belarus
and Kazakhstan are relevant is the expansion of the range of
HoM, the increase in the share of drugs of domestic production,
which will lead to an increase in both physical and economic
accessibility of HoM for the population.

Keywords: medicines, homeopathic medicines, dosage form,
assortment, pharmaceutical market, the State Register of Me-
dicinal Products.

PE3IOME

CPABHUTEJLHBINI AHAJIN3 ACCOPTUMEHTA TO-
MEOIATHYECKHUX JEKAPCTBEHHBIX CPEJCTB
HA @®APMALIEBTHMYECKOM PBIHKE YKPAHMHBI,
POCCHIICKOW ®EJEPALINA, PECIIYBIUK BEJA-
PYCh 1 KA3AXCTAH

Tosouko B.M., Anonkuna B.1O., Bakyaenko /I.B.,
Mysbika T.®.

Hayuonanenviii papmayeemuueckuti ynusepcumem, Hucmu-
Mmym nogvlueHUs: KAIUQUKAYUL CReYUATUCO8 apMayull, Ka-
¢hedpa ynpasnenus u skoHomuKku papmayuu, Xapvkos, Ykpauna

Llens nccnenoBaHus - aHANINM3 acCCOPTUMEHTA rOMeoNaTnye-
CKHX JICKapPCTBEHHBIX CpPEJICTB Ha (hapMaleBTUUECKOM PBIHKE
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YKpauHbl B cpaBHEHMM C pbIHKOM Poccuiickoit deneparuu,
Pecniyonmk Benapyce n Kazaxcran i nanmbHeiniero npeno-
CTaBJICHHS] PEKOMEHIAIMHN 110 BO3MOKHBIM HayIHBIM H MPaKTH-
YEeCKHM HalpaBJICHHUSAM, pacmupeHus HomeHKnaTypel [oJIC Ha
YKpanHCKOM (hapMalieBTHYECKOM PBIHKE.

OoObexTamu HcceioBanuii 6611 ocy1apcTBEeHHBIE peecTphI
JIEKapCTBEHHBIX CpelCcTB YKpauHbl, Poccuiickoit ®enepauuu,
Pecnyonuk benapyce u Kazaxcran ma 01.01.2018 rozma. B npo-
1[ecce UCCIICI0BAHUM HCII0Ib30BAIMCh HAYYHbIE METO/Ibl AaHAJIU-
3a, CHCTEeMaTH3aliy 1 0000IIeHNs, HayYHAas JINTEPaTypa.

IIpoBenennbIii cpaBHUTENbHBIN aHanu3 [ocynapcTBEHHbBIX
peectpoB nekapcTBeHHbIX cpencts (JIC) Ykpannsl, Poccuiickoit
Genepauny, Pecniyonuk Benapycs u Kazaxcran moxasain, 4rto
JUJEPOM MO KOJIHMYeCTBY 3apeructpupoBaHublx JIC sBisiercs
Poccust. Ha ananu3mpyeMbIX phIHKaX OCHOBHOM CETMEHT roMe-
OTaTHYECKHX JieKapcTBEeHHBIX cpeacTB (['0JIC) 3anumaror TBep-

Jible JieKapcTBeHHbIe popMbl. Ha yKpanHCKOM pBIHKE — TBEp/bIe
U JKUJIKUE B OJMHAKOBOM COOTHOILCHUU.

OmnpeneneHo, 4To OCHOBHBIMHU TpousBogurensiMu [oJIC sB-
nsrores [epmanust, ABctpusi, Poceniickas @enepanms. Ananmus
no (apMakoTepaneBTHYECKUM TPYIIaM I0Ka3ajl, 4TO TOJBKO
Ha peiHKe Poccuiickoit ¢enepanun ['oJIC npencrasineHs! Bce-
MH 14 dapmarkoTepaneBTHIECKUMHU TpynnaMu cortacHo ATC-
knaccudukamun. B Pecryonukax bemapycs m Kasaxcran Ha
poiake goctynssl JIC u3 9 rpynn. Ha dapmarieBriudeckom phiH-
ke Ykpauns! ['0JIC npencrasiens! 11 aHaToMU4eCKUMU IpyIIIa-
MH U3 14 CyIIecTBYIOINX.

BbisiBieHo, YTO Ha CErofHSIIHUM JEHb Ul PHIHKOB YKPauHBI,
Pecriyoruk Benapycs n Kazaxcran akTyaibHBIM SIBJISIETCS PaCId-
penue accoprumenta [0JIC, nosbienue pomm JIC oredecTBEHHOrO
MPOM3BOZICTBA, YTO NMPHUBEAET K MOBBIMICHUIO KaK (PI3HUIecKoi, Tak
1 sxoHOMIYecKoi goctynHocTH [0JIC s HaceneHus.
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OIIEHKA Y®®EKTUBHOCTH METOJOB OILTATHI CTAIIMOHAPHOM
MEJUIITHCKOM MOMOIIA B PECITYBJIHUKE KABAXCTAH

"Hayp3anuesa A.JL., *Paxpintexos T.K.

Tocyoapcmeennwiii meduyurckutl yrusepcumem copooa Cemetl; Meouyunckuii ynueepcumem Acmana, Kazaxcman

Bo MHOTHX cTpaHax pacxo/sl Ha CTAI[HOHAPHOE JICYCHUE CO-
CTaBISIFOT TIOYTH TIOJIOBHHY BCEX TOCYIAPCTBEHHBIX PACXOJIOB
Ha MEJHUIMHCKYIO TIOMOIIlb, TIPH 3TOM OCHOBHBIMH TTOKa3aTelisi-
MH, ONPEICISIOIUMH PACXOJIBI, SBJSIFOTCS CTOMMOCTH TOCIIH-
TaJM3aIH U MPOIOLKUTEIBHOCTD TPEObIBAHUS B CTAllHOHAPE
[8]. B cBsi3M ¢ 9TUM CyIIECTBYET MHOXKECTBO METOJIOB OILIATHI
CTAllMOHAPHOW MOMOIIH, KaX/1asi U3 KOTOPBIX MOKa3ana Ty WK
nHYI0 3(QdeKTHBHOCTE B HMCHONb30BaHuM [5,6]. Cpenu cyiie-
© GMN

CTBYIOIIUX METOJOB OILIATHl MEIUIIMHCKUX YCIyI' MOXHO BBbI-
JICNUTh CIIEyroIMe BUIBL: 1) mOcTaTeifHblid OrOKeT, 2) Io-
GaxpHBII Oro/pKeT, 3) MocyTouHas omiaTa (KOWko-IHHM), 4) 1o
MPOJIEYCHHOMY CITy4alo u 5) OIljIaTa 3a yCiyTy.

CucreMa nocTareiHOTo Olo/pKeTa OCHOBAHA Ha Pacxofiax C Iua-
TEXKAMHU, ONpPEIEIIeMbIMU U OCYLLECTBIIIEMBIMU IIEPCIICKTUBHO.
I1pu nanHO# cuctemMe y MeUIMHCKUX opranmsanyii (MO) Het cTu-
MyJ1a K TIOBBIIIEHUIO (P (HEKTUBHOCTH CTPYKTYPBI pacxo/os [14].
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T'nobaneHeIil GromkeT Ha ypoBHe MO mpencraBisieT coboit 3a-
paHee YCTAHOBICHHBIH IUIaTEX Ha IOKPBITHE OOIIMX PacXoI0B
OOJBEHUIIBI, HA TIPEIOCTABIICHHE B OOIINX YepTax COIIACOBAHHOTO
Habopa YCIIyT 3a ONpeeIeHHbIH cpok. [100anpHbIi OromKeT Mo-
KeT OBbITh OCHOBAH KaK Ha Pacxofiax, TaK U Ha pe3yJbTaTax, Wil Ha
KOMOMHAIIMY TOTO M JIPyroro. [7o0GainbHbIil GIOKET MIMPOKO HC-
noe3ytot B ['epmannm, Kanane, Taiisane [10,12].

IIpu cucreme mocyTouHOI (32 KOHKO-ZICHb) OILIAThI JOMUHH-
pyHOUUM CTUMYJIOM SBJISICTCS YBCJIUMYCHUE KOJIMYCCTBA ):lHef/i
npeObIBaHUs B OOJILHUIIE, TIOBBIIICHUE 3aHATOCTH KOEK H, BO3-
MOXKHO, YBEJINYEHHE KOGUHOTO (poHIa M olIiee MmepeMenieHue
aMOyJIaTOPHBIX M OOIECTBEHHBIX PeaOUINTAIIMOHHBIX YCIyT B
cTaluoHap. B 10 )¢ BpeMs1, UMECTCSI CTUMYJI K CHUKCHHUIO UH-
TEHCHUBHOCTH YCIIYT, OKa3bIBACMBIX B TEUCHHE KaXJIOT0 KOMKO-
1. Belcokmii mokazarenb 3aHATOCTH KOMKM JOCTHTaeTcs 3a
CUET yBEIUUYCHHUS YHCIa TOCHUTANN3ALUNA U CPEeaHEH Mpomoi-
JKUTEIbHOCTH nipeObiBanus B OonbHuLe (CIIIT).

CpenHsisi CTaBKa MOCYTOYHOM OIUIATHI OCHOBBIBACTCSI Ha 00-
IMMX 3aTpaTax OONBHHUIIBL, Pa3AeIeHHBIX Ha 00IIee YHCII0 KOHKO-
nueit. CpenHsst cTaBKa MOCYTOYHON OTUIATHI TAKXKE MOJKET KOp-
PEKTHPOBAThCS, YTOOBI OTPaXKaTh XapaKTEPUCTHKU MAIMEHTOB,
KIMHUYECKUE CIIENNATbHOCTH U PA3IIMYNS B CTPYKTYpE CITydacB
1o OOJBHHUIIAM U, KPOME TOTO, MOCYTOYHbIE CTABKH MOTYT OBITH
Pa3HBIMH AJIs1 Pa3HbIX JHEH MpeObIBaHUs B OONBHMUIIE.

Cucrema OILIaThl CTALMOHAPOB MO MPOJICYEHHOMY CIIy4aro Ofi-
HOBPEMEHHO CO3[aeT CTUMYIIBI K YBEITMUYEHHUIO YHMCIa CIIydaeB U K
MHHHUMU3ALMH PACXOIOB Ha KXl ciaydail. Tak Kak MCIoib30-
BaHME PECYPCOB Ha KXl CIIydail JIydIle IoIaeTcsi KOHTPOIIO
MOCTABIIMKAMH, HEKEJTH KOJIMYECTBO MPOJICYCHHBIX CIIydaeB, TO
MOCTIETHUH CTUMYJ OOBIMHO CHIIBHEE, M CHCTEMBI OILIAThI CTAIU-
OHAPOB TI0 TIPOJICICHHOMY CITyJar0 HCIIONB3YIOTCS B Ka4eCTBE Me-
XaHM3Ma KOHTPOJIST HaJl 3aTpaTaMH M COKPAIIEHNSI MOIIHOCTEH B
cranpoHapax. I1o BceMy Mupy NMEIOTCSI CBUACTENBCTBA TOTO, UTO
CHCTEMBI OTLIATHI CTAIHOHAPOB TI0 MPOJICYEHHOMY CITy4alo CBsI3a-
HbI ¢ cokparenrem CIIIT B Gonpaume [13].

IIpuHIUn cucteM MOCYyTOYHOH OIUIATBI M OIJIATHI IO MpoJIe-
YEHHOMY CJIydaro 3aKJII0YaeTCs B TOM, YTO OHH MOJIPa3yMeBaloOT
OCYIIECTBICHNE TAKUX BBIIJIAT CTAIIMOHAPAM, KOTOPBIE OTpaka-
11 OB CPETHIOI0 CTOMMOCTD IIPOM3BOJICTBA €AMHHUIIBI Pe3yJIbTa-
Ta B PAIOBOI OOJBHUIIE, U KOTOPBIE MOT'YT KOPPEKTUPOBATHCS C
LETIBIO YUeTa PEeTHOHAIBHBIX 9KOHOMHUYECKNX ycloBuid. Orata
cpemHell CTOMMOCTH EIWHHIBI Pe3yJbTaTa, TaKoW Kak Ipolie-
YEeHHBIN CITydai, CO34aeT CTUMYII K MOBBIIICHHIO 3P (HEKTUBHO-
CTH, TOT/Ia KaK MOKPBITHE (haKTHUECKNX PACXOMOB Ha KaKIbIH
cirydail co3maeT cnalblii Wi BOOOIIE HYJIEBOW CTUMYI JUIS TIO-
BbIIIeHUS 3()(HEKTUBHOCTH.

Kaxaplii 13 nmepedrcieHHbIX METO0B OasupyeTcs Ha pa3ind-
HBIX KPUTEPUSIX OLEHKH M IMHUIIBI U3MEPEHHS PE3YIIbTaToOB Pas-
smuHebl. [To nccnenoBanusim BO3 npumeneHre 1aHHOW METOIAMKU
B Pa3HBIX CTPaHaX BO MHOTOM CXOXKH, OJTHAKO CYIIECTBEHHO OTJIH-
YaIOTCsl B KAJIBKYJISILIMU U OLICHKE 3aTpar Ha JiedeHue [4].

C 2012 rona B Pecriybninke KazaxcTan moBceMecTHO BHEIPSI-
€TCsI CHCTEMa OIIATHI 32 IPOJICYEHHBIH CIIydaif o KIIMHUKO-3a-
tpataeM TpynmnaMm (K3T). [TomyunBmee mmpokoe pacmpocrpa-
HEHHUE BO MHOTHX CTPaHAaX METOHKA OILIATHI 110 IIPOJICICHHOMY
cirydaro Oblta ocHoBaHa "diagnosis-relatedgroups (DRG)” Briep-
Bble pa3padorannas B CLLIA B konne 60-x rogoB XX Beka. Me-
tonuka DRG B mepeBofe KaKk «IHarHOCTHYECKH POJICTBEHHBIE
rpymnnsl (JIPI')» o3Hauaer knaccudukanuio KIMHUYECKUX CITy-
YyaeB CTAllMOHAPHOTO JIEUEHUs] MO OAHOPOIHBIM PECypCo-3a-
tpatHbeM rpymnnam [1,2]. o onpenenennto DRG knaccudunm-
PYIOT CIIy4au B COOTBETCTBHH CO CIIEIYIOIIMMH ITePEMEHHBIMHU:
OCHOBHbBIC 1 BTOPUYHBIC MArHO3bI, BO3PACT U I10J MAlUCHTa,
HaJIMYKE COITyTCTBYIOIIUX 3a00JICBAHUN M OCIIOXHEHUH U BBI-
nojHsAeMble npoueaypsl [11]. JlaHHas MeToAMKa TaBHO HUCIONb-
3yercss B Medicare u cucremarnuecku oOHOBIsIeTC. OCHOBOM
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METO/IMKH SIBIISICTCSl KJIMHUYECKas KiacCU(UKanus Ccirydaes
TOCTIUTAIN3AIMY U CHCTeMa Koau(ukaTopoB. Vcnons3oBanue
JTAaHHOW MeToiuKH Havyanock ¢ 1983 roxa Ha teppuropuu CIIIA,
Jlajiee pacpoCTPaHUBILIUCH BO MHOTHUX CcTpaHax mupa [8]. B Ha-
cTosimee BpeMst (QYHKIIMOHHUPYIOT ciexyronme Bapuanun DRG:
Medicare DRG, Refined DRGs (R-DRG), All Patient DRGs
(AP-DRG) , Severity DRGs (S-DRG), All Patient, Severity-
Adjusted DRGs (APS-DRG), All Patient Refined DRGs (APR-
DRG), International-Refined DRGs (IR-DRG) u apyrue. Kax-
Jasi CTpaHa HCIOJIB3YeT AAHHBIH METOJ aJanTupys K CBOUM
COLIMANIbHO-3KOHOMHYECKUM YCIOBUAM. OTHOCHUTENBHBIE pa3-
JIMYUSL B HUX 3TO METOAUYECKHE MOXO/IbI K pacdeTy CTOUMOCTH
U B crioco0ax OIuIaThl MEIUIIMHCKUX YCIIyT [9].

B kazaxcranckoit mogenu K3I' 3a ocHOBY pacueTa B3sITHI ue-
TBIPE OCHOBHBIX METO/la KJIMHMKO-DKOHOMHUYECKOI'O aHaJIu3a:
aHaIN3 «MUHUMU3ALUH 3aTpar»; aHAIN3 «3aTpaTbl-3()(PeKTHB-
HOCTBY»; aHAJIN3 «3aTPaThI-TIOJIE3HOCTh; aHAIN3 «3aTpaTa-Bbl-
rona» [3]. dannbii metog K3I' o3HauaeT rpyniy KIMHHUYECKU
OJTHOPOJIHBIX 3a00JIEBAaHUH, CXOMHBIX 10 CPEIHEH CTOMMOCTH,
CTPYKTYpE 3aTpaT u HabOpy HMCIONB3yeMBIX KIMHHYECKHX pPe-
cypco.Cuctema ¢puHaHCHpOBaHMs, ocHoBaHHAs Ha K3, mpen-
rmojiaraet pacder ¢ OOJbHUIAMU 10 CPEIHEMY PETHOHAIHLHOMY
Tapudy, T.e. CTalOHAP 3a KaXIOr0 BBIMHCAHHOTO MAalUCHTa
MOJTy4aeT BO3MELIEHUE, PABHOE CPEIHUM I10 IPYIINe CTallMOHA-
POB CIIOKUBILIMMCS 3aTpaTaM [0 KIMHUUECKON KilacCu(pUKaIuy,
B KOTOPYIO IOTAJIaeT JaHHbBIH OONBHUYHBIN cirydaid.OCHOBHON
tenbio BHenpenus: K31 B PK ObL10 MOBBINICHNE KAUueCTBa MEIU-
LIMHCKOW TIOMOIIM U pallMOHAJILHOE yIIpaBiieHue 3arparamu [7].

C momenTa BHeipenust K31 B cucremMy oruiarel METUITMHCKUX
YCIIyT, JAHHBIH METO[ IIPOIIEN HECKOJIBKO 9TAaNoB TpaHc(opMa-
nun. Ha srane nepexona Kazaxcrana B cucteMy 00s3aTeIbHOTO
ME/IUIIMHCKOTO CTPaXOBaHMS BBI3BIBAET WHTEPEC MPOM3BECTH
AHaJN3 BIHSHUS CUCTEM OIUIAThl MEIUIWHCKHIX YCIYT HA MEAU-
Ko-3KoHOMHuueckue nokazarenun MO PK.

Lenbio McCne0BaHuUs SBIIACH OLeHKA d(PPEKTUBHOCTH Me-
TOZOB OILIATHI MEIUIIMHCKOM IIOMOIIY B yCIOBHUSX CTALIMOHAPOB
Pecny6nukn Kazaxcran.

Marepuan u MeToaAbl. MaTepnanoM HCCIIe0BaHMs SIBUIINCH
ME/IMKO-CTATUCTHYCCKHE U (DMHAHCOBBIC MOKA3ATEIH JCSTCIb-
HOCTHU TPEX MEIUIMHCKUX OpraHU3aluii ¢ pa3IudHbIMHI (hopma-
mu oratel 3a 2010-2017 rr.

Pernonanpublii oHkosorudyeckuil nucrnancep r. Cemeit
(POJ]) siBnsieTCst OMHUM U3 KPYITHBIX JICUCOHBIX YUPEIKICHUI
B BocTounom pernone Pecnyonuku Kazaxcran. UucneHHOCTD
HaceJieHHs: 00CITy)KHBAaeMOM TEPPUTOPHHU, B COCTAB KOTOPOW
BXOJST IIecTh pailoHOB Boctouno-Kazaxcranckoit obnacrtu,
coctaBisier 619,4 Teics4 denmoBek. JucmaHcep ¢ MOMEHTa
OpraHu3aluy U B TEUCHUE CBOCH NEATEIHHOCTH pPeIaeT Ipo-
0JIeMBI 10 OXpaHe 340POBbS HACEJICHHs PErHOHa, CBSI3aHHBIC
C paHHUM BBISBICHUEM, JICUCHHEM N peabminrtanueid 60ib-
HBIX C IIPEIPAKOBBIMU H 3]I0Ka4€CTBEHHBIMH 3a00JI€BaHUSIMU,
MMEET JaBHHE CIOKHMBIIUECS TPAIULUHU IO OKAa3aHHIO KBa-
TUGUIMPOBAaHHON OHKOJIOTHYECKOH IMOMOIIM HaceleHHo. B
OHKOJIOTMYECKOM LIEHTpE pa3BepHyTO 140 KpyrIocCyTOYHBIX
u 20 cTanuoHap 3aMeNIaoIINX KOCK, TIe MOTYyJaloT JeueHue
oxoio 5000 GonpHBIX exeronHo. [TonuKNINHIKA OHKONIOTHYE-
CKOT'O JIMCHAHCEpa €KErOfHO OKa3blBaeT KOHCYIbTAaTUBHYIO
nomotb cBeimre 42 000 marueHTaM.

YHUBEPCUTETCKUI rocnuTallb [0Cy1apcTBEHHOTO MEIUIIMH-
ckoro yHuepcureTa I. CeMeil, sBiIseTcs KpyNnHEHIIMM MHOTO-
npoUILHBIM  JI€UeOHBIM, yueOHO-NIEIArOTHYeCKUM  YUIPexK-
nenueM B PecnyOnuxe. B coctaBe meHTpa 15 crannoHapHBIX
otaenenunit Ha 530 koek (210 nexuarpuyeckux u 320 [u1st B3poc-
JIBIX), OKa3bIBAOLIMX 31 BUJ CHICLIMATM3UPOBAHHOMN TOMOIIIH.

KITI na IIXB «TaiiblHIIMHCKAs LEHTpajbHas palOHHAs
GOJIbHULIAY SIBJISETCS JICYeOHO-TTPOPUIAKTHIECKONH OpraHn3aiu-
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e, pacronoskeHHoi B CeBepo-Kazaxcranckoii obnactu. [LmaHoBast
MoIHOCTH NOMMKIMHUKK 400 rocereHuii B cMeny U 125 xoek Kpy-
IJIOCYTOYHOIO CTaluoHapa. Paauyc oOcimykuBaeMoil TeppuTopuu
cocrasister 110 km. KonuuecTBo NpUKpEIUIeHHOro HaceleHus 10
cocrosiauio Ha Hadaso 2018 . - 45503. B nonmkimHmke paboTaior
Bpauu 1o 17 crneruanbHOCTIM.

PesyabTarsl U uX obcyxnaenne. Qunancuposanue no 2io-
banvHomy 01002Ccemy

Jlo 2012 r. POJI r. Cemeii (uHaHCHPOBAJICS 3a CYET MPO-
JICYCHHBIX CilyyaeB, coctosumx B K3I. Bosmemienue omnarst
CTaLMOHAPHOTO JICYSHHs POM3BOIMIICS MO CIIEAYIOIIei cxeme
(puc. 1.

PO/ r. Cemeii

KJIMHHUYECKas

3aTparsbl HA
CTATHUCTHKA MO

cayqasiM cTauMoOHapHOe
@ rOCIMTAJIN3AIUN JieeHne
=
=
2 [ OruerHOCTb 110 (hopmam ]
3
s 5
=
=3
s
= KOMY
=
=

[ Pecnybiukanckuii 6romxer ]

Puc. 1. Cxema ¢unancuposanus no KiuHUKO-3ampamusim
epynnam (K3I')

(KOMY - komumem onnamei meouyunckux yciye, KKM®I —
KoMumem no KOHmpomo MeOUYUHCKOU U ghapmayesmuieckou Oe-
amenvrocmu, OY3 — Obnacmuoe ynpaeienue 30pasooxpanenus)

B mocnenyroniem aHHBIH METO BO3MEILCHHUS 3aTpaT MOKa-
3aJ1 HU3KYH0 3 (QEKTUBHOCTH B CIICIYFONINX TOKA3aTEIIAX:

- OTCyTCTBI/IC OPUCHTHUPOBAHHOCTHU HaA pesyanaT U PaHHIOKO
}ll/laFHOCTI/I](y;

- OTCYTCTBHE KOMIUICKCHOI'O MOJX0/1a K JICUCHHIO Ha aMOyIia-
TOPHOM U CTAllTMOHAPHOM ypOBHS{X;

- HE NalUeHT-OPUCHTHPOBAHHOCTH (3aBHCUMOCThH OMOKETa
oT 00beMa yciyr);

- HEJIOCTATOYHOE JICKapCTBEHHOE OOECIeUeHUe B T.4. Ha aM-
OyJIaTOPHOM yPOBHE;

- OTCYTCTBHE MHTEIPUPOBAHHOCTH (DMHAHCHUPOBAHUS MEIKLY
aMOyJIaTOPHBIM U CTallMOHAPHBIM YPOBHIMU;

- HU3Kasl MOTHBALMsI IEPCOHAJIa Ha KaueCTBO.

B cBsi3u ¢ atum pemrennem M3 PK B 2012 roxy Obi10 mipu-
HSTO IEpEeBECTU OHKOJIornyeckyro ciayx0y PK Ha robanbHbIi
OIOIDKET.

LlensiMu BHEpEeHUSI TII00AIBHOTO OIOKETA ITOCITYKHUITH:

1. yBeaneHne paHHeﬁ JUArHOCTUKU U MPOAO/DKUTEIIBHOCTH
JKM3HH 5 JIeT u Goree;

2. I[OCTyl'IHOCTl), HETIPEPBIBHOCTH U KAYCCTBO JICYCHUA,

3. Pa3sBUTUE COLUAJIBHBIX U IICUXOJIOTMYCCKUX yCJ'[yF;

4. OCTYIHOCTH JIEKAPCTBEHHOTO 00ECHEUEHHMs MOBBIIICHUE
YAOBJIETBOPEHHOCTH IALJUEHTOB;

5. ONTHUMHU3ALKSI PECYPCOB U MOBBILICHHE P PEKTUBHOCTH UX
UCIIONB30BaHUS,;

© GMN

6. IOBBIIICHUE MOTHBALIMS MEIULIMHCKOTO IEPCOHAA;

7. NOBBIICHAE PKOHOMUYECKOH CaMOCTOSTEIBHOCTH M Kade-
CTBA MEHEKMEHTA.

I'moGanbHBIH OFOKET — 3TO METO OILIATHI MEAUIIMHCKOM TOMO-
I, TIPH KOTOPOM (DHHAHCHPYIOII[asi CTOPOHA OILIAYMBACT IOCTaB-
MKy MeuimHckux yenyr JIITY 3apanee cormacoBaHHbIN 00beM
MEIUIIIHCKON MOMOIIH. YCTIOBHS OILIATHI IT0 METOMY TII00AIBHOTO
OOKETa ONPEAEISIOTCS JOTOBOPOM, 3aKII0YaeMbIM MEXITy (Gu-
HAHCUPYIOLIEH CTOPOHOH U NOCTaBLIMKOM MEULIMHCKUX YCIIyT:

Omnata 3a OKa3aHHbIE MEIUIUHCKHE YCIYTM OHKOJOIHU-
4YecknM OOJIBHBIM B paMKax TapaHTHPOBAHHOTO oObema Oec-
wiatHoit MeauuuHckord momomu (I'OBMII) ocymectBusiercs
[0 KOMILJICKCHOMY Tapu(y Ha OJHOTO OHKOJOTHYECKOro 0O0ib-
HOTO CyOBEKTaM 3/IpaBOOXPAHEHUs, 32 MCKIIOUYCHHUEM DECILy-
OMMKaHCKUX OpPTaHU3aLUi 3paBOOXPAHEHHMs, OIIaTa KOTOPEIM
OCYIIECTBISIETCA 33 OKa3aHWUE CTAIMOHAPHOI M cTalMOHapo3a-
MeIIaloNell MeJUIIMHCKONW MOMOIIH 110 Tapudy 3a OIUH IMPO-
JIeYeHHBIN citydail. PUHAHCHPOBaHUE OHKOJIOIMYECKOTO [IHC-
MaHcepa Hayajo MPOU3BOAUTCS MO KOJUUECTBY AMCIIAHCEPHBIX
YYETHBIX TI0 KOMIUIEKCHOMY Tapudy, yrBepxkaecaHomy OY3. B
paMkax riobanpHOro Oromkera JeiicTBoBaia cucteMa (GpuHaH-
CHPOBAHUS «HAlMEHT-OPUCHTHPOBAHHOCTBY, TO €CTh JCHBIM
CJIIOBANM 32 ManueHToM. [Ipu BBIOOpe MamMeHTOM ApYToro
neyeOHOrO yupexnenus, POl nec obs3aTensCTBa 1Mo omiare 3a
neyeHue. Ocoboe 3HauUCHHUE B pealu3alliy NPOrpaMMBbl Pa3BU-
THUSI IPUJIABAIOCH MHTETPALMK C NEPBUYHON MEIMKO-CaHHUTap-
ol momontpto (IIMCII) U MOBBIMICHUIO OHKOHACTOPOXKEHHO-
CTH CpeAr Bpadeil MEpBUYIHOTO 3BEHA.

Kpome Toro, M3 PK Obutu onpeneneHbl MHIMKATOPBI, 110
KOTOPBIM IIPOBOIMIIACH PEHTHHIOBAsl OL[EHKA OHKOJIOTHYECKUX
qucnancepoB. OCHOBHBIMH TOKa3aTEIsIMU Ul TPOBECHUS
PEHTHHTOBOI OIIEHKH OHKOJOTHYECKHX IHCIAHCEPOB BHIOpa-
HBI 11enieBble nHAnKaropsl [Iporpammerl («IIporpamma passurus
OHKoOJIOrH4eckoi momoinu B PecnyOnuke Kazaxcran Ha 2012—
2016 rr.») ¥ IMHAMUKA HHAUKATOPOB MEHEIKMEHTA.

LleneBble 3HaUEHHs MO TOKA3aTENsIM YCTAHOBIEHBI C y4ETOM
TakoBbIX [IporpamMmel (MeMopaHayM) 1O KaXXIOMY PETHOHY WIIH
MoKa3aTenei 3a aHAIOTMYHBIA IEPHO] IPOIIIOro rofa (puc. 2).

Llenesoi mHugueatop no MemopaHgymy

—CHHSEHHE CMERTHOCTH
o1 3H [%ooo)

—V¥eeauyeHne
yaensHoro seca -1l
cragmm IH (5]

26,9 ! ONEAT HACENEeHHA
CEPWHWHIOELIRM
nporpammanm (3]

92,4

—VEeAuueHWe Y. Beca
BONEHLI, MPOMSHE LM
5 u Gonee net (%)

——OxeaT
CAEUHANHIN FOESH HaIM
MNPOTHECONYXONEEEIN
NEeYeHHER C ENEpELe
EbABENeHHBIM 3H (3]

mHHEHCMpDBEHHE norogam

KZT

B

1394 350 100
KT
1637 083 263
KT
2934 798 GE3
KT
2040931 767
KT

B57 233 03

2011r. 2012r. 2013r. 2014r. 2015r.

Puc. 2. Buinoinenue yenesvix uHouxamoposg no Memopan-
oymy PO/ 2.Cemeti (moukaa auHus - niaHoevle UHOUKAMOPbL,
moncmas MunUA - pakmuyeckoe @uinonHeHue)
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CornacHO JaHHOMY Tpa(UKy OYEBHIHBI M3MEHEHHS IOKa-
3aresneil OHKoJOru4eckoi 3a00JIeBaéMOCTH MPU HU3MEHEHUHU
o6beMoB ¢uHancupoBanus. Tak, B 2011-2015 rr. nocturny-
Thl OCHOBHBIC LICJICBBIC UHIUKATOPHI 110 MeMopaHuyMy. CHI/I—
KEeHa CMEPTHOCTH OT 3JI0Kau€CTBEHHBIX HOBOOOPAa30BaHUM Ha
17,2%o0; yBenu4YeH 0XBaT CKPUHUHIOBBIMU IIpOrpaMMaMH Ha-
cenenust Ha 6,9% u Ha 20,3% - crienMaIU3UPOBAHHBIM MIPOTH-
BOOITYXOJICBBIM JieueHueM, Ha 12,1% - ynenbHbI Bec BBISB-
JICHHS 3710Ka4eCTBEHHBIX HOBOOOpa3oBauwuii Ha I-1I ctaauu.

BHeznpenue rnobanpHoro GrokeTa NpUBENIO K yMEHBILICHUIO
craiuoHapHbIX koek ¢ 210 1o , T.e. Ha 33,3%, ogHaKO KOIHMYe-
CTBO IPOJICHCHHBIX B CTallMOHApPE CyI_L[eCTBeHHO HC HU3MCHH-
sock. OTMeuaeTcs yBeJIMueHHe KOeK THEBHOTO cTanuoHapa ¢ 10
110 40 B 2017 r., Ipy 5TOM KOJIMYECTBO MPOJICYCHHBIX B THEBHOM
cranuoHape yBenuumiochk ¢ 716 B 2010 roxy (oo BHeApeHUs
riobanbHOro Oromkera) 1o 1139 B 2012 u 1619 B 2017 rony
(Tabmuma 1).

Takum 00pa3oM, BHEAPCHHE CHCTEMbI DIOOAIBLHOTO OFOM-
JKeTa MO3BOJIWIIO IPOJICYUTh TAKOE )K€ KOJMYECTBO MAl[MEHTOB
P COKpaIleHUHU Koek Ha 33,3% U yBeJIM4nTh KOJIMYECTBO MPO-
JICYCHHBIX B THEBHOM CTalrioHape Ha 55,8%, 4To CBHIETEINb-
CTByeT O NOBBILICHHUH 3KOHOMH'—[CCKOﬁ CaMOCTOSATCIBbHOCTH U
3G PEKTUBHOCTH UCTIOIB30BaHMs OFOMKETHBIX cpencTB MO.

Jo 2018 roma B POJ] r.Cemeii omiata 3a BBICOKOTEXHOJIO-
rudgeckue meaunuHckue ycayru (BTMY) npowussomunach 1o
TapudaMm cTannoHapHOW MemuimHCcKoi momornu (CMIT), npu
atoM ¢ 2013 mo 2017 rr. oTMeuaeTcs 3HaYUTENbHBINA POCT MPO-
JeyeHHbIX ciyyaeB o BTMY, yBenuueHue uucia mposjeyeH-
HbIX Ha 95,9% (Tabnuua 2). JlaHHbIHA oKa3aTelb XapakTepu3yeT
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TEHJICHIIMIO POCTa PECYPCOEMKHX U TPYI03aTPAaTHBIX METO/IOB
JedeHus: OHKOOONbHBIX. O0beM ¢uHaHcupoBanus B 2017 roxy
cHuzuiics Ha 4,6% 10 IpUYKHE MpeKpalleHns QUHAHCUPOBAHHS
U3 MECTHOTO OIO/DKETa.

Co BpeMeHeM B paboTe 1100aIbHOro Oro/pKeTa ObIIH BhIsIBIIC-
HbI CyLIIECTBEHHbIE IIPOOEIIbI, KOTOPBIE IPENATCTBYIOT JalbHEH-
HIeMY Pa3BUTHIO CIIy’KOBI.

Coracho zeiictByromemy npukazy M3CP PK Ne627 «OG6 yr-
BepokieHn [IpaBuiI BO3MEIICHUs 3aTpaT OpraHu3alysaM 3apa-
BOOXPAHEHHUsI 33 CUeT OIO/KETHBIX CpeACTB» (IyHKT 40), OHKO-
JIOTMYECKHE JAUCTIAHCEPBl B PaMKaX KOMIUIEKCHOTrO Tapuda, T.e.
6}0)1)KCTHI>IX CpE€ACTB, BbIACIICHHBIX HA OHKOJIOI'MYCCKUX 00JIb-
HBIX, 3apETrHUCTPUPOBAHHBIX B DieKTpoHHOM peructpe (OPOBb),
JOJDKHBI OKa3bIBaTb KOMIUIEKC MEAULIMHCKUX YCIYT' IPEAPAKO-
BBIM - U OOJIBHBIM C JOOPOKAueCTBEHHBIMH HOBOOOPA30BAHUS-
MH. J{J1s1 OHKOJIOTHYECKHX ANUCIIAHCEPOB ATO SIBIISICTCS Upe3Mep-
HOH Harpy3Koi, Tak Kak M3 BCeX MposiedeHHbIX ciryyaes 10%,
a cpeau ONepaTUBHBIX BUIOB JICUCHUsT OKOJI0 34% COCTaBIISIIOT
JIOOPOKAUCCTBEHHBIC U TIPEIPAKOBBIC 3a00JICBAHUSL.

B pamkax mpoduIakTHUECKUX OCMOTPOB, CKPUHUTOBBIX HC-
CJICIOBAaHUI LUTONOTHYECKasl J1aboparopusi JUCIAHCEpa BbI-
TMOJIHSET IMTOJIOTMYECKUE HcciieqoBanus. Kpome CKkpHHUHTO-
BBIX MPO(UITAKTHUCCKUX HCCIICAOBAHUI B IIUTOJIOTHUCCKYIO
nabopaTopuIo Mmocrynaiu uccienoBanus xeHuH 30, 35, 40,
45, 50, 55, 60 et (u3 LITIMCII ropoma u paitoHoB mpodoc-
MOTp, MEKCKPUHUHIOBBIH BO3PACT — 3/10POBBIC KCHIIMHBI, KO-
Topble oopaatorcs B IIMCII nepBblii pa3 3a TeKyLuii rox 1 UM
IPOBOZUTCS 3200p LUTOJIOTMYECKUX MA3KOB M3 LIEPBHKAIBLHOTO
KaHasa) (tabnuma 3).

Taonuya 1. Ocnawennocms xotikamu PO/] e.Cemetl

IToxa3areau 2006 r. 2010 r. 2011 r 2012 r. 2015 2016 r. 2017 .
ymmocyromoro cramenapa (ke | 210 | 210 | 20 | 210 Mo | M0 ] 0
- THEBHOMW CTaIllOHAP - 10 10 30 20 20 40
Komuuectso nponeuennsix KC 3969 4216 4125 3865 3617 3800 3954
- JIHEBHOM CTaIlMOHAp - 716 873 1139 1128 1397 1619
O00poT KOMKH (CTaoHap) 18,9 20,0 19,6 18,4 24,1 27,1 28,2
- IHEBHOM CTallMOHap - 71,6 87,3 38,0 56,4 69,8 80,9
Cpennee npebbiBanne koek B KC 17,4 16,8 17,4 16,7 13,8 12,8 12,2
- B ITHEBHOM CTaI[MOHAPE - 8,9 10,1 10,4 15,0 15,4 14,4

Tabnuya 2. Obvemsr punancuposanua PO/ e.Cemeti no BCMIT u CMII ¢ 2013-2017 2e.
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Tabnuya 3. [lokazamenu yumonocuueckux uccuedosanuii 3a 2011-2015 ze.

2011 rox 2012 rox

2013 rox

2014 rox 2015 rox

34 855 uccn. 34 659 uccn.

38 846 uccn.

38 066 ucci. 44 957 ucci.

Tab6auya 4. OcnosHbie nokazamenu QUHAHCOBoL dKoHOMUYecKoll OesimenvrHocmu Tativinwunckol [[PE

IMoka3arenan 2013 rox 2014 rox 2015 ron 2016 rox ?O;ec' 2017
KonmdecTBo MpUKPETIICHHOTO HACEIICHHS 47988 46324 46327 44759 45486
lonoBoe punancuposanue LIPb (MiH.TeHTE) 797,8 883,9 943,5 1062,7 1089,1
Cpennsist 3apaboTHas miaTa (TeHre) 68036 77296 77229 86763 90589
Cpennsist 3apaboTHas IIaTa Bpaden 171358 194821 182296 208971 241327
Cpennsist 3apadortHas miata CMP 79285 93101 97607 104773 107323

Tabnuya 5. Konuuecmso wimammuvix eOuHuy u cokpaujerue kaopos cmayuonapa Tatvinwunckot L{PB (wm. eo.)

Ioka3zarenn 2013 rox 2014 rox 2015 rox 2016 rox 9 mec.
2017 rox
Bcero 316,25 222,25 207,25 207,25 207,5
Bpauu 36,25 27,75 27,5 27,5 22
CMP 122,25 86,5 86,5 86,5 84,5
Tabnuya 6. OchogHble nokazamenu 0esmenbHOCMU CMAYUOHAPHOU CILyIHCObL
TToxka3arenn 2013 rox 2014 rox 2015 rox 2016 rox ? Merc(;;017
KonuyecTBo npuKperyieHHOro HaceneHust 47988 46324 46327 44759 45486
Koeunsrit ponn 175 140 140 140 125
O060poT KOHKH 20,3 23,7 25,6 26,2 28,9
CpenHee Ynciio JHEH mpeObIBaHMS 8,2 8 8,1 7,8 7,8

Huronornyeckas nadoparopus PO r. Cemeil He sBugercs
LEHTPAIN30BaHHOH, BCE PAcXOAbl OCYIIECTBISUIUCH 3a CUET
Oromkera mucnancepa. B 2015 rogy mucnancep moTparui Ha
naHHble uccrnenoanus 25 165 130,3 Ttenre (u3 pacuera mo
tapudukaropy 559,76 T. 32 OTHO LIUTONOTHYECKOE HCCIIEI0Ba-
Hue). Ha ToT MOMEHT, Tak Ha3bIBaeéMble OMMOPTYHHCTUYECKHE
LUTONOTHYECKNE TPOPUITAKTUIECKHE UCCIIE0BAaHNS HE BXOAU-
1 B nepedeHb [ OBMII HU oHKOJIOrHYECKOTro JHCIaHCcepa, HU
I[IMCII. IIpu 3TOM, IpH ONMOPTYHUCTHYECKOM MPOQUIAKTHYE-
CKOM OCMOTpE €XEroJHo BBIABIAIOTCA Oonee 30 ciaydaeB paka
IIEHKN MaTKH.

B cBa3u ¢ BBomom mporpammel AlIIl Bpaun mepBHYHOTO
3B€Ha B LIENSX SKOHOMHMHU CBOMX CPEACTB CTalH HANpaBIATh
MAIMEHTOB HA KOHCYJBTAllMH HE B OHKOJIOTHYECKHE, MaMMOJIO-
TMYeCKUe U MPOKTOIOTHYecKre KaOMHEeThI, cornacHo Mapuipy-
Tu3anuu nanuenta (mpukasz Ne452 M3 PK «O6 yTBep)xaeHuun
OHKOCTAH/IapTOB»), @ HANPSIMHK B OHKOJIOTHYECKHUH AUCTIAHCED.
BcenencTBue 4ero 3a HECKOIBKO JIET YBENTUUMIOCH KOIUYECTBO
MOCEIIEHNH MallMeHTaMH IHUCTIaHCEPHBIX OTJENEHUH M Pe3Ko
yBENIUYUICS 00beM pabOTHl B MAPAKIMHUYECKUX OTACNCHUSX.
B cnydae, korna maiieHT HampaBJeH B OHKOIHMCIAHCEp, EMy He
HMEIOT TIpaBa 0TKa3aTh B 000CIeA0BaHUN. MOIIHOCTD JUCIaH-
CEpHOTO OTAEJICHHUS CocTaBisAeT 56 mocemeHunii B cMeny. daxk-
THUYECKUI B CMEHY MOTy4aloT KoHCyasTanuu 6onee 200 num. 13
5652 nepBuuno obOparusmuxcst B PO B 2015 roxy amarnos
noaTsepawics Tonbko y 1400-1500, octanpHble HampaBlICHbI
HE0OOCHOBaHHO. Pacxonbl OHKOMCIAaHCEPa HE MOKPHIBAIOTCS.
Bosznukaer HE0OXOAMMOCTh pa3peulieHus: npobieM mo HeoOo-
CHOBAHHBIM HaTpPABICHUSIM.
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C 2013 roga mpuMeHeHne m100aIbHOTO OIODKETa PacpoCcTpa-
HUJIOCh ¥ HA MEIUIIMHCKHX OPTaHM3allii CETbCKUX HACENEHHBIX
MyHKTOB. OJTHUM U3 IPHMEPOB SBJIAIOTCS TOKa3aTeny TalbIHIIIH-
CKOM LIEHTPaJIbHOM palilOHHON OONMBbHUILIBI (TaOMHIIE! 4,5).

JlanHble TaOnuIpl 4 yKa3bIBalOT, KAK CHCTEMA OTLIATBI MEJH-
LIUHCKO TTOMOIIM MOBJHSATA HA YPOBEHb CpeaHell 3apaboTHOM
TUIaThl MEAMIIMHCKUX PaOOTHUKOB, M3MEHEHHs MPOU3OILIH B
CTOpOHY yBenuueHust Ha 24,9%, cpenHsa 3apaboTHas maTa
Bpaueil yBenuuunach Ha 28,9%, a CMP Ha 26%.

Cucrema r1o6anbHOr0O OIOKETa CYIIECTBEHHO MOBJIHsIA HA
LITaTHBIA COCTAB MEIUIMHCKOM opranuzanuu, Tak ¢ 2013 roga
MIPOM30IIIIa ONTUMHU3ALMS LITaTa: Bpadyel cranuoHapa Ha 14,25
wr.en., CMP - na 37,75 wit.en. (tabnuna 5).

Kax 1 Bo MHOIHX cTanmoHapax pecyOnrky, B TalbIHIIMHCKOM
LIPB 3a nepuon ¢ 2013-2017 rr. cokparieHo KoIM4ecTBO Koek Ha S0
(28,6%), mpu 3TOM yBenmuueH 060poT Koiiku Ha 8,6 (29,7%). Cpen-
Hee MpeObIBaHKe MAIMeHTa Ha KOkKe cokpaTtuiock Ha 0,4 aHs.

Dunancuposanie no KIUHUKO-3AMPAMHBIM 2PYNNAM

DuHaHCUpPOBAaHUE YHHMBEPCUTETCKOro rocnutans locynap-
CTBEHHOTO METUIIMHCKOTO yHUBepcHuTeTa I. CeMeii ocymiecTBIs-
etcs 3a cueT K3I' mo nponeuennomy ciryyaro. [locne BHenpenus
JTAHHOH CHCTEMBI OIIAThl METULIUHCKUX YCIYT BBISBIEHBI Kak
MOJIOKUTENbHBIE, TAK ¥ OTPULATENIbHBIE CTOPOHBI.

AHanu3 CTaTUYECKHX JaHHBIX II0Ka3al, YTO KOJIMYECTBO
koek B 2017 rogy B cpaBHeHuu ¢ 2013 romom cokpaTtmiioch Ha
30 (5,6%). NMeeTcs 3HaUMTENBHOE yBEJIMYEHHE 000POTA KOCK.
CrenyeT OTMETHTh CPAaBHUTEIBHOE CHUKEHUE MOKa3aTens mpe-
ObIBaHusA B cTanuoHape B 2015 1. Ha 1,4 koiiko-1HeH 1o cpaBHe-
uuro ¢ 2011 . (Tabauma 7).
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Tabnuya 7. Kotikoobopom YI' MY o.Cemeii 3a 2013-2017 ze.

IToxa3areau 2013 r. 2014 r. 2015~ 2016 r. 2017 .
OCHAIIEHHOCTb 110 KOHKE KPYITIOCYTOU- 530 530 500 500 500
Horo craruonapa (KC)
- THEBHOM CTaIlOHAp 30 30 35 35 35
KommyectBo mponeyennsrx KC 15990 15544 15706 16470 16403
- THEBHOM CcTallOHap 1250 1148 870 1317 1597
O06opoT KOMKH (cTarroHap) 30,2 29,3 31,4 32,9 32,8
- THEBHOM CTaIloHap 41,7 38,3 24,8 37,6 45,6
Cpennee npeobiBanme koek B KC 10,4 10,6 10,6 10,1 9,6
- B IHEBHOM CTaIlMOHApe 7,7 79 7,8 7,9 8,0
Tabnuya 8. O6wvemor punancuposanus ¥YI' TMY 2.Cemeri no BIMY u CMII ¢ 2013 2. no 2017 e.
2012 r 2013 r 2014 r 2015r 2016 2017 r
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OtMmeqaeTcss eXEerofHbIH POCT 00bEMOB (HHAHCHPOBAHHS 2014 rop,
IIPOIOPLUUOHAIILHO POCTY MPOJICYEHHBIX CilydaeB, Tak ¢ 2012
r. ¢punancuposanne MO k 2017 1. yBenmuminocs Ha 62%, mpo- 34.1%
JledeHHbIX ciaydaeB 1o BTMY - Ha 79,2% u CMII - na 13,7% 124%
(Tabmuma 8). 41% 21.8% : 10,0%
AHau3 COOTHOLIECHUS MPOJICYEHHBIX CIy4aeB U OILIATHI 110 1.4% 8,7%
c0p00,5 c0,5p001 clp01,5 c1,5p02 € 2 u Bbllle
K3I' mokazan, 4To B 3aBUCHMOCTH OT BECOBOTO KOd(QHIIUCH-
‘ ——/Nona naumeHTtos (ya.sec) ——/oxopa, ‘

Ta KIMHUYECKOTO CIIydasi IPOHOPIHOHAIEHO 3aBUCUT YPOBEHDb
JoXozia MeAMIMHCKON opranm3anuu (puc. 3 u 4). Ilpu xoa¢-
¢unuente B npenenax 0,5-1, 9To cocTaBIsIeT OCHOBHYIO Mac-
Cy CiIydaeB, YpPOBEHb JIOXOZa CHIDKAETCs, B cperaHeM, Ha 18%.
OcHoBHy!0 TpuObUTE MO moydaeT OT KIMHHYECKOTO CITydas
¢ koa(punueHToM >1,5, KOTOpBIE OTHECITCS K KapaHOXHPYp-
THYECKOH maToyoruu. JlaHHbIe ITOKa3aTeNIN CBUICTENILCTBYIOT O
HEeoOXOIMMOCTH IepecMoTpa 06a30BbIX cTaBok 1mo K3T.

2012 rog

S50%

20%
59

T T
BK ot1 oo 1,5 BK oT1,6 oo 2 BKor2wu
Eblwe

T
BK ot 0 go 0,56 BK ot 0,6 no 1

‘ —+—[onA nayneHtoB (ya.eec)

Puc. 3. Coomnowenue nponeuennvix ciyuaes u oniamol K3I°
6 YI'TMY 2. Cemeiti 3a 2012 200 6 3asucumocmu om 6eco8020
K03 uyuenma
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Puc. 4. Coomnowenue nponevennvix ciyuaeg u oniamot K3I°
6 VI'TMY 2. Cemeti 3a 2014 200 6 3asucumocmu om 6eco8020
K03 puyuenma

2012 r.

W pacxoasl HA
coaeprRanue

2014 r.
2% 5% 10%

A

54%

Mi
palc&o;lu Ha

3% 6% 10% omaaTy Tpyia

SnprobpeTeHHe
MEIHKAMECHTOB

® KOMMYHATbHbIE
YeayTH

65%

OTYHC/ICHHA H
HAJOTH B
OroxxKer

Puc. 5. Cmpyxmypa ocnognvix pacxooos YI' MY 2. Cemeii

B 2014 r. B cpaBHenuu ¢ 2012 1. HaOmonaeTcst CHIDKEHUE pac-
X0zoB Mo omare Tpyzaa Ha 11% (¢ 65% mo 54%). Pacxonsr Ha
MpUOOpeTeHNe METUKAMEHTOB yBeTHUHInCh Ha 13%. Henszmen-
HBIMH OCTAIOTCSI PACXOJIbI Ha cofieprkaHue craruonapa 10% xak
B2012r, Tak u 82014 1.
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Ocnognas mpobiema YI' MYV 1. Cemeii COCTONT B HemoCTa-
TOYHOCTH CPEJICTB IS pa3BUTHUS CTAIIOHAPA.

BeiBonbl. TakuM o00pa3om,IpUMEHEHHE B OTEYECTBEHHOM
MPaKTHKE CHCTEM TIoOaibHOro Orofpkera u omtatel mo K3I's
YCJIOBUSX CTallMOHApa IOKa3ajld CBOIO Pe3yJIbTaTUBHOCTH, J10-
Ka3aB, 4TO CUCTEMa OIUIATHI IPU3BaHa CTUMYJIUPOBATh yBEJINYE-
HHIO Y PEKTUBHOCTH U MPEMATCTBOBATH OKA3aHUIO HEHY)KHBIX
yciyr. B To jke BpeMsi MOXXHO BBIJCIHUTH PsiJi OTPHLATEIIBHBIX
CTOPOH METOJIOB OIuIaThl. HeraTnBHBIMHU MOCIEICTBHSIMH BHE-
npenust K3I' MoryT ciy>xuTh: paHHsss HEOOOCHOBAHHAs BBINH-
CKa MAaIIEeHTOB; U30eraHue pecypCoeMKHUX CllydaeB IIPU HU3KOH
croumoctr K3I'; cokparienne o6beMa MEAUIIMHCKON TOMOIIN
MAIMEHTY; TOCIUTATU3AIUS B OOJBHUIIBI 00JICe BHICOKOTO YPOB-
Hs (0OmacTHBIC OOJBHUIIBI, CHCIUATN3UPOBAHHBIC OOJBHUIIBI,
Hay4HBIC LEHTPBI, HAYYHO-HUCCJICHAOBATEIbLCKHE WHCTHTYTHI)
OOJIbHBIX, HE HYXK/AIOIINXCS B TAKOM YPOBHE ITOMOIIM; MCKa-
JKEHHUE KOZIOB B 10JIb3y Oosee noporocrosamux K3IT Oto cBuzne-
TEJILCTBYET 0 HeoOxoaumocTH nepecmorpa K3I ¢ ernbio noBsI-
meHnst 3GQEKTUBHOCTH UCIIONB30BAaHUS OIO/KETHBIX CPEACTB.
Ormiata MEJUIIMHCKHUX YCIIYT MO CHCTEME TII00aIbHOro OrohKe-
Ta TaKoke TpeOyeT NPOBEICHHUE PsAlla U3MEHEHHINA:

- YCTaHOBJICHHE €IMHOIO KOMIUIEKCHOTO Tapuda Jyisi OHKO-
norndeckux 6onpHBIX B PK ¢ momnpaBouHbIM k03¢ duieHToM
B 3aBUCHUMOCTH OT IPUPOAHO-KIMMaTH4Yeckux ycnosuil, MTh
JCIIaHCepa, YPOBHS KaTerOpUHHOCTH CIIELHUATINCTOB U YPOBHS
OKa3bIBAEMOM IIOMOIIH 10 3-CTYIEHYATOH METOIUKE;

- IIPU COCTABJICHUH TOA0BOI0 IUIaHA CPETHECTIHCOUHBIX OHKO-
OoabHbEIX Ha okazanue I'OBMII BeicTaBIsSETCS 3aBEIOMO 3aBbI-
IICHHAsI CPEAHECITUCOYHAsI IU(Pa, IPU ITOM UCKYCCTBEHHO CO3-
JaeTcs HeBblnonHeHue Oromkera. [Ipemiaraercs miiaHUPOBATH
CpeHEeCIHCOUHYI0 Py OT KoaudecTBa OONBHBIX HAa KOHEI
HPEbIIYIIEro roa;

- I OHKOJIOTMYECKUX [HUCIIAHCEPOB CJEyeT IMperycMo-
TpeTh KBOTHpOBaHue Ha npoBeaeHne BTMY nubo npupaBHITH
K Tapudam, cormacuo K3T';

- MPOM3BOAUTH OIUIATy HENMPO(UIBHBIX 3aTPaT OHKOJOTHYe-
CKOTO JIUCIIAHCepa U3 JPYTUX UCTOYHUKOB, K IIPUMEPY, JICUCHUE
J0OPOKaUECTBEHHBIX, MTPEAPAKOBBIX HOBOOOPA30BaHM — Yepe3
mecTHbI Oromker win K3IT; ommopryHuctudeckuii mpod.oc-
MOTp, J000OCiIeI0BaHNe HEOOOCHOBAHHO HAINPABICHHBIX OOJIb-
HBIX - ocpencTBoM cyonoapsiaa 3a cuet [IMCII no Bepuduka-
1 (o peructpanuu B OPOB).
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SUMMARY

ESTIMATION OF EFFICIENCY OF HOSPITAL
PAYMENT METHODS IN THE REPUBLIC OF KA-
ZAKHSTAN

"Naurzaliyeva A., Rakhypbekov T.

ISemey State Medical University, *Astana Medical University,
Kazakhstan

Purpose - to evaluate the methods of payment for medical aid
in the medical organizations of the Republic of Kazakhstan.

The materials of the study were statistical and financial indi-
cators of the activity of medical organizations of the Republic
of Kazakhstan for 2010-2017. The research is based on methods
of organizational and economic research: theoretical analysis,
economic and statistical analysis.

With the implementation of the system of “global budget” at
the Regional Oncologic Dispensary main target indicators of the
memorandum was reached with the year 2011-2015. With the
introduction of the system, the beds were reduced by 33.3%, but
due to the increase in beds in the day hospital, the number of
patients treated increased by 55.8%.

In the Tayinshinsky Central District Hospital, the increase in
funding by 26.7% and wages of medical workers by 24.9%.

Thus, the application in the domestic practice of global budget
systems and payment for diagnosis-related groups in a hospital
environment showed its effectiveness, proving that the payment
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system is designed to stimulate efficiency gains and to prevent
the provision of unnecessary services. At the same time, a num-
ber of negative aspects of payment methods can be identified,
which requires a further revision of the diagnosis-related groups
in order to improve the efficiency of using budget funds. Pay-
ment of medical services for the global budget system, in par-
ticular oncological services also require a number of changes on
the part of the regulatory normative legal acts.

Keywords: Hospital Care Payment, methods of payment, Ka-
zakhstan.

PE3IOME

OIEHKA D®®EKTHBHOCTH METOJOB OILIATBI
CTAIIMOHAPHOII MEJMIMHCKOI TOMOIIHA B
PECHYBJIMKE KA3AXCTAH

'"Hayp3zamueBa A.JL., ’Paxpinéexos T.K.

'Tocyoapcmeennviti  meouyunckuii  ynugepcumem 2. Cemell;
’Meouyunckuiil ynusepcumem Acmana, Kazaxcman

L[CJ'II)IO HUCCIICIOBAHHA sABHJIACh OICHKA MCTOAOB OIIAThI

MEJUIMHCKOM TIOMOIIM B MEIUIUHCKUX OpraHH3aIMsIX
Pecny6nuku Kaszaxcran.
MarepuasioM  HCCIIEOBaHUS  SIBUJINCh ~ CTaTHCTHYECKHE

n (uHAHCOBBIE TIOKA3aTeNM JEATCIBHOCTH MEAUIMHCKHX
opranm3anuii Pecmybmuku Kazaxcran 3a 2010-2017 rr. B
OCHOBY HCCIIEHOBAHMS ITOJOXKEHBI METOIBI OPTaHW3AIMOHHO-
JKOHOMHYECKUX HCCIEAOBAHMI: TEOPETHUCCKUH  aHalm3,
9KOHOMHYECKHUIT U CTAaTHCTUICCKUI aHAIN3.

Ilocne BHeApeHWS CHCTEMBI «INIOOAIBHOTO OIOPKETa» B
PernonanbHblil oHKONMOTHYECKUi aucmancep B 2011-2015 rr.
JIOCTHTHYTHl OCHOBHBIC IIEJIEBBIC MHMKATOPEI, MTO3BOJISIONINE
IIPU COKPAIIEHNN Ha TPETh OONBHUYHBIX KOEK M PACIIMPECHUH
JTHEBHOTO CTaIlOHapa, YBEJIMYHTh 000poT Koitkum mo 8,6
(29,7%). COOTBETCTBEHHO BO3pPOCIO W YHCIO IPOICUICHHBIX
nanueHToB Ha 55,8%. JlOCTHTHYTBIC pE3yIbTaThl, B CBOIO
odepesib, IPUBETH K pocTy o0beMa (puHaHCHpOBaHUS Ha 26,7%
1 3apaboTHOH IIaThl MEAUIUHCKUX PAOOTHUKOB Ha 24,9%.

Takum oOpa3zom, MpUMEHEHHE B OTEUECTBEHHON MpaKTHKE
CHCTEM II00ATEHOTO OIO/PKETa M OIUIATHI MO KIIMHUKO-3aTPaTHBIM
rpymmaMm  (K3[) B ycnoBusX crampoHapa TIOKa3ajld CBOKO
PE3YIBTaTHBHOCT, JI0Ka3aB, YTO CHCTEMa OIUIAThl IIPU3BaHA
CTUMYIIMPOBATh  yBENMIEHHE A(PPEKTUBHOCTH ¥ HCKIIOUHTH
Cllydad OKa3aHWsI HEHY)KHBIX ycIyr. B To ke Bpems cremyer
BBIICTINTE PsI] OTPHIIATEIBHBIX CTOPOH METOZIOB OIUIATHI, UTO
Tpebyer mambHeinero mepecmorpa K3I' ¢ memnbio MOBBIIICHHS
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3 (HEKTUBHOCTH HCMONB30BAHKS OFOKETHBIX cpenctB. Ormara
MEIMIMHCKUX YCIyr TI0 CHCTeMe No0aabHOro OrojkeTa, B
YaCTHOCTH OHKOJIOTMYECKHX CITy’KO, TpeOeIoT psijia U3MCHEHUH 110
4acTU PEIIIaMCHTHUPYIOLINX HOPMATUBHO-IIPABOBLIX aKTOB.
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